—
BIZ/ST

FUISWANA INTLANATIONAL UNIVERS] 1Y
OF SCHINCE & TICEHNOLOGY

ASSESSING FACTORS THAT INFLUENCE THE SUCCESS OF AGRICULTURE
MOBILE INFORMATION SYSTEMS: A VALIDATION WITH THE DELONE AND
MCLEAN MODEL

By

PENDUKENI PHALAAGAE
Reg. No: 4100069
BSc (Data Communication and Computer Networks) (MMU)

Department of Computer Science & Information System,
College of Science,
Botswana International University of Science and Technology

pendukeni.phalaagae@studentmail.biust.ac.bw, (+267 76745528)

A Dissertation/Thesis Submitted to the College of ICT in Partial Fulfilment of the

Requirements for the Award of the Degree of Master of Science in Information Systems of

BIUST
Supervisor(s): Dr. Rajalakshmi Dr.Malatsi Galani
Department of Computer Science Department of Computer Science
& Information System, & Information System,
College of Science, BIUST College of Science, BIUST
Selvarair@biust.ac;tj:\.y_;+267 4931105) L’alanim(&)b.i.u_’sl;apc_.lbw, (+2674931106)

= Date: ) S \ 03 [‘zc 17

Signatu% Q?me: _‘ZS'I 3 l W |7 Signature:\\_

January,2017



DECLARATION AND COPYRIGHT

[, PENDUKENI PHALAAGAE, declare that this dissertation/thesis is my own original
work and that it has not been presented and will not be presented to any other university

for a similar or any other degree award.

....................................

This dissertation/thesis is copyright material protected under the Berne Convention, the
Copyright Act of 1999 and other international and national enactments, in that behalf, on
intellectual property. It must not be reproduced by any means, in full or in part, except for
short extracts in fair dealing; for researcher private study, critical scholarly review or
discourse with an acknowledgement, without the written permission of the office of the

Provost, on behalf of both the author and the BIUST.



CERTIFICATION

The undersigned certifies that he/she has read and hereby recommends for acceptance by
the College of Science a dissertation/thesis titled: Assessing Factors That Influence The
Success Of Agriculture Mobile Information Systems: A Validation With The DeLone
And McLean Model, in fulfilment of the requirements for the degree of Master of Science

in Information Systems at BIUST.

K

Dr. Rajalakshmi Dr.Malatsi Galani

(Supervisor) (Co-Supervisor)

Datefz.isf.l.?'.—.’.lo) 7] Date: KTO} ‘ 20 po |



DEDICATION
This thesis is dedicated to my beloved mom Lucy Phaladgae and dad Andrew Thapedi
Phalaagae who hav.e natured me to become the woman I have become. I want to especially
thank her for giving 'me__ éouragé and wis'd(i}'m th_rou_ghout my' research. A special dedication
of this thesis 'gqes to my late motﬁcr Lembi Bernadette Ipinge, [ want to thank he1; for
bringing me to this world and May her soul rest in évcrlaSting pea'ce..l also dedicate this
_ _thés_is to my :be]ove.d grgndmc)thcr Dumilano Glorial-Ipinge énd aunf Fanny Ipinge who
: héve éontinUOLlsly'p1'ayed for the succeSs.”of th.is thé'si’é. Most importantly I 'dedicéte this
thesis _té my almighty father fdr he has given me the wisdom, strength ard courage to

successfully complete my thesis.



ACKNOWLEDGEMENT

The completion. of this ‘thesis would not have been possible without the guidance and
support of the Almighty God and the support of family, colleagues and friends. First I
would like 4o thank my supervisor Dr, Selvaraj Rajalakshmi and my co-supervisor Dr.
Malatsi Galani for thier guidance, patience, the sharing of her knowledge and overall
support towards the completion of my thesis. I would also like te thank Dr. Dimane
Mpoeleng for giving me an insight on the behavioral science area of research and its
application and implication on information systems. I would also like to thank Professor
Irina Zlotnikeva for guiding us through the research process and enlightening us on how to
do research through graduate seminars. 1'would like to thank the Botswana International
University of Science and Technology for giving me the opportunity to pursue my

masters.



Abstract

The purpose of this study is to assess the factors that influence the success of agriculture
mobile information systems in Botswana. Agl‘iculture mobile information systems Lave
been widely adopted in the commercial and subsistence agricultural sector however-little
research has. explored the success of agricultural mobile information systems. Firstly the
factors that influence the success of agricultural mobile.information system were identified
and adopted from the Delone and McLean model. The factors are; system quality,
information quality, service quality, use, user satisfaction and Net benefits. The model has
been widely adopted and used by previous researchers to measure Information system
success in-different contexts: DeLone and Melean stated that Information system success
is a multi-dimensional construct and as such the factors identified should be measured or
examined and further validated in different contexts. The success factors were then
adapted and applied to measure the success of agriculture mobile information systems in
Botswana. A quantitative study was conducted using a 5 likert scale questionnaire. to
collect data from a random sample of 150 commercial and susbsistance farmers across
Botswana with experience using the mAgri mobile App using a thirty two item
questionnaire adopted from prior validated studies: Statistical analysis was performed
using the Smart MPLS: program for validating the IS success factors using the
measurement model and the structural model. The measurement model was used to test for
the reliability and validity of the factors as suitable instruments for measuring IS success
in the context of Agriculture. The structarat model was used to test the overall fit of the
model and thie inter-relationships between the factors.in the model. The results from the
measurement model, depicted that all the six factors-and their observed variables were
valid and reliable measures to be used for assessing agriculture mobile information system
success. The results from the structural model show that the seven hypotheses were
supported however the relationship between information 'qua]ity and user satisfaction and

information quality and use-were not supported
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Chapter 1

1.0 Introduction.

Agricultural ‘information ‘systems play a pivotal role in the success or failure of farming
practices and enterprises. Gaining a competitive. advantage i5 crucial for all farmers.
Agricultural information systems provide ‘a competitive edge to farming businesses and
practices by p‘rovi'ding' improved services, quality of inforihation, consequently leading to
efficiency in the agricultural sector of the economy. Agricultural famners adopt competitive
strategies such as the use of innovation and automated systems in an attempt to improve and
radically transforin their day to day farming activities, services and the entire agricultural
sector [1]. Information system innovations in the agricultural sector involve mobile and
intemet applications which comprise of the linking of disparate systems and software in such

a way that they become self-acting and self-regulating by reducing human intervention.

The: mobile telephony industry has experienced an exponential growth on the use and
adoption of mobile-phones which iave beeh proven to be the core of telecommunication and
for connecting vast communities. Mobile -enabled information services provide an effective
way to improve information dissemination to the knowledge intensive agriculture sector and
help to bridge the gaps betwecen availability and delivery of agricultural inputs. and
infrastructure [1]. According to Maningas [2] information Within the hands of the famers
.means empowerment through control over their resources and the making of better and
informed decisions. The increasing prevalence of mobile information systems in the

agriculture domain has led to a growing need to measure their success.

Delone and McLean [3] comprehensively reviewed six variables for measuring information
systemm success and proposed a model illustrating the interretationships between them
namely: 1)‘system quality’, 2)‘information quality’, 3)‘service quality’, 4)‘use’; 5)‘user
satisfaction’ and 6)net benefits. Information system success is a multi-dimensional construct
and as such: the factors identified should be measured- or examined and further validated in
different contexts [4]. In this digital age, it is essential to strengthen the use of information
systems for stimulating information disserhination through e-learning, agricultural extension
services and marketing to enhance agricultural sustainability. The ‘success of such an
information ‘system is therefere imperative to be evaluated for effective functioning of the
mobile information system to meet the needs of the farmer. The effective functioning of a:

system requires the information system to be applicable and acceptable to the users. System
15



developers must. however recognize factors that influence the successful use and adoption of

the information system.

1.1 Background Information

Agriculture  contributes 2.5% to the Botswana Gross Domestic Product (GDP) [5].
According to Central Statistics Office (CSO) annual agriCuitural survey report. 2014 [6]; the
number of traditional active farmers in Botswana increased by 0.3% from 119,936 in-2013 to
128,317. Subsistance farming is a norm in Botswana with less than 1000 farmers active:in
commercial farming[7]. Major challenges facing the-sector include production volumes and
efficiency. Lack of infrastructure and support services hamper production but are themselves
a result of'a number of systemic gaps. Many of the production farms are scattered apart
making it difficult to provide services such as roads, ¢lectricity, water, telecommunications
and extension services [8]. Two mobile ap‘p.licati‘on‘s:’Modisar’[9] and mAgri[10], were
developed for disseminating agriculture information to Botswana farmers in an effort to try

alleviating the communication gap between farmers and extension services.

1.1.1 Modisar

The ‘modisar’ mobile App was developed in Botswana fo revolutienize farming practices
and to pravide a platform for livestock farmers to manage their farms for profitable farming.
The application was designed to stimulate. development of the livestock industry in
Botswana and cultivate interest in livestock farming among younger - generations by
associating modemn technologies with the nation’s passion for famming [9]: The mobile app
operates on .android. phones and is. web based. Modisar provides a livestock management
platform offering services such as livestock farming knowledge base and market insights.In
addition, Modisar services include farm/ranch management, animal management, health

management, collaboration with farm employees and farmi financials management [9].

