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ABSTRACT

Sixteen flax genotypes {13 promising lines
This study aimed at: (1) knowing about farm-
ers’ views about advantages, disadvantages
of mobile extension service and their sugges-
tions to make this prospective initiative suc-
ceed; (2) discovering farmers’ behavioral in-
tentions to use mobile extension service in
Assiut governorate; (3) determining the kind
of information that farmers will need by using
mobile extension service; (4) examining the
effect of the six antecedents proposed by
Nysveen et al (2005a) on farmers’ behavioral
intentions to use mobile extension service.
Data were collected by questionnaire from
233 farmers randomly selected from two vil-
lages in Assiut governorate. The results
showed the advantages, disadvantages of
mobile extension service from the viewpoint
of the respondents and their suggestions to
make this prospective initiative succeed. It
came out that the respondents have positive
intentions to use mobile extension, and their
prospective behavior proceeds to use mobile
extension service if it comes into existence. It
cleared up that the information needs of
farmers by using mobile extension were relat-
ed to market information (prices, and demand
indicators) and know-how information (what to
plant and which seed varieties to use). It be-
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came clear that the model of Nysveen et al
(2005a) was overall significant and the six
antecedents of behavioral intentions signifi-
cantly explains 71% of variance in farmers’
behavioral intentions to use mobile extension
service. Finally, based on the results of this
study, major recommendations are derived for
the potential producers when developing the
prospective mobile extension service

INTRODUCTION

Farming is becoming a more time-critical
and information-intense business. A push to-
wards higher productivity will require an in-
formation-based decision-making agricultural
system. Farmers must get information at the
right time and place (Brugger, 2011). Mobile
phone penetration has been growing rapidly
even in rural areas. The speed of adoption of
mobile phone technology has raised the gen-
eral expectations about its potential contribu-
tions to spread of innovative farming technol-
ogy, as well as farmers’ knowledge and
awareness of other relevant knowledge and
information (Fu and Akter, 2011).

During the past two decades, there has
been a revolution in ICTs, with mobile phones
becoming a key tool for transmitting
knowledge and market information to farmers
(Pye-Smith, 2012). The rapid growth of mo-
bile telephony in developing countries has
introduced a new technology that offers sev-
eral advantages over other alternatives in
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terms of cost, geographic coverage and ease
of use. This not only provides new opportuni-
ties for rural farmers to obtain access to in-
formation on agricultural technologies, but
also to use ICTs in agricultural extension ser-
vices (Aker, 2011). As a telephonic device,
the mobile enables access to information
sources that may not otherwise be reachable.
As information platform to receive SMSs,
menu or voice messages, mobiles provide the
ability to get connected to new knowledge
and information sources not previously avail-
able with the possibility of real-time, highly
tailored information delivery (Mittal et al
2010).

With regard to emerging information tech-
nologies like mobile applications, individual's
behavior for predictive purposes has been
widely discussed recently. One of the most
commonly used models is behavioral inten-
tions (BI) model. This model assumes that
behavior toward a particular object is deter-
mined by an intention to perform that behavior
(Malhotra and McCort, 2001). Punnoose
(2012) quoted from Ajzen and Fishbein
(1980) that intention is an indicator used to
capture the factors that influence a desired
behavior. Behavioral intention is the cognitive
representation of a person's readiness to per-
form a given behavior, and it is considered to
be the immediate antecedent of behavior.
Behavioral intention indicates how much effort
an individual would like to commit to perform
such behavior. Higher intention is more likely
to mean that behavior would be performed.

In June 2011, a pioneering initiative for us-
ing mobile in Egyptian agricultural extension
was announced by a cooperation protocol
among the Ministry of Agriculture and Land
Reclamation, Vodafone Egypt and Quick
Serve. The project is designed to provide
farmers with agricultural news and information
using SMS, in addition to contacting with the
specialists in the agricultural research center
through direct calls, SMS and voice messag-
es (Central Administration for Agricultural
Extension, 2011). The Protocol avails agri-
cultural extension services via mobile starting
from cultivation to harvesting as well as
providing the framework for launching a call
center for Egyptian farmers. The Center will
provide specialized guidance to Egyptian
farmers through the ARC, in cooperation with
Quick Serve (Vodafone Egypt, 2011). Ac-
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cording to the agricultural extension manager
in Assiut governorate and the respondents of
this study, the above mentioned services are
not provided yet, and the initiative is not exe-
cuted practically till now as it has been an-
nounced. So, it's obvious that mobile exten-
sion represents a potential change in the way
agricultural extension in Egypt provides its
services, and it's very important to assess
farmers’ behavioral intentions to use it in or-
der to predict their prospective behavior.