1.1.2 mAgri

The ‘mAgri’ agricultural mobile app wlhich was designed specifically to disseminate
agriculture information to farmers such as marketing information, weather updates and alerts
among subsistence and commercial farmers living in Botswana. The mobile farming app
uses USSD technology which allows farmers using feature phenes-to have equal access to
information as those with smart phones. The.mAgri mobile app enables farmers to chat, have
access to the mobile market place where farmers can buy and sell on the app. Other services

include Agri tips, Wikipedia search and: email as tools for disseminating and accessing
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agricultural information to address the informatien needs of farmers. This mobile app
transforims the entire Agri community-as it extends to the underserved communities by using
‘technological innovations and giving the users effortlessness access to timely information

[10]).

The benefits of the mAgn mobile App is that it addresses the concerns of farmers such as
inadequate access to extension services and their information literacy needs by seamlessly
taking the services to the farmers and equipping them with the fiecessary information for
fondamental best farming practices. The mAgri mobile App was adapted as the research
locale as it is widely used by various farmers ‘in Botswana for crop production and animal
thusbandry disciplines and targets the entire agriculture community in Botswana. The mAgri
app is urbiased and provides a more generalizable agriculture population that serves as a

basis for investigating agriculture mobile information system success in Botswana.

The purpose of this study isto apply, measure and fo validate the applicability.of the DeLone
and Mclean IS model to agriculture mobile information systems in Botswana. The IS
success factors were identified and adopted from ‘the Delone and McLean model. The
factors adopted from the-Del.one and McLean IS success model are; system quality,
information quality, service quality, use, user satisfaction and Net benefits. Del.one and
McLean 1994 stated that the IS success: factors should be measured or examined and further
validated in different contexts. The study serves an important role by responding to the quest
of Del.one and McLean [3] by adapting the IS success model and applying it in the context
of agriculture to measure the success of agriCulture-mobil'e information systéms in Botswana.
The study further -tested the overall fit of the model and examined the inter-relationships

between the underlying IS success-factors.

1.2 Theoretical Backgreund

Researchers have derived a number of attempts to explain what makes an information system
a success. Though empirical early ‘studies by researchers have adopted multiple measures of
IS success, the true meaning of IS success has always been ambiguous and remains a
controversial issue among' IS researchers due‘te the complex, interdependent and multi-
‘dimensional nature of Information system success [11]. The ambiguity is a result of success
being a multidimensional concept that can be evaluated at different levels and has several

‘assessment criteria [12].
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In an attempt to address this problem [13] comprehensively reviewed. six variables of IS
success and proposed a model illustrating the interrelationships between them namely:
‘system quality’, ‘information quality’, *use’, ‘user satisfaection’, ‘individual impact” and
‘organisational impact”. Several empirical stidies have been made and the findings of these

studies provided important implieations for using the D&M model in research and practice.

Later after the publication of the success taxonomy, information system researchers
proposed modifications-and extension to the proposed model. Accepting the call for further
development and validation of the model {14] added service quality as a quality factor to the
DeLone and McLean model. Seddon and Kiew {15] studied a portion of the model and in
their ‘evaluation they modified the construct ‘use’ stating that the underlying success
construct that researchers have been trying to study is usefulness instead of use. Seddon’s
concept of usefulness was derived frem the Technology Acceptance Model (TAM) by Davis
[16] . Seddon and Kiew [15] argued that use is an appropriate measure for voluntary systems
whereas usefulness is a right measure for-an instance where use is mandatory. DeLone and
McLean responded that, even in mandatory systems there can still be variability in the use

therefore the construct use deserves to-be retained.

Seddon [17] further claimed that use is mot a success measure but.a behavior and re-
specified it with ‘perceived usefulness® which serves as a general perceptual measure of the
net benefits of information system use. DeLone & McLean argued that Seddon’s
reformulation of the model into two partial varianice models (IS success model and partial
behavioral model of IS use complicates the success model and contraries-the intent of the
original iodel.. Later [18] revised their model and made minor :adjust’ménts to it by re-
defining their updated. model. DeLene and McLean [19] updates their success model by
'using ‘system usage or alternative intention to use as an important measure of IS success.
Del.one and McLean further adds service quality measure as‘a new factor for the IS success
and lastly groups all the. impact measures into a single impact category called ‘net benefit’.
In conclusion; the updated DeLorie and McLean model [19] success variables are enlisted as
< ap?

.. ‘system quality’, ‘information quality’, ‘service quality’, ‘use’, ‘user satisfaction’,

‘individual impact’ and “Net benefits’.
DeLone and McLean [19] highlight four conclusions from theit research: The IS researcher
has a broad list of individual dependent variables to choose from, significant reductions in

the number of independent variable measures are needed so that research results can be
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compared, there are too few Management Information Systems (MIS)_ field study research
attempts to. measure the influence of ‘agriculture mobile information systems. in an effort to
enhanee the successful use of the system by the fariners. Mobile information system success
is'a multidimensional construct and it should be measured as such. However, there-is l_imite‘ti
published literature emphasizing the measures of successful agriculture mobile information
systems. The literature review has identified that the updated DeLone and McLean
information system success model is a useful basis for this research. Therefore this study

serves asa basis to close -thi'S'k]lowlcdge gap.

1.3 Problem Statement

The failure -of Information systems is a major concern. for organizations. In targeting this
failure, evaluation of IS success emerges as a prerequisite to increase the rate of success in
future Information systems initiatives. Agriculture mobile information ‘systems currently lack
appropiiate success evaluation tools that will explain.and report the success of these modem
interactive mobile information systeims which are used voluntarily to assure the effective
functioning of the system. Furthermore, there is. a research gap related to determining the:
mobile app attributes that could affect the success of Botswana agriculture mobile
information systems. So far the researcher has not identified any similar research being done
1in this field. Moreover there are no empirical studies that have unearthed agriculture mobile.
information system attributes or- factors that are critical in Improving continued usage,
increased satisfaction and benefits of the‘mobile app systems to Botswana farmers. Del.one
-and Mclean[13], [18], [19] stated that Information system success is a multi-dimensional
construct and as such the factors identified should be measured -or examined and fucther
validated in different contexts. The research fills this knowledge gap by determining the

mobile app success-factors.

1.4 Objectives

The main objective of this study is as follows:
To assess the factors which influence the success of agricultural mobile information systems

1.4.1 Specific Objectives

Consequently, the specific objectives are.identified as follows:

1. To identify the factors that influences the success of agricultural mobile information

systern.
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2. To test the validity and reliability of the IS siuceess factors in the context of
agriculture mobile information system.

3. To medsure the relationships between the factors of the DeLone and MclLean model.

1.5 Rescarch Questions
1. What are the factors influencing agriculture mobile information system success?
2. How valid and reliable are the IS success factors in assessing agriculture mobile
information system success?

3. What are the.relationships between the success factors?

1.6 Hypothceses

The hypotheses are useful in identifying the r'el'ationshi_'ps' between the factors contributing to
the success.of the information system. Understanding the relationships between the factors in
the context of agtriculture mobile information system i important.as it- gives an insight to
information system developers to design efficient, robust and informative systems for the
farmers. The Hypotheses of this study are adopted from the updated DeLone and McLean
model [19] illustrating, the relationships between the six success variables: ‘system quality”,
‘information quality”, ‘service quality’, ‘use’, ‘user satisfaction’, ‘individual impact’ and
“Net benefits’, The updated Del.one and McLean niodel has dependent variables (use, user
satisfaction and net ‘benefits) and independent variables (system quality,service quality and
information quality) which are further discussed in chapter 4. Objective No.3 was further
divided into 9 sub questions and the sub questions were used to generate the 9 hypothesis for

the study.

1. Does system quality positively affect the use of agriculture mobile information
systems?
HI: System quality will positively affect use of the agriculture mobile information
systemn.

2. Does information quality affect the use of agriculture mobile information
systems?
H2: Information qua'lity will positively affect use of the agriculture mobile
information systen.

3. Does service quality positively affect the use of agriculture mobile information

systems?
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H3: Service quality will positively affect use of the agriculture mobile information

system.

4. Does system quality positively affect the user satisfaction of agriculture mobile

information systems?

H4: System quali’t_:y_ will positively affect user satisfaction of the agriculture mobile
information system.

. Does information quality positively affect the user satisfaction of agriculture
mobile information systems?

H5: Information qu_ality will positively affect. user satisfaction of the agriculture
mobile information system.

. Does service quality positively affect the user satisfaction of agriculture mobile
information systems?

He6: Service quality will positively affect user satisfaction of the agriculture mobile
information system.

Does use positively affect the user satisfaction of agriculture mobile information
systems?

H7: Use will positively affect user satisfaction of the agricuiture mobile information
system.

. Does use positively' affect the perceived net benefits of agriculture mabile
information systems?.

HS: Use will positively affect perceived net benefit of the agriculture mobile
information system.

. Does user satisfaction positively affect the net benefits of ‘agriculture mobile
information systems?

H9: User satisfaction will positively affect perceived net benefit of the agriculture

mobile informatien system

1.7 Contribution to the Body of Knowledge

‘This study makes.several contributions to the body of knowledge of Information systems.

Firstly it contributes to the existing body of knowledge by comprehensively investigating the

relationships between the success factors of agricultural mobile Apps in Botswana.

Secondly, this study empirically tested the DeLoneand McLean updated information system

success modél in a mobile environinent and will be the first to apply this model to assess the

success of agriculture mobile Information systemns. The study contributes by meeting the call
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of Petter et al. {11] for comprehensive measurement instruments and rigorous success
measurement methods to create comprehensive, replicable, and informative measures of 1S
success” (p. 258) which can be used by future researchers and practitioners. Mollar & Licker
[12], informed that success is a multidimensional concept that can be evaluated at different
levels and has several assessment criteria and this study serves an important role in
evaluating information system success at the individual level (the farmer in'this case) in the
context of agriculture in Botswana. Careful evaluation of information systems is crucial as it
determines the sustainability of systems under investigation and enhances effective

functioning of these information systems.

In addition this study contributes by evatuating agriculture mobile systems to help determine
success attributes or factors that can influence the effective functioning of these systems
leading to the successful use of the mAgri mobile app by the farmers in Botswana. In
practice, a. well-defined or validated measurc is essential for a sound evaluation of
agriculture mobile information system success. The study contributes to the body of
knowledge by guiding future research efforts through a comprehensive review of agriculture
mobile information systems: The study also conducts a therough review of literature and
concludes by pointing out areas were work has been done so that new studies can work on

the unidentified areas thus pointing out wide research areas that still needs to be done.

1.7.1 Practical Implications

This study provides a validated evaluation tool for agriculture mobile App companies to use
for evaluating the success.of their mobile information systems. The success of ‘agriculture
mobile apps was investigated using six constructs: system quality, information quality,
service quality, use/perceived use, user satisfaction and net benefits. These companies can
adopt these factors to evaluate the success of other mobile apps. App companies should,
however, note that these dimensions are interrelated and no single dimension is superior fo
another. Therefore, they should be examined jointly. This study also helps developers of
farming apps to identify user requirements for the successful efficient and effective

information system for the farmers being the targeted users of the system.

1.8 Research Justification
Based on the review of literature, the following are justifications for conducting this

research:
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e Previous researchers have not unearthed any major empirical findings on the
agriculture mobile information system characteristics that are important to increase
mobile application use, increase mobile application user satisfaction and benefit to
Botswana mobile application enterprises. The researcher also did not identify any
research being done on the factors affecting the success of mobile systems in the
context of agriculture and hence the findings of this research will close this
knowledge gap

¢ On account of the growing prevalence of mobile applications for the dissemination of
agrieultural information, tlie findings of this research could be used as a guide to the
growing developmental needs for both existing and new agriculture mobile apps in
Botswana.

e The tesearch responds to DeLone & McLean [3] call for further validation of the
mode] in different contexts. The findings of this research will contribute to the
Information systems bedy of knowledge by providing a validated instrument for
measuring IS success in the context of agriculture mobile information system.

e The assessmeut of agricultural practices and technologies enhances productivity in a

sustainable manner, food security and resilience.

1.9 Research Structure

This thesis consists of five chapters. Chapter one presents an overview of the key
components of the study, problem definition, objectives, research questions, contribution to
the body of knowledge. Chapter two provides a review of relevant litcrature on the DeLone
& McLean model in information systems is performed. Several studies on measuring
information system-success were reviewed to identify inforiation system success measures.
Gaps as well as potential contributions of this study were identified from prior studies. Then,
based. on findings from the exploratory study of the literature related hypotheses were
proposed. Chapter three presents the research methodology selected for the study. It ouflines
the methods used to achieve each specific objective and the methods for collecting and
perforining data analysis. The measures of information system success are also
operationalized in this section. Chapter four eiscusses the results of each and every objective
for this study. Finally, chapter five interprets the findings of the study, presents concluding
remarks and then discusses practical implications, limitations of the study and opporfunities

for future studies.
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Chapter 2

2.0 Literaturce Review

Thus section reviews current literature on the status of agriculture in Botswana and existing
agricuitire mobile Apps in and outside Botswana. In this section, we also discuss
information system $uccess, the evolution of the IS success mo_de_l and how the model has

been used by other researches in an atfempt to evaluate IS success.

2.0.1 The Status of Agriculture in Botswana

The dgriculture sector in Botswana has experienced a significant decline in its contribution to
the Gross Domestic Product (GDP) over the past 42 years since independence in 1966 from
42.7% to 1.9% [20]. The Agriculture sector in Botswana. covers both crop _p'roduction and
animal husbandry however the beef industry has remained a significant contributor to the
nations GDP. According to NDP-10, only 45% of the farmers have access to roads, 17%
electricity, 22% telecommunication, 66% water for domestic- use, 43% water for irngation,
64% water for livestock, 52% to markets (Ministry of Finance and development planning
2010). Other major challenges facing the agriculture sector include lack of infrastructure,
climate change. and lack of support services leading to low production volumes and

inefficiency.

Majority of the farmers are small scale farmers who need continued assistance in capacity
building to commercialize: agriculture. According to Seleka [8], farmer associations have.
failed to foster collective action among farmers addressing that their associations -have
inadequate capacity to mobilize them into effective, coherent and cohesive -groups. Seleka
[8] also stated that farmers lack entrepreneurial skills which are necessary to foster
commercialization of the agriculture sector while promoting the success of any business and
diversification of the economy. The challenges incurred within the agriculture sector have
led to a decline in the growth of the agro industrial and supply chain development that is
needed to drive the ‘associated sub sectors such as food processing, -transport and
manufacturing. The poor perfonmance by this sector poses a challenge against the mission of
cradicating poverty in Botswana. These: challenges implies for the need of timely and
appropriate response. to the ever changing economic conditions with solutions such as

technology development and transfer, capacity building and infrastructure development.

24



2.0.2 Digital Technologies & Agriculture Information

Agriculture technologies are developed by research institutes, private companies, universities
for the delivery of _ag__ricu_lture knowledge dissemination. Information system development is
an essential part of the diffusion and implementation of Information Technology facilitated
by means of analysis, design, implementation and sustained support [21]. The information
conveyed by the system is critical for agricultural education, research and extension services.
Information ‘systems play a vital role in providing a competitive edge to businesses in an
effort to-enhance their success while reducing costs and maximizing revenues. Organizations
must however recognize factors that contribute to the success of the information system. In
this digital age, it is essential to strengthen the use information systems for stimulating
information disseinination through e-learning, m-learning and agricultural extension services

as well as marketing to enhance agricultural sustainability.

The implementation of Information Communication Technologies and Information Systems
has led to the development and adoption on the use of mobile based applications as a
platform for disseminating real time information. According to Maningas et al. [2],
information within the hands of the famers means empowerment. through control over their
resources and the making of better and informed decisions. The National ICT Policy
commonly known as Maitlamo [22] lays out a clear ICT goal that addresses the need for
provision of universal service and access to information and communication facilities in

Botswana.

2.1 Overview of Agriculture Mobile Information Systems

Mobile enabled information services provides an effective way to improve information
dissemination to the knowledge intensive. agriculture sector and helps to bridge the gaps
between availability and delivery of agricultural inputs and infrastructure [23]:The
information conveyed by: the system is critical for agricultural education, research and
extension services. According to Maningas ef al. [2] , information within the hands of the
famers means empowerment through control over their resources and the making of better
and informed decisions. However these mobile information systems have to be evaluated to
explain and report the effective implementation and use of these agriculture mobile

information systems.
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2.1.1 Agriculture- Mobile Information Systems (lntemational)

The mobile information systems are grouped into three categories; mobile advisory
information systems also.referred to as consultation, mobile market information systems and
alett systems. The mobile advisory information systems such as the iCOW, VKVK, and
MKkisan send advisory alerts from experts to farmers on farming methods and care. Mobiie
marketing information systems were identified as Esoko, Farmierline and Mfarm whose main
deliverable is to provide'mark'et platform for farmers to receive matket prices, sell of their
produce and negotiate prices with agricultural and financial stakeholders. Alert systems such
as Nokia Life tools, Mkrishi 'and-Ms.hamba; are respoﬁsiblé for sending information such as
weather -updates, news and new technologies [2] [20] [21]. Several agriculture mobile
applications have been developed in.an effort to erhance information dissemination from
agriculture service providers to famers however little research has unearthed success criteria

or evaluation tools for the effective functioning of these apps.

2.1.2 Agriculturé Mobile Informiation Systems in Botswana

The first mobile -App developed is the Modisar mobile App which was developed in
Botswana to provide a platform for livestock farmers to manage their farms for profitable
far_min_’g. The application was designed to stimulate development of the livestock industryin
Botswana and cuitivate interest in livestock farming among younger generations by
associating modetn technologies: with the nation’s passion for farming. The mobile app is
android and web based and provides a livestock management platform which provides
livestock farming knowledge base and market insights. Modisar services include farm/ranch
management, animal management, health management, collaboration with farm employees

and farm financials management.

2.1.3 Research Locale: mAgri Mobile App

The mAgri ‘mobile farming App was designed to specifically disseminate agriculture
information to farmers such as marketing information, weather updates and ‘Alerts among
“tools for.disseminating agricultural information to address agricultural information needs of
farmers such as effortlessness access to timély information. The USSD technology which
-allows farmers using feature phones to have equal access to information as those with smart
phones The benefits of the mAgri mobile App is that it addresses the concenis of farmers

such as inadequatc access to extension -services and their infornmation literacy needs by
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taking, the services to the farmers by equipping them with the necessary information for

fundamental farming practices.