As an attempt to predict farmers’ prospec-
tive behavior towards mobile extension, this
study endeavors to reach the following aims:
1. To know about farmers’ views about ad-

vantages, disadvantages of mobile exten-

sion service and their suggestions to make
this prospective initiative succeed.

2. To discover farmers’ behavioral intentions
to use mobile extension service in Assiut
governorate.

3. To determine the kind of information that
farmers will need by using mobile exten-
sion service.

4. To investigate the effect of the six ante-
cedents proposed by Nysveen et al
(2005a) on farmers’ behavioral inten-
tions to use mobile extension service.

LITERATURE REVIEW
1. Behavioral Intentions

Wong et al (2013) reported that there are
several theoretical models for studying behav-
ioral intentions with regard to emerging infor-
mation and communication technologies.
Among those models, the technology ac-
ceptance model (TAM) is considered an influ-
ential model for explaining behavioral inten-
tions. The TAM explained that a person’s per-
formance of specified behavior was deter-
mined by his or her behavioral intention to
perform that behavior. There were two specif-
ic variables, perceived usefulness and per-
ceived ease of use, which were hypothesized
to be the fundamental determinants of a us-
er's acceptance (Davis, 1989).

Studies pertaining to individuals' intentions
to use mobile services have been conducted
on the basis of Davis's (1989) technology
acceptance model (TAM). Although the TAM
is very useful in explaining behavioral inten-
tions, several extensions of the model may be
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relevant to explain intentions to use mobile
services. It has been suggested that, the TAM
may be too parsimonious and omits variables
that may be important predictors of behavioral
intentions (Venkatesh and Davis, 2000).

Sendecka (2006) reported that Nysveen
et al (2005a) provided a more general per-
spective for discovering what drives individu-
als’ intentions to use a technology; they sug-
gested several extensions that may be rele-
vant in explaining individual’s intention to use
mobile services by integrating different mod-
els together to better predict adoption of mo-
bile services.

The final model of Nysveen et al (2005a)
includes the following intentions determinants:
perceived expressiveness (3 items), per-
ceived enjoyment (4 items), perceived useful-
ness (3 items), perceived ease of use (4
items), perceived normative pressure (3
items), and perceived behavioral control (3
items) in addition to behavioral intention (2
items). Nysveen et al (2005) and Nysveen
et al (2005b) presented the definitions of their
model of behavioral intentions to use mobile
services starting with behavioral intentions
definition as “a person's perceived likelihood
or probability that he or she will perform a
specified behavior”, then they list intentions
determinants as follows:

1. Perceived expressiveness: the degree to
which a person perceive the service as
suitable for expressing his social or per-
sonal identity.

2. Perceived enjoyment: the extent to which
the activity of using the service is per-
ceived to be enjoyable in its own right,
apart from any performance consequenc-
es that may be anticipated.

3. Perceived usefulness: the degree to
which a person believes that using the
service would enhance his or her perfor-
mance.

4. Perceived ease of use: the degree to
which a person believes that using the
service would be free of efforts.

5. Perceived normative pressure: the per-
son’s perception that most people who are
important to him think he should or should
not use the service.

6. Perceived behavioral control: the per-
son’s perception of the presence or ab-

sence of the requisite resources or oppor-
tunities necessary for using the service.

2. Mobile Extension

Mobile phones have many key advantages
like they are: owned by more people, provide
delivery in an instant, more convenient way,
can deliver personalized information to indi-
vidual owners, cheaper to provide other func-
tions such as voice communication, reduce
the cost of information and communication,
enable both audio and video functions which
can meet most of the basic needs of the poor,
have greater affordability than the internet
and they also offer opportunities to access
new sources of information (Fu & Akter, 2011
and Fielding & Ninsiima, 2012).