The mAgri mobile app enables farmers to chat, have. access to the mobile market place
where farmers can buy and.sell on the app. Other services include agri tips, Wikipedia search
and email as tools for disseminating and accessing agricultural information to address the
information needs of farmers. This mobile app transforms the entire agriculture community
as it extends to the underserved communities by using technological innovations and giving

the users effortlessness access to timely information.

Though information systems ‘are widely developed and -a'dopted, it is crit’ic__:al to draw fo
attention the required assessments so they can be used successfully and to successfully meet
tlie needs of their target groups. Since the ineeption and the adoption of the mAgri farming
App, it has never been evaluated through rigorous and empirically sound methods. Thus this
study’s main aim is to investigate the factors that influence the success of the mobile farming
Apps in Botswana. The mAgri mobile App was adapted as the research locale as it is widely
used by various farmers in Botswana for. crop production and animal husbandry disciplines.
‘and targets the entire agriculture cormmunity in. Botswana. The mAgri app is unbiased and
provides.a more generalizable agriculture population that serves as a basis for investigating,
agriculture mobile information ‘system success in Botswana. The mAgri mobile App allows
farmers to set up their on mobile stores and allows farmers to search for products and
services and compare prices using their mobile phones.The mAgri miobile application
connects fanmers with the latest news and announcement from the Ministry of Agriculture,
other farmiers, buyers:and resellers both local and internationally. A 'screen shot of the mAgri
home menu user

interface in showm

in figure 1 below.

e FRewgsatae:

Figure 17 mAgri Main Menu [11]
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2.2 Agriculture Mobile Information System Success

Information ‘systems play a decisive role i the success or failure of an organization.
Organisations spend thousands of dollars in the design and implementation of the
information system with the aim of improving individual and organisational performance.
Therefore the success of such information systems should be -evaluated .Information system
success is a critical issue among practitioners and researchers. The effective measurement of
IS success provides the value of Information system management actions and IS. investments
[13]{19).The process of analysing agriculture mobile information system success involves
'several aspectssuch as; assessing the quality of the information conveyed by the information
system, the quality of services delivered by the system, the system quality, the direct use of]
the system by the farmer, if the user is satisfied by the overall impact of the system and the

net benefits of the system to the individual and organisation as a whoie.

2.3 Information System Success Models.

Several researchers have proposcd alternative frameworks for meastring IS effectiveness.
Grover et al., [24] used ;theory of erganizational effectiveness comprising of five measures;
economic measures (organisational impacts), market measures, usage measures (System use),
perceptual measures (user satisfaction) and productivity measures (individual impact) {19].
Their framework considers system quality and infonmation quality to be antecedent
effectiveness constructs whereas' D&M considers them as important factors of IS success
themselves. In conclusion, Grover et al. [24]. IS effectiveness framework validates the.
DeLone and McLean IS success model and suggests exterision on market impacts which are

further extended and _up_dated by DeLoone and McLean in their updated model.

Smithson and-Hirschheim [25] proposed a conceptual IS evaluation framework based on
theoretical grounding composing of three evaluation zones namely: efficiency, effectiveness
and understanding: This framework comprises of evaluation criteria which overlap the D&M
modél with attributes such as system. quality,. system usage, user satisfaction, cost benefit
analysis. Other factors include software metrics, organizational behaviour, sociology,
cognitive psychology: The framework is a source for identifying and developing IS
evaluation measures rather than asingle frame work of success dimensions and relationships
i.e. Delone and McLean model. The framework does not specify actual success constructs
and related measures which make it difficult to apply in practice. However; it offers the

researcher an alternate framework for developing IS evaluation schemes.
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2.4 Theoretical Model

In this section we describe the Del.one and McLean IS success model in detail.

2.4.1 The Development of the IS Success Model

Researchers have developed numerous models in an attempt to explain what makes some
Information systems rhore successful. Davis [16] developed the Technology Acceptance
Model (TAM) using the Theory of Reasoned Action and Theory of Planned Behaviour by
Fishbein and Azjein [26] in an attempt to explain why some information systems are readily
accepted by users. than others. Acceptanice however is a necessary pre-condition for
evaluating IS success and can never be equated to infermation system suecess. Acceptance is
a necessary precondition to success and nonetheleéss not equivalent to success [11]. Several
attempts to measure' IS success were ill defined, as a result DeLone and McLean created a

taxonomy for measuring IS success.

Information system success is a complex constract to measure due to its multi-dimensional
and independent nature. This factor made several attempts to measure. IS success by prior
researchers to be ill-defined. DeLone and McLean [3] created a taxénomy of IS success

based upon a review of published literature based on published literature from 1981~ 1987.

This taxonomy was based on Mason’s modification of the Shannon and Weaver {27] model
of communication which had three levels of information: the technical level (accuracy and
efficiency of the system), the semantic level (its ability fo transfer the intended message),
and the effective level ('_it's impact on the receiver). D&M identified six variables by
mapping them to each of Manson’s effective levels. The six variables of IS success were
identified as; system quality’, ‘information quality’, ‘use’, ‘user satisfaction’, ‘individual
impact’ and ‘organisational impact’ as components of IS success. Shortly after the
publication on the Del.one and McLean Information system success model, IS researchers
began proposing modifications to the D&M model. Accepting the call for further
development and validation of the model Seddon & Kiew [15] studied a portion of the model
and in their evaluation they modified the construct ‘use’. The Results from their study show
that “use” from the DeLone and Meclean model was replaced with “usefulness”. The other
difference between Seddon and Kiew’s:model and the DeLone and McLean model is that a
new variable “system importance” was added explain variations in user’s perceptions of
usefulness and user satiscation. Seddon -and Kiew argued that usefulness causes user

satisfaction and not vice versa [15].
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2.4.2 Overview of the DeLone & McLean Model

The original DeLone and McLean model’s primary purpose was to. synthesize previous
research involving IS success into a more coherent body of knowledge and to provide
guidance to future researchers. Though Empirical studies have adopted multiple measures. of
IS success, the tru¢ meaning of IS success has always been ambiguous and remains a
controversial issue among IS researchers. The ambiguity is a result ef success being a
multidimensional concept that can be evaluated at different levels and has several assessment
criteria [12].The widely adopted success model in investigating and evaluating IS success is

the:DeLone and MclLean model.

Delone & Mclean [3] comprehensively reviewed six variables of IS success and proposed a
model illustrating the interrelationships between them namely: ‘system quality’, “information
guality’; ‘use’, ‘user satisfaction’, ‘individual impact’ and ‘organisational impact’. In. the
D&M IS suecess model, system quality measures technical success, information quality
measures semantic success; and use, user satisfaction, individual impacts and organizational
impacts measure effectiveness success [3]. The system quality construct is associated with
the desired characteristics of the information system whereas the information quality
construct measures the quality of the information produced by the information system
(input). And lastly the output of the information system focuses on the outcomes of the
user’s interaction with the information system. User satisfaction is the outcome ‘of the
successful interaction of information system by the user which eventually influences the

individual performance and organisational performance or beiefits.

‘The Del.one and McLean model is a causal or variance model ‘that studies the covariance of
the success dimensions to determine if there is a causal relationship among the factors.
System quality and information quality both affect use and user satisfaction. In addition the
amount of use affects the extent of user satisfaction either positively or negatively. Use and
user satisfaction are direct antecedents of individual impact which eventually impacts the
entire organisation. A system with high system quality and or information quality, is.
cxpected to lead to the increased use of the information system thus yielding a high user
satisfaction and eventually yield positive impacts on individual productivity and --ultimately
lead to organisational productivity and improvements [3]. The Delone and McLean IS

success model (1992) is illustrated in Figure 2 below.
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Figure 2: The @tiginal IS success model[13)

2.4.3 The Updated DeLone & Mcl.ean Model

Later after the publication of the success taxonomy, information ‘system researchers
proposed modifications and- extension to the proposed model. Accepting the call-for further
development and’ validation of the model Pitt ef al. [14] added service quality as a quality
factor to the DeLone and McLean model. Seddon & Kiew [15] studied a.postion of the
model and in their evaluation they modified the construct ‘use’ stating that the underlying
success construct that researchers have been frying to study is usefulness instead of -use:
Seddon’s concept of usefulness was derived fiom the Technology Accéptaiice Model (TAM)
by Davis [16] . Seddon and Kiew [28] argued that use is ‘an appropriate measure for
voluntary- systems whereas usefulness is a right measure for an instance where use is
mandatory. DeLone and McLean responded. that, even in mandatory systems there can- still
be variability in the use therefore the construct use deserves to be retained. Seddon [28]
further claimed that use is not a success measure rather a behavior and re-specified it with
‘perceived usefulness® which serves as a general perceptual ineasure of the net- benefits of
information ‘system use. Delone: & McLean argued that Seddon’s reformulation of the
model into. two partial variance models (IS success mode] and partial behavioral model of IS

use complicates the succeéss model and contraries the intent of the original model.

Pitt ¢t af. [14] stated that Del.one and McLean ignored the value of the 1S department and its
personnel in ass_is_ting its users: with several tasks such as problem resolution, installation and
software eduication. DeLone afid McLean responded to this critique by incorporating service
quality into their updated model which is measured through the SERVQUAL instrument. In
addition, .another critique that was identified by prior validated research stated that the 1S
impacts extend beyond the individual and organizations. These impacts extend to customers,

suppliers, markets, industries and even cities {18]. Delone and McLean[18] in their
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updated model merged individual benefits and organizational benefits into a single entity or
construct and named it ‘net benefits’. The last update was to include intention to use as an
alternative to use due to its multi dimensionality. DeLone and McLean affirmed that
intention to use could be more appropriate in some contexts where the use of the system is
mandatory. DeLone and McLean further stated that the updated model is suitable for
assessing the success of e-commerce. The updated version of the DeLone and McLean

model are illustrated in Figure 2.

Later [13], [18] revised their model and responded to the critiques by making minor
adjustments and redefined their updated model variables to: ‘system quality’, ‘information
quality’, ‘service quality’ ‘use or intention to use’, ‘user satisfaction’ and ‘Net benefits’.
Figure 3 below shows the updated or adjusted DeLone and Mclean [18] IS success model
with the updated model variables. Several empirical studies have been made and the findings
of these studies provided important implications for using the D&M model in research and
practice. DeLone and McLean highlighted a conclusion from their research by stating that:
The IS researcher has a broad list of individual dependent variables to choose from,
significant reductions in the number of independent variable measures are needed so that
research results can be compared, there are too few MIS field study research attempts to
measure the influence of the MIS effort on organisational performance and lastly MIS

success 1s a multidimensional construct and it should be measured as such.
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Figure 3:The Updated IS success model{19]

2.4.4 The Updated DeL.one and McLean Model Success Measures
DeLone and McLean IS success measures for the updated model are system quality,
information quality, service quality, intention to use/use, user satisfaction and net benefits.

These measures are described in subsections below.
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2.4.4.1 System Quality

System quality plays an important role- in the success of an overall agriculture mobile
information system. It is considered as a very important aspect for developers, users, and
project managers. The desirable characteristics of an information System includes: ease of
use, system ﬂ_ex'ibility_, system reliability, case of leaming, as. well as system features of
intuitiveness sophistication, flexibility and fast response time [11]. According to Davis [16],
Information systems that are perceived as effortless by users tend to be more ]"ike'ly accepted
by users. Doll and Torkzadeh [29]stated that ease of use enhances efficiency of users using

the Information system.

2.4.4.2 Information Quality

Information quality refers to the desirable characteristics of the information produced by the
information system.According to [18] Information euality is sheasured- in terms of ‘accuracy,
timeliness, completeness, relevarice, 'a_ccess’ibili'ty; adaptability and consistency. IS. content
should be personalized, complete, relevant, ¢asy to understand and secure if users of the
system are expected to be returning [18]. According to: Petter ef a/. [11], information quality
is a key variable for measuring user satisfaction. The quality of information produced by the
agriculture mobile IS determines the fammer’s satisfaction from using the information
system, If the system produces information which is difficult to understand among the

farmers, it will lead to frustration among the farmers.

2.4.4.3 Service Quality

The construct service quality has been defined as the degree of discrepancy between
customers’ normative cxpecta’ﬁ_ons- for service and their perceptions of service performance.
Several researchers [11], [_1'8:]'ieﬁnc. service-quality as the overall internal or external support
that. the IT department or service provider offers to the system.users. The main components
of ‘service quality are usability, availability, reliability, adaptability and response time [18].
Responsiveness is concerned with the support unit’s willingness to provide timely support to
address the needs of farmers. Poor support by the service providers will lead to a decline in
the number of ‘farmers using' the mAgri mobile App hence leading to the farmers not
benefiting from the App that is intended to improve their farming livelihoods, to create a
market for them to ‘sell off their produce and to have access to information that ts relevant to

them.
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2.4.4.4 System Use/Intention to Use

Use is measured as reported by the users (i.e. System Use) or the actual use as reported by
the system in terms of queries by time, connect time, or number of computer functions
utilized. According to Seddon [151, use is the effort. that will be consumed to use the IS and
present frequency of use, number of use, use versus non-use as the best way to assess IS use.
Del.one ‘and. Mclean [13] stated that use is only relevant in IS success if the use of the
information system is voluntary. In addition, Rai e a/. [30] proposed that the best way to
evaluate the use of the information system is to measure the degree at which users are
dependent on the IS to execute their work. The dimension of Use was subcategorized with
[ntention to Use to differentiate actual system use and the attitude toward the system before
use [18]. DeLone and McLean [18] mentioned that intention to use in an attitude whereas
use is behaviour. However, attitudes are difficult to measure and many researchers may

choose to stay with actual use.

2.4.4.5 User Satisfaction

According to DeLone and McLean{3], user satisfaction is one of the most important
dependent variables used in ‘measuring the success of the system due to the non-volitional
status of the majority of the systems. User satisfaction refers to measures of hiow the
information deliveresd by the agriculture mobile system affects the farmers. It measures the
user’s opinions of the information System and covers the entire customer ex'peri'encc cycle

from information retrieval through purchase, receipt and service {18].

2.4.4.6'Net Benefits -

Net Benefits capture the balance of‘positive ot negative impacts of the information system
on the customers, suppliers, employees, organizations, markets, industries, economies and
even societies. According to [18] the choice of where the impacts depends on the system
being evaluated and their purposes. The benefits or the impacts. of the information systems
are grouped rather than -enlisting them to a. single individual or entity to resist from
parsimony. The net benefits measures are determined: by context and objectives for each e-
commerce investment however many measures have been developed and tested in the
context of 1S investnients in general [18]. System gquality and information quality
contributes to the ne benefits of the IS investment for example the impact of a mobile
application design -camnot be fully understood without the evaluation on the usability of the
mobile application. Accordingto 18], It is impossible to determine net benefits without first

defining context or frame of reference.
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2.5 Rationale of the Model

There-are several reasons why: the Delone -and McLean model is chosen as a grounding
theory to guide this research. The DeLone and Mclean mode] is the most popular model in
IS literature which measures information system success Petter and McLean [31]. In addition
DeLlone and McLeéan mentioned that success is a multi-dimensional construct and: that with
‘specific:modifications their model can be applied to various. information systems. Several
researchers have answered the call for validation and modification of thie Delone and
McLean IS success model in different contexts; Knowledge management systems by Wu and
Wang [32], e-commerce by Mollar and Licker [12], e-leaming systems by Lin [33] , e-HRM
by Alshibly [34], mobile. banking systems by Chung [35] , e-government systems by Wang:
& Liao [36].

The DeLone and McLeanmodel is considered ‘applicable to be used as a base model for the
agriculture mobile information systems success because of its: comprehensive set of
constructs and linked relationships. All of the proposed measures are substantial in assessing
agriculture mobile information systems success and can be divided into the updated Delone
and Mclean IS success model’s six dimensions. The prevalent use of agriculture mobile
infonmation. systems is also considered to have had an important influence on the mobile
systems success. In 2003, Del.one and McLean [1 8]_ revised their original IS success model
and gave an open call to validate this model in different contexts. For these reasons, the
updated Del.one and Mclean IS suceess model [18) is considered to be an applicable model
to be used in conducting research in assessing the success of e-commerce systems which

makes -agriculture mobile information system success context.applicable in this study.

2.6 Previous Studies on Information System Success

Several studies have attempted to validate the entire model and some attempted: to re-specify
or extend the DeLone and McLean IS success model. The DeLone & MclLean model has
been adapted to. suit different contexts for the measurement of IS success; Knowledge
management systems by Wu and Wang [32], e-commetce by Molla and Licker [12], e-
learning systems by Lin [33] , e-HRM by Alshibly [34], mobile banking systems by Chung
[35] , e-government systems by Wang & Liao [36].

Wu and. Wang [37] proposed and empirically assessed a Knowledge Management System
(KMS) success model. In.their study, five constructs (system quality, information quality,

perceived KMS benefits, user satisfaction and system use) were used as dependent variables
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in evaluating XMS success and their interrelationships were empirically measured through a
two phased approach using structural equation modelling for hypothesis testing between the
constructs. Firstly the medsurément model was estimated using CFA to test the overall fit of
the model and to justify factor structure and assess the reliability of and validity of facters
and items. Secondly the hypotheses were tested between the constructs using structural
modelling. The results.of the study at individual level of analysis on empirical IS success
evaluation reflected that system quality and user satisfaction have a. positive correlation.
Information quality and user satisfaction alse proved to-have a strong positive cormrelation.
Net Benefits and user satisfaction also reflected a p_.ositive correlation whereas the measure

between use and Net benefits reflected no significant relationship.

Wang and Liao [3G] assessed e-government system success and validated the D&M IS
success model. In their study, structural equation modelling technique was ‘applied to data
collected from 119 users of e-governmeit systems in Taiwan. In their results, five
hypotheses were supported except for the link between system gquality and use. Alshibly
2014 evaluated E-HRM success and validated their study with the DeLone and McLean 1S
success model. In their survey, data was: collected from 184 human resources managers and
HR employees from the Jordanian governmental ministry. The data was analysed using
struectural equation modelling technique to the data that was collected. In their findings, all

the 6 hypotheses were significantly supported by the data.

2.7 The Relationships between the 1S Success Factors

The updated DeLone and McLean IS success model includes arrows to demonstrate the
propose reI_af-ionships_ or associations among the IS success factors but does not show
positive or negative signs for the associations in causal sense {18]. Therefore the nature of
these associations shouid be investigated within various contexts. A system of high quality is
associated with more use of the system wihich eventually will lead to fhore user satisfaction
leading to positive net benefits, As a result all the proposed -associations would all be
positive. On the Contrary, a system of low or poor quality would be associated with less use
leading to a lot of dissatisfaction o the users of the system leading to negative benefits. The

pro_po.s__ed. associations would all be negative.