Mobile phone technology has been dif-
fused rapidly in the rural areas of the develop-
ing countries in recent years. Mobile phones
are being used to help raise farmers’ in-
comes, making agricultural marketing more
efficient, lowering information costs, reduce
transport costs, provide a platform to deliver
services and innovations, increase access to
information via agricultural extension ser-
vices, increase communication linkages with
research systems, and increase access to
public and private information sources (The
World Bank, 2011 and Aker, 2011).

Brugger (2011) and Fielding & Ninsiima
(2012) mentioned some considerations to be
considered for using mobile phones in agricul-
ture like: farmers’ trust, right price, language
barriers, literacy barriers (both general and
technical), availability, skills and education
level of prospective users, training and sup-
port requirements, time to learn and use,
richness and value of content provided, con-
tent generation and development over time,
and responsiveness to user demands.

Mobile phones can improve access to and
use of information about a variety of topics at
each stage of the agricultural production pro-
cess. Information needs of farmers through
the agricultural cycle can be classified into
three categories (Mittal et al 2010) as fol-
lows:

1. Know-how information, which helps a
farmer with fundamental information such
as what to plant and which seed varieties
to use.
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2. Contextual information such as weather,
plant protection, best practice for cultiva-
tion and inputs.

3. Market information such as prices, and
demand indicators.

Qiang et al (2012) presented a report
about mobile applications for agriculture and
rural development (m-ARD apps); their report
involved the findings of 15 detailed case stud-
ies in Kenya, the Philippines, and Sri Lanka.
There have been subsectors of the mobile
applications studied including agricultural ex-
tension, resource management, labor migra-
tion & human development, governance/ polit-
ical issues and rural finance & ICT. The agri-
cultural extension cases studied enclosed
Kenya (Provides extension information and
advice from a database using SMS or from
experts by phone calls within one day), the
Philippines (Innovative SMS-based service for
answering agricultural queries from farmers
and extension workers), and Sri Lanka (Pro-
vides farmers with information and access to
just-in-time veterinary services using SMS).
There were many benefits of the various mo-
bile applications like: increased income
through better access to information and ser-
vices including extension services, better ac-
cess to finance, higher-yield production, and
better market links between farmers, suppli-
ers, and buyers.

The previous report also identified four
main pricing models for m-ARD apps: non-
chargeable (services are totally free), transac-
tional (charges based on the number of
transactions conducted), embedded services
(services are provided free of charge by large
companies to sell their primary product or
service), and freemium (charging is for ad-
vanced, value added, specialized services).
The report also found that m-ARD apps rely
on government, donors, and private sector for
startup and operating costs. The financing
gap is particularly wide between the pilot
stage and stage 1 (sustainability) and during
the transition from donor funding (usually lim-
ited to the pilot stage) to commercial or gov-
ernmental funding. While there was sufficient
funding at the pilot stage, donors who provide
the most funding at this stage are not opera-
tionally suited to provide long term funding
particularly as m-ARD app providers try to
scale up.
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METHODOLOGY

This study used the model of intentions to
use mobile services developed by Nysveen
et al (2005a) to measure the determinants of
farmers’ behavioral intentions to use mobile
extension service in Assiut governorate. This
model consists of 22 items, and asks subjects
to respond according to their perceptions on a
5-point Likert-type scale ranging from 1
(strongly disagree) to 5 (strongly agree).

Two districts (EL-Fath and Manfalout) had
been randomly selected representing east
and west of Assiut governorate respectively.
After that, two villages (Awlad Serag and EL-
Gawly) had been randomly selected from the
two districts respectively to be the place of
this study. To identify the sample size, the
study used the table of Krejcie and Morgan
(1970) for determining sample size from a
given population, as the population of this
study is the total number of farmers in the two
chosen villages (740 farmers, 236 from Awlad
Serag and 504 from EL-Gawly), then the
sample size is 254 farmers distributed propor-
tionally on the two villages (81 from Awlad
Serag and 173 from EL-Gawly), and they
were drawn as simple random sample from
farmers of the two selected villages by SPSS.
After collecting the data, it cleared up that
there are 21 farmers don't have mobile
phones; therefore, the study is conducted on
233 farmers who have mobile phones.

Data were collected during the period from
August to September 2014 by questionnaire.
Data analysis was carried out using SPSS
(versionl5). Frequencies, percentages, mean
scores and multiple regression analysis were
used for data presentation and analysis. The
reliability of the behavioral intentions’ model
(0.79) was estimated by Cronbach alpha.

RESULTS AND DISCUSSION

1. The personal characteristics of the re-
spondents

Table (1) shows the distribution of the re-
spondents according to their personal charac-
teristic, it can be noticed that more than half
of respondents (53.7%) were aged 50 years
or more, less than half of them (45.1%) have
education years from 1 to 6, less than two
thirds of them (60.5%) work in agriculture on-
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ly, less than half of them (46.8%) have fami-
lies of 8-10 members, more than half of them
(57.5%) have a farm size less than two fed-
dans, the majority of them (84.9%) are mem-
bers in one local organization (agricultural
cooperative) and less than two thirds of them
(65.7%) have never traveled abroad.

Table 1. Distribution of the respondents ac-
cording to their personal character-
istics (N= 233)

Characteristics Category Frequency Percentage
Below 40 2 111
years

Age 40 - 82 35.2
50 - 91 39.1
60 and above 34 14.6
llliterate 48 20.6
1-6 105 45.1

Education 7-9 17 7.3
10-12 39 16.7
13-16 24 10.3
Agriculture 141 60.5
only

Profession Agriculture
plus another 92 39.5
profession
2-4 27 11.6

No. of family 5-7 82 35.2

members 8-10 109 46.8
11-13 15 6.4
Less than 1
feddan 73 31.3

Farm size 1- 61 26.2
2- 32 13.7
3 and above 67 28.8
Member in
one organiza- 198 84.9

o tion
Mempershlp n Member in
organizations more than
. 35 15.1
one organiza-
tion
Never trav- 153 65.7

Traveling eled before
Below 5 years 29 12.4

abroad 5 years and

51 21.9
above

Source: Questionnaire forms

2. Farmers’ views about mobile extension
service

The respondents were asked three open
questions regarding their views about ad-

vantages, disadvantages of mobile extension
service and their suggestions to make this
prospective initiative succeed, Table 2 shows
the results. Regarding the advantages of mo-
bile extension service, the respondents men-
tioned that it can help to get access to agricul-
tural information faster and easier, acquire
accurate agricultural information, obtain new
agricultural information and it can help as an
alternative for the low efficient extension
agents. Concerning the possible disad-
vantages of mobile extension service, the re-
spondents pointed out to the possible costs of
the service, the weakness of mobile phone
networks, the potential difficulty of dealing
with the service and illiteracy of farmers. Re-
specting farmers’ suggestions to make this
prospective initiative succeed, the respond-
ents specified different suggestions like:
providing the service totally free of charge,
subscription to the service by their same
phones and SIM cards, offering enough hot-
lines with enough extension specialists, quick
response to farmers’ questions and removing
SMS’s from this service for illiterates. lllit-
erates (48 farmers) were asked about remov-
ing SMS’s from this service for them, 17 illit-
erates (35.4%) have suggested removing text
messages from this service for them, and 31
illiterates (64.6%) reported that they will ask
for their relatives’ help with the content of the
text messages.

3. Farmers’ behavioral intentions to use
mobile extension

Mean scores for the respondents’ percep-
tions of the behavioral intentions model’s
components are presented in Table 3. The
mean score of the respondents' behavioral
intentions to use mobile extension is 7.18
which is 71.8% of the maximum score (10),
this indicates high (positive) intentions to use
mobile extension among the respondents,
and their prospective behavior proceeds to
use mobile extension service if it comes into
existence. As displayed in the same table,
scores are above average levels of all the six
determinants of behavioral intentions. Norma-
tive pressure received the highest score
among the six determinants (74.9% of the
maximum score) followed by usefulness
(70.6% of the maximum score); while enjoy-
ment received the lowest score (52.2 % of the
maximum score).
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Table 2. Farmers’ views about mobile exten-
sion service (N= 233)