2.8 DeLone and McLean Model Validation and Adoption
The main purpose of this research study is to apply and test the updated D&M model of IS

success in the context of agriculture mobile information system success. Thus, the researcher
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has adopted the updated DeLone and McLean model and validates the model in the mobile
agriculture context through evaluation of the mAgri mobile application. The collective
findings from previous research [13], [18], [38] suggested that systems success or ifs
measurements may vary considerably with key system or organization characteristics.
Henceforth, the model should be modified according to the targeted context. Addition to this,
DeLone and McLean [18] also stated that the model includes arrows to demonstrate
proposed associations among success dimensions in a process sense, but does not show
positive or negative signs for those associations'in a causal sensé, The nature of these causal

associations should therefore be hypothesized within the context of a particular study.

Del.one and McLean [18] suggested' that research must be done to further examine how the
updated IS success factors can be applied in different contexts and advised researchers to
further test and validate the updated model. Farmers use of the mobile application features
makeés the mobile fanming Application an IS phenomenon that lends itself to the updated
DeLone and MclLean IS success model. Del.one and McLean [18] revealed that internet
applications process fit-well into their updated IS success model and the six dimensions of IS
success .and encouraged other researchers to continue testing and validating their
multidimensional model. Information Uqu‘aﬁt_y focuses on tlie quality of the mobile farming
"App output and. its usefulness for the farmer. Information quality has been proven to be a

critical 1S success factor in the context of web based systems.

2.9 Hypothesis Development

Delone and McLean stated that IS success is a multi-dimensional and interdependent
constiuct. Thercfore it is necessary to study the interrelationships between the constructs and
to be validated before it could setve as a basis for ‘the selection of appropriate IS success
measure. DeLone and McLean further suggested that studying the interactions among the
compotients or attributes of the model provides a ¢learer picture on what constitutes
information system success. The study therefore attempts to test and wvalidate the
applicability of the D&M IS success model in the context of agriculture mobile information
systems in Botswana. The hypothesized relationships between mobile farming IS success:

'variables-are based on the theoretical and empirical IS success model [18].

Information quality focuses on the quality of the output produced by the mAgri mobile App
and its usefulness to the farmer [11], [16], [18], [28]. System quality considers performance,

functionality -and usability characteristics of the mAgri mobile App. Service quality
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measures the overall support delivered by the service provider with regard to the farmers’
use of the mAgri mobile App [11], [14], [18]. User satisfaction is the affective attitude of the
farmer-towards the mAgri mobile App [29]. Use as a behavior refers to the actual usc of the
mAgri mobile App. by the farmers whereas in intention to use is an attitude states whether
farmers intenid to use the mAgri mobile App [29]. Net Benefits focuses on the benefits of the
mAgri mobile App to the farmer and the overall famm management processes [18]: The

following hypotheses are consiructed:

H1: Information quality will positively affect the use of the agriculture mobile information
system.

12: Information quality will positively affect the user satisfaction of the agricuiture mobile
information system.

H3: System quality will positively: affect the use of the agriculture mobile information
system.

H4: System -quality will positively affect user satisfaction of the agriculture mobile
information system.

H35: Service quality will _{)osi't_ivcly affect the use of the agriculture mobile information
system.

H6: Service quality will positively affect the user satisfaction of the agricultire mobile
information system.

H7: Use will positively affect the user satisfaction of the agriculture mobile information
systemn.

H8: User satisfaction will positively affect the perceived net benefit of the agriculture mobile
information system..

H9: Use will positively affect the perceived net benefit of the agriculture mobile information

system

Figure 4 below shows. the theorctical model illustrating the 11ypofl1esized interrelationships

among the attributes of the updated DeLone and McLean IS success model.
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Figure 4-: Theoretical Research model [39]
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Cha_pter 3
3.0.Methodology

3.1 Research Paradigm

The paradigm for this research is positivism which deals with testing theory in an attempt-to
increasc the predictive understanding of a phenomenon. Positivist research involves
formulating propositions that portray the subject inatter in terms of quantifiable measures of
dependent and independent variables and the relationships among them. Theory and
observations have a dependence on each other however authentic theories should be
validated through observation. 1In this light, the study serves an important role by taking the
positivist route to validate the hypothesized relationships among the factors contributing to
the success of the agriculture mobile information system. The D&M success model was used
as -an instrument to test the success of the agriculture mobile application. According to
Hussey and Hussey[40], if -a research follows the positivism paradigm, the quantitative

research methodology is the appropriate research-methodology for that particular research.

3.2 Research Strategy

Research strategy defines key phases of the study. This study incorporates the quantitative
research approach in a top down framework focusing on construct definitions, possible
relationshipé between constructs in the IS success context leading to the validation of the
research model used. The study uses the desluctive research approach that typically begins
with a legical framework/model to categorize the responses employing the top-down

approach.

The deductive approach uses an existing model as the foundation for the data mapping
exercise. In general, frameworks/models are developed through extensive research where the
dimensions and measures are based on either theory or empirical research. Therefore, it is
betieved that in most. frameworks and models, the dimensions and measures. are mutually
exclusive. The mutually -exclusivity of the dimensions and measures would ease the data
mapping synthesis and analysis efforts of the identification-survey. Furthermore, the use of
existing frameworks and models make the findings and interpretation more generalizable and

repeatable in a long_itudi_nal study.
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3.3 Research Methods

The purpose of this section is to describe the research methods that were applied to address
the four research objectives and consequently the research hypotheses that were tested. The
study adopts the explanatory research method in an attempt to generate knowledge with the
help of quantitative research metliods to enhance precision of describing parameters and the
relationships among them. The aim of this research is to identify the success factors for the
successful use and implementation of agriculture mobile information systems andto perform
hypotheses tests to explain the relationship between the six success constructs adopted from

the Del.one and McLean model [19].

The first objective was to identify the factors that influence the success of agricultural
mobile information system. This objective was achieved by doing a thorough review of
literature in an effort to identify the factors contributing to the success of agriculture mobile
information systems to enable organisations to evaluate-success of their information systems
using a validated instrument within their context. These factors are information quality,

service and system quality, use/intention to use, user satisfaction and net benefits.

The second, third and fourth objective were achieved by carrying out a guantitative survey
study. This was achieved by distributing a self-administered. survey study on the web using
questionnaire adapted from validated peer reviewed prior studies. Objective number three
was. further divided into nine sub questions and the sub questions were used to generate the
nine hypotheses for the study. The validated IS success instrument [39] was used to estimate
the validity and reliability of the factors and the relationships between thc factors influencing
the success of agriculture mobile information system through a web based survey. Online
surveys provide an efficient, inexpensive way to collect data about a particular system or
program. The survey was edited and drafted through Google forms to suit the agriculture
mobile information system context. The survey was then and sent out to subsistence and
comimercial farmers in Botswana who have experience with the mAgri App through a web

link attached to the invitation e-mail that redirected the participants fo the survey.

3.4 Research Design

The study adopts positivist research design that is meant for theory testing. Positivist designs
seek.generalized pattermns based on an objective or phenomena [41)]. The. positivist research
technique employed in this survey is field survey. Field surveys capture snapshots of

practices, beliefs or situations from a random sample. In field survey, variables and their
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effects were tested using statistical methods. The type of field study used in this study is
cross sectional field survey which measures the independent and dependent variables at the
same time using a single questionnaire. The reason for selecting cross sectional field survey
method is that it has several benefits such as its ability to capture and control a large number
of variables in a single survey instrument. The other benefit is its ability to study a problem

from several perspectives or using several theories.
3.5 Conceptualization and Operationalization of Measures

3.5.1 Conceptualization of Measures

Conceptualisation of measures is the process of defining constructs or concepts in concrete
and precise terms. This process is important to avoid imprecision and vagueness or
ambiguity in research. Information systems success factors were adopted from validated
instruments in prior studies to ensure content validity. The six IS success factors were
adopted from the updated DeLone and McLean model and have been identified as;
information quality, system and service quality, use or intention to use, user satisfaction and
net benefits. The concept of mobile farming IS success has been adapted to test the causal
relationships between the multidimensional IS success measures. The IS success measures
are multi-dimensional because each of them consists of over two underlying dimensions. The

definition of the measures are summarised in Table 1 below.

Table 1 : Conceptualisation of IS success measures

Construct Theoretical Definition Multi/ Uni - Perspectives/
dimensional
Approaches
Information Quality Information quality refers to the desirable | Multi-

characteristics of the information produced by | dimensional

the information system[18]

System Quality System quality rcfers to the desirable | Multi-
characteristics of an information system.[11] dimensional
Service Quality Service Quality rcfers to the overall internal or | Multi-

cxternal support that the IT department or | dimensional

scrvice provider offers to the system users [19]

(11
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Use/Intention 10 Use usc is the cffort that will be consumed (o use | Multi- Use is a behaviour
the (S and present frequency of use, number of | dimensional
' . Intention'to usc:
use, usc versus non-use as the best way. lo.
asscss {S'use [15] is an attitude
18]

User Satisfaction Useér satisfaction measures-the uscr’s opinions | Multi-
of the information system antl covers the entire. | dimensional
customer experience cyele. from information
retricval through purchase, receipi and service
(18]

Net Benefits Net Benefits capture the balance:of positive or | Multi-: Benefits to-an individual. on
-negative impacts of the information system on | dimensional the  suppliers;  employces,
the  customers, suppliers,  cmployecs, organizations,markets,industrics
-orga_nifzati_ons_. markets, industries, ‘cconomies , econtomics and  societics
and even socictics

[131.(18])

3.5.2 Opexationalization of Constructs.

Operationalization is the process of developing indicators or items for measuring constructs.

The six constructs-are operationalized in Table 2. The items to measure user satisfaction

were adapted from previous measures in prior studies. Information Quality construct was

measured using a seven-item scale adopted from [39]. The scale has been widely adopted,

tested for reliability and validated by prior researchers and has become a standard instrument

in the IS field. Modifications were made to fit the agiculture mobile IS context.

Table 2+ Operationalization of Constructs

Construct/Factor | Indicator - Question. Reference
Infonmation ) : o
Quatity Q1 The mobile. App provides.the cxact infonnation I need Alshibly 2014
e The'mobile App:provides information 1 need at the right
1Q2 time.
_ Thc mobilc App provides information that is relevant.io my
1Q3 farm
Q4 The mobile App.provides sufficiént information.
The mobile App provides information that-is casy 1o
1Qs understand
Q6 The mobile App provides up to datc information
The mobilc. App belps me to improve my performiance at o
Nct Benelits . NBI the farm Alshibly 2014
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NB2 The.mobile App helps me to save on farnycosts
NB3 The mabile App helps me to achicve my farm goals
NB4 ‘Using the mobile App improves fhe assessment of my farm
NBS Using the mobile App increases my farm productivity
o Overall, using the mobilc App:-cihances performance.
NBoO management at:my farm
System Quality SQI The mobile App is casy to ‘usc Alshibly 2014
SQ2 The mobilc App is uscr-friendly
SQ3 ‘The mobile App provides high speed infonmation. decess
SQ4 The mobile App‘provides driteractive featurey
Service Quality SVQi T receive-support for theniobile App when needed Alshibly-2014
SvQ2 The mobile App provides civor frec records
Themobile App tells me when cxactly the services will be
SVQ3 performed
My information is safe whilc intcracting with tlie mobile
SVQ4. App
SVQ5s. The mobile App-gives me individual attention
Use ‘Ul The frequency of use for the mobile App is high Ais_hibly 2014
U2 1 depend upon the mobile App
1.am able-to compictc a tagk using the mobile App even, i
U3 there was no one around to tell me what to-do
U4 1 have the necessary knowledge Lo use theanobile App
User Satisfaction US! I'have a positive attitude towards the mobile App-functions Alshibly 2014
US2 The perceived. utifity of the mobile App is-high
US3 The mabile App has met my expectations
US4 My expericnée on using the mobile App-is Satisfying

System quality construct was measured by adopting the four-item scale-used by [39]. Service
quality construct was measured according to. [39] refined five item scale. Use was measured
using a four item scale adopted from validated prior studies [39].User satisfaction was
measured indirectly through information quality, system quality, service quality. The

comstruct was measured using a four item. scale from[39]. Mobile farming perceived benefits
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covers the impacts of the end ‘user related ‘achievements from using the mobile App. Tlis
was operationalized by a six .item scale adopted from [39]. All these items were measured.
using a 5 point likert scale with anchors ranging from strongly (1) agreeto strongly disagree

(5) were used tor all questions.

3.6 Population & Area of the Study

This study was conducted In Botswana. The questionnaire was distributed purposively 1o
both subsistence and commercial farmers across Botswana who had experience in-using the
mAgri mobile App. The farmers were randomly picked form the mAgri- app users. were
randomly chosen from the mAgri Facebook page to respond the online survey. A total
number of 150 faimers were invited to be participants of the survey. The sample size sub-
section ahead explains how the total number of 150 participants was reached. The area of
study for this research was in the Botswana International University of Science and
Techrology where the data analysis was carried out.A summary of the demagraphics of the
farmers is provided in chapter 4 and the complete responses for each fanmer is attached in

Appendix X.

3.7 Data Collection

The data for the study was collected using 5 point likert scale questionnaire ranging from
strongly (1) agree to strongly disagree (5) which was adopted from a prior validated study on
measuring IS success using the DeLone and McLean updated model [39). The unit of
analysis of this study was at the individual level which is the farmer in this case; the user of
the information system. The mAgri mobile app was chosen by the researcher’s ability 1o
obtain contacts of individuals using the agricultural mobile App. These individuals could be
desciibed as “key informants” in the sclected mobile app The mAgri mobile App was chosen
as the research locale because it is widely used by all farmers in Botswana, those who are
into commercial and subsistence farining and those who are practicing horticulture and
animal hiisbandry. The results are therefore easy to generalize, unbiased and represents the
population -of the Agriculture sector in Botswana. The responses used in this research were
obtained from the mAgri Facebook page. A summary of the fanners biography can be seen

in chapter 4 and absummary of the farmers individual responses is attached in Appendix Z.

3.7.1 Pilot Testing
Before distributing the questionnaire to the fanmers, the instrumeiit was pilot tested by three

IS experts to ensure that the wording was understandable and that its length was appropriate,
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The IS experts reviewed the measurement variables and provided feedback on the clarity of
the survey instrument. Questions which were found to be unclear and could potentially form
confusion to respondents were replaced with new, more clear and understandable items. The
reason for pilot testing was to ensure that the respondents would find it easy to understand
and answer the questions after pre-testing the items were modified to adequately fit the

mobile fanming context.

3.7.2 Sample Size

According to mAgri survey results [42] by March 2016; the total size of Botswana
agriculture population using the mAgri mobile application was 30,000. Data was collected
from a simple random sample of 150 farmers using the mAgri mobile application in
Botswana. The sample size number was reached by making use of the online sample size
calculator [34]. The online sample size calculator requires the population size to be known;
which is 30,000 farmers in the case of Botswana. The confidence level should also be
determined which is a measure of how certain you are that your sample accurately reflects
the population within its margin error. In this study the confidence level proposed is 95%
which is a measure of how the sample accurately represents the true population. The 8%
margin of error is a percentage that describes how closely the sample provides a true value of
the population. The sample size was calculated using the survey monkey online sample size

calculator [34]; the results are presented in figure 5 below.

Catculate Your Sampie Size

Caceetan; o L il 1 95 v 150

o gmbe

Figure 5 : Sample size calculator [34]

3.7.3 The Survey Instrument

The questionnaire was adapted from prior validated IS studies that measured IS success
using the DeLone and McLean IS success model. According to Saunders et al. [43], adopting
prior validated survey instruments makes it possible to compare the results but most
importantly assures content reliability. The aim of distributing the questionnaire was to

capture the respondent’s (farmer’s) perceptions on the six IS success factors. The
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questionnaire was sent to the participants using email which is fast and convenient in terms
of data collection and makes it éasier to code.and analyse the data. The guestionnaire was
pretested by three. IS experts before it could be distributed to the participants to assure that
the respondents would find it easy to- understand and answer the questions. The online

questionnaire consisted of seven main parts.

The first part iricluded demographic-questions such as age, gender and mdustry. The second
part consisted of 5 five-point. likert:scale questions aiming to assess the six factors of the
proposed . research model divided into sub catégories of six constructs adopted from the.
DeLone and McLean model as measures of IS success. The five-point likert scales ranged
from strongly agree to strongly disagree. The final instrument was administered over a four--
week period to thc users of the mobile Application. The Questionnaire is aftached in
Appendix A and the results of the data analysis used to test the hypotheses will be presented-

in the'next section.

3.8 Data Analysis Technigue

Quantitative analysis and Descriptive statistics were used as methods for analyzing data. The
data collected was coded onto the spreadsheet and subsequently analyzed using partial least
squares structural equation’ modeling techniques using the Smart MPLS version 2.0.m3
software. Smart MPLS software is commonly used when assessing the covariance of the
hypothesized paths in a causal model. PLS path modeling is a statistical approach that was
applied to assess multivariate relationships among observed and latent variables The first
objective was t_o.i_dentify the agriculture mobile information. system success factors. This was
achieved by carrying out a thorough review of literature. The identified factors and their
indicators were framed into a questionnaire and the survey &uestions were distributed to
farmers. Consequently the responses from the farmers were analysed and the results from the

data analysis are presénted in chapter 4.

The second objective was to test the validity and reliability of the IS success factors. The
purpose for validating an instrument after the development process is to.reduce errors in the
measurement process. The data collected was coded onto the spreadsheet and the smart PLS
program was used.to test the. validity and reliability of the variables by estimating the
measurement-model comprising of Confirmatory Factor Analysis (CFA) and Fomell Lacker

latent variable correlation matrix.
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The measurement model is composed of the conceptual factors of interest. and measures
underlying each construct. The measurement mode] included the estimation of intetnal
consistency and reliability of individual items. Secondly the measurement model included
the convergent and diseriminant validity of the measures associated with the individual
constructs. Smart MPLS software was used to compute and analyze the results, As suggested
by [44); factor loadings, composite reliabitity and the average variance-are constructed to

assess convergent validity.