Farmers’ views about mo- Percent-
. . . Frequency

bile extension service age

Advantages

Get access to agricultural 143 614

information faster and easier

Acquire accurate agricultural 86 36.9

information

Obtain new agricultural in- 51 21.9

formation

Alternative for the low effi- 43 18.5

cient extension agents

Disadvantages

The possible costs of the 128 54.9

service

The weakness of mobile 117 50.2

phone networks

The potential difficulty of 104 44.6

dealing with the service

llliteracy 87 37.3

Suggestions

Providing the service totally 209 89.7

free of charge

Subscription to the service 178 76.4

by the same phone and SIM

card

Offering enough hotlines 113 48.5

with enough extension spe-

cialists

Quick response to farmers’ 97 41.6

questions

Removing SMS’s from this 32 13.7

service for illiterates

Source: Questionnaire forms

Note: The total number in each section exceeds the
sample size because there were farmers who mentioned
more than one item in each section.

Table 3. Means of the respondents' percep-

tions of the behavioral intentions
model’s components
No. The pomponenf[s of the be- Mean Maximum
havioral intentions model score

1 Perceived expressiveness 8.22 15

2 Perceived enjoyment 10.43 20

3 Perceived usefulness 10.59 15

4 Perceived ease of use 12.17 20

5 Perceived normative pres- 11.24 15

sure
6 Eglrcelved behavioral con- 10.36 15
7 Behavioral intentions 7.18 10

Source: Questionnaire forms
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4. Farmers’ information needs by mobile
extension service

Table 4 presents distribution of the re-
spondents according their information needs
by using mobile extension service. It came to
clear that the heist percent (90.9%) of the re-
spondents are in need of receiving market
information (prices, and demand indicators)
by mobile phones. It cleared up that 81.1% of
the respondents seek to get the know-how
information (what to plant and which seed
varieties to use) by mobile phones. The last
percent (45.1%) of the respondents want to
have contextual information (weather, plant
protection, best practice for cultivation and
inputs) using mobile phones.

Table 4. Distribution of the respondents ac-
cording to their information needs
by using mobile extension service

(N=233)
Category of infor- Fre-
mation quency Percentage
Kno_w—how infor- 189 811
mation
Con_textual infor- 105 451
mation
Market information 212 90.9

Source: Questionnaire forms

5. The effect of the determinants of behav-
ioral intentions to use mobile extension

The study used multiple regression analy-
sis in order to investigate the effect of the six
determinants proposed by Nysveen et al
(2005a) on farmers’ behavioral intentions to
use mobile extension. Before performing the
multiple regression analysis, a big problem
called multicollinearity should be detected.
Multicollinearity is a case of multiple regres-
sion in which the predictor variables are
themselves highly correlated (Paul, 2006).
Multicollinearity makes parameter estimates
are substantially inflated, making it appear
that variables have much stronger effects
than they really have. Tolerance and VIF (var-
iance inflation factor) values are good
measures for testing multicollinearity. Toler-
ance and VIF are defined as:
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Tolerance =1— R?>xand VIF = ————
Tolerance

Where R2?x is the coefficient of determina-
tion of a regression of X on all other X’s in the
model. A tolerance smaller than 0.1, VIF’s
greater than 10 suggest that multicollinearity
is a problem in one’s analysis (Demaris,
2004). Multicollinearity can be fixed by center-
ing independent variables; it is defined as
subtracting the mean (a constant) from each
score, X, yielding a centered score. Centered
variables have low intercorrelation, while un-
centered variables have higher intercorrela-
tion, thus higher collinearity. Therefore, it is
an important step when testing interaction
effects in multiple regression to obtain a
meaningful interpretation of results (Robin-
son and Schumacker, 2009).

Using multiple regression analysis, three
important steps (checking multicollinearity,
evaluating the model, evaluating each of the
independent variables) took place to investi-
gate the effect of the six determinants pro-
posed by Nysveen et al (2005a) on farmers’
behavioral intentions to use mobile extension
service. Tolerance and VIF measures were
calculated for checking multicollinearity. Table
5 shows that either tolerance or VIF values in
this study are within the above mentioned
ranges. This indicates that the data do not
suffer any multicollinearity problems. So,
there’s no need for centering independent
variables.

Table 5. Tolerance and VIF measures testing

ness, enjoyment, usefulness, ease of use,
normative pressure and behavioral control. R?
is 0.71, which means that the model, or the
six determinants of behavioral intentions, sig-
nificantly explains 71% of variance in farmers’
behavioral intentions to use mobile extension
service.

The last step is related to evaluating the
contribution of each independent variable to
explain the dependent variable. To compare
the different variables’ effect, it is important to
look at the standardized coefficients (), not
the unstandardized ones (B). Standardizing
means that these values for each of the dif-
ferent variables have been converted to the
same scale so that it can be compared. If the
aim of the study is constructing a regression
equation, the unstandardized coefficients
should be used (Pallant, 2007). In this case,
this study is interested in comparing the con-
tribution of each independent variable; there-
fore the beta values will be used. Table 6
shows that perceived behavioral control has
the largest coefficient (f=.430, p<.001), fol-
lowed by perceived ease of use (B=.248,
p<.001), perceived usefulness ($=.198,
p<.001), perceived normative pressure
(B=.122, p<.05) and perceived expressive-
ness (B=.104, p<.05). The same table re-
vealed that the effect of perceived enjoyment
on behavioral intentions is not significant
(B=.063, p>.05).

Table 6. Multiple regression analysis of the
variables predicting behavioral in-
tentions to use mobile extension

multicollinearity in the study data service
Variables Tolerance  VIF Variables B t Sig.
Expressiveness .789 1.267 Expressiveness 104 2486 .014
Enjoyment .973 1.028 Enjoyment .063 1.697 .091
Usefulness 753 1.328 Usefulness 198 4.833 .000
Ease of use 652 1.533 Ease of use 248 5.502  .000
Normative pressure 529 1.890 Normative pressure 122 2.429  .016
Behavioral control 567 1.764 Behavioral control 430 8.906  .000

Source: Questionnaire forms

Next, concerning the evaluation of the
model as a whole, table 6 shows that the
model of Nysveen et al (2005a) is overall
significant (F=88.24, p<.001); behavioral in-
tentions is predicted well from expressive-

Source: Questionnaire forms
Note: RZ=0.71, F = 88.24, p<.001

CONCLUSION

The results of this study offer several rec-
ommendations for the potential producers of
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mobile extension service when developing the
prospective mobile extension service. It is
important for the potential producers of mobile
extension service to be aware of the opportu-
nities and resources (behavioral control) that
are available for farmers when they develop
the service. So, according to the views of the
respondents, mobile extension service should
be free of any charges, designed on the basis
that farmers will keep their own mobile
phones and SIM cards, offering enough hot-
lines with enough extension specialists and
response to farmers’ questions as soon as
possible.

The potential producers of mobile exten-
sion service should consider the importance
of the service easiness especially for illit-
erates by receiving farmers’ questions
through direct calls to several hotlines and
sending agricultural information to farmers by
SMS’s. Service usefulness is proved to be an
important variable predicting farmers’ pro-
spective use of mobile extension service, the
presented content should be accurate, new
and advantageous compared to what they
already know. The prospective content should
also meet the information needs of farmers
related to market information (prices, and
demand indicators) and know-how infor-
mation (what to plant and which seed varie-
ties to use). For the purpose of spreading the
diffusion of the potential mobile extension
service, the potential producers can depend
on normative pressure through social net-
works of farmers like relatives, neighbors and
local leaders.

In a previous study, Abdelghany (2014)
have studied mobile extension as a potential
organizational change from the perspective of
extension employees in the New Valley gov-
ernorate, it came out that the respondents are
ready for implementing the mobile extension
initiative, they have the adherent beliefs for
this change, and their support to the change
are greater than their resistance to it. By inte-
grating the results of the current study and the
results of the previous study, the potential
producers of mobile extension service must
catch this opportunity of the positive inten-
tions of farmers and the readiness of employ-
ees to start performing this initiative practical-
ly taking into account the results of these
studies.

Abdel-Ghany
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