Smart PLS software was used to compute discriminant validity which represents the extent
to which a construct differs from their neighboring constructs. It was assessed using latent
consfructs cotrelation matrix representing the square roots of the average variance extracted
along the diagonal. Discriminant validity involves examining cross loadings between
consfructs in a matrix fashion. Discriminant. validity is established when an indicator’s
loading on a construct is higher than all of its cross loadings with other constructs. The
measurement model demonstrated inadequate discriminant validity on the matrix between

use and use construet as well as use and net benefits construct

The third objective was to ineasure the relationships between the factors of the Del.one and
McLean model. The structural model was used. to test hypothesis. According to Geffen et al.
[457 desciibes a structural inodel as a set of one or more dependence relationships linking
model constructs. A structural model provides information.on how well the theoretical model
predicts the hiypothesizéd paths. Smart MPLS software was used to estimate. the structural
model in an attempt to predict the hypothesized paths. The metrics used to estimate the
structural model include: the coefficients of each path (B), R?, T-statistics, variance inflation
factor (VIF), £ and . Q?.The tables of the results are presented in chapter 4 and the

implications of these results are consequently discussed in chapter 5.

3.9 Ethical Consideration

Ethical clearance was obtainied before conducting this-study. The participants of the survey.
were ‘assured that the data. collected from them will solely be used for the benefit of this
research. Participants were made aware that their participation in the survey is voluntary and
that they have the freedom to withdraw from the survey at any time. The participants were
also made aware that they will remain harmless whether they take part in the survey or
decide to withdraw from ‘participating in the survey. This information was communicated-in

the introductory part of the survey instrument.
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The data collection exercise proceeded after the participants had agreed fo participate in the
survey and were assured that their input will remain confidential and this was achieved by
including the aspect of anonymity throughout the survey exercise. For example, participants
were never asked for names neither were they requested to provide their personal
information during the course of the suivey. The research process followed the approved
research protocol where in this case the university had to permit the researcher to carry out
the research and to request the participants, in this case, the fanmers and the mAgri mobile
App organisation to support-and take part in the survey. The purpose of this process was to

protect the rights of the participants of the survey.
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Chapter 4

4.0 Data Anaiysis and Resulis

picseined i this section and discussed in chapter 5. The type of data collected is quantitative
(iiumaiiéal) data in ordinal form. Therefore the data analysis is based oi guanmtative
méthods aiid the results (Guiput) from the analysis process are generated using the Smait
MPLS software. The average scores of items is applied to the numerical data set for each
variable Gi factoi predicied as discussed eatlier. According to Piguet and Peraya [46),
averaging of the items enhances thé flexibility of the scale without affecting the statistical
propeitics of the scores. The results for the: demographic atiributes are first preseiited in
Table 3, foilowed by thie results of measurement model and lastly the results of the structural
model winch was used io iest the hypotheses between the underlying constructs and the

effect size.

4.1 Background Informatien of the Sample

This section piovides backgrouid information for the questionnaire sugvey.

4.1.1 Response Rate

In order to validate the research model, data were collected by means of an online
questionname. In tctal 150 qué’sﬁounaire- were sent out and only 140 useful respoiises were
collected. The response rate was at 93.3 %. Response rate is the percentage of people who
1e8pond to a survey iistiument. The 93.3% response rate means that most people coitipleted
the survey and it was meaiingful and found to be useful by the respondents. Accoiding 16

Saunideis el al. [37], 30% is a reasonable response rate whei a questionnaife is distiibuted.

makiiig a push survey whereby the respondents were provided with a suivey URL atiached
it} ait einail sent direcily to thein. The response rate for the survey was calcuiaied using the

following formula;
Equation 1: Response rate calculation

Response Rate = responses to the survéy — ¥100

# of people you dent 1he survey-total

=140 * 100
150

=93.3%
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4.1.2 Demographics

Table 2 presents descriptive data about the participants’ demographic profiles from the data
collection process explained in chapter 3. The Demographics section of the survey was
categorized using the following attributes; age, gender, computer skills, educational level,
type of farmer and ownership of mobile phone. The data shows that 28.9% of the farmers
from the sample size aged between 26-30 frequently use the mAgri mobile app. In the
gender section, the males who use the mAgri mobile App makes 54.8% whereas followed by
females with 45.2% from the sample population.The results presented in Table 2 shows that
most farmers using the mAgri mobile App are at an advanced level of computer literacy
attributing to 51.5% of the sample population. The results show that 79.1% of the farmers
from the sample population have completed tertiary education. The results presented in
Table 3 shows that 55.2% of the farmers from the sample population are commercial farmers
and 45.5% are subsistence or traditional farmers. The results show that 100% or all of the
farmers have mobile phones which they use to access the mAgri mobile app. The online
questionnaire form is attached in appendix A and the summary of each farmers response is

attached in Appendix X.The summary of the demographic results is presented in Table 3

below.

Table 3 : Summary of Demographics

Age

25 and below 22 16.3%
26-30 39 28.9%
31-35 30 22.2%
36-45 25 18.5%
45 and Above 19 14.1%
Gender

Male 74 54.8%
Female 61 452%
Computer Skills

Beginner 16 11.9%
Intermediate 49 36.6%
Advanced 69 51.5%
Educational Level

Primary 8 6%
Sccondary 20 14.9%
Tertiary 106 79.1%
Type of Farmer

Comimnercial 74 55.2%
Subsistence 61 45.5%
Ownership of mobile

Phone
Yes 135 100%
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4.2 Evaluation of the mAgri Mobile App

The mAgri mobile app was evaluated by the farmers to assess if it suits the criteria for a
successful information system. The mAgri mobile App was assessed based on the responses
of the farmers using thc theoretical grounding of the updated DeLone and Mclean model
constructs. The mobile app was assessed using system quality?.ihfoimatiOn quality, service
quality, use, user satisfaction and net benefits, The DeLone and McLean six IS success
factors were identified (1) through literature as factors influencing the. success of an
information system and tested in the mAgri mobile App context. Statistical analysis was
used. for validating (2) the IS success factors by testing each underlying IS success construct
for its reliability and validity using the measurement model and for testing the hypotheses (3)

using the structural model.

4.3 Evaluation of the Model

The DeLone and McLeanr model was ‘evaluated and validated using Partial Least Squares
Structural Equation Modeling (PLS-SEM) using Smart MPLS version 2.0.m3 software,
SEM is a multivariate technique which estimates the strength of the relationship betweer the
‘dependent and i'nde’pende'nt variables.. The term Structural Equationn Modeling conveys that
the causal processes under enquiry are presented by a series of structural (i.e. regression)
equations. The structural model predicts the Partial Least Squares (PLS) graph which shows
the causal relationships (hypothesized directional paths) between the latent variables by
estimating the path coefficients and the amount of variance explained by the independent
variables.: The entire hypothesized model with all the latent variables is tested statistically to

determine the extent to which it is consistenit with the data.

4.3.1 The Inner Model (Conceptual Framework)
The Inner model presents the path coefficierits connecting the latent variables. The inner
model involves the cycle between path. coefficients, total and. direct effect coefficient [47].

The inner model is presented 1n figure 6 below.
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Figure 6 : The Inner model

4.3.2 Latent Variables

The measurement instrument consists of latent variables which are operationally defined in
terms of the behavior they represent. These variables cannot be measured directly. The latent
variables for this study are Information Quality (IQ), System Quality (SQ), Service Quality
(SVQ), Use (U), User Satisfaction (US) and Net Benefits (NB). The two categories of latent

variables are explained below.

4.3.3Exogenous (Independent) Latent Variables
Exogenous latent variables are synonymous with independent variables. These variables
cause fluctuations in the values of other latent variables in the model. The exogenous

variables in this study are; system quality, information quality and service quality.

4.3.4Endogenous (Dependent) Latent Variables
Endogenous latent variables are synonymous with dependent variables and are influenced by
exogenous variables in the model. The endogenous variables in this study are use, user

satisfaction and net benefits.

4.3.50bserved Variables

In addition to latent variables, the measurement instrument comprises of observed variables
or manifest variables which serve as indicators for the underlying construct which they
presume to represent. In this study information quality (latent variable) had six indicators
(observed variables) to represent it. A summary of latent variables and their observed

variables is presented in Table 4 below.
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Table4 : Latent and Observed Variables

LATENT VARIABLES

OBSERVED VARIABLES

DEPENDENT/INDEPENDENTY

[ntormation Quality

Ql
1Q2
1Q3
Q4.
@5
106

{ndependun

Nel Benefiis

NBI
NB2
NB3
NB4
NBS

NBOG

Dependent

Systém Quality

SQI
s02
5Q3

SQ4

Indcpernident

Service Quality

SvQl
SVQ2
$VQ3
SVQ4

SVQ5

Independent

Ut
U2
U3

U4

Dependent

Uscr. Satisfaction

us]
us2
Us3y

US4,

Pependeiit
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4.3.6The Outer Model

The outer model displays the weights assigned to the paths from the latent variables to the
indicators [47]. In this model for example outer mode] is defined by the relati011SI1ip between
information -quality and its observed variables or indicators (IQ1, 1Q2, 1Q3, 1Q4, IQ5 and
1Q6).

4.4 The Factor Analytic Model
The Factor analytic model deals with Confirmatory Factor Analysis which is a method used

to estimate the measurement mode} whichi is used to test for its validity and reliability.

4.4.1 Confirmatory Factor Analysis

Confinmatory Factor Analysis (CFA) is used for postulating relations between the observed
measures and their underlying factors (latent variables) based on knowledge of theory or
empirical research and then the hypothesized structure is tested statistically. CFA model
focuses on the link between factors and their measured variables within SEM and represents
the measurement model. It only validates the model but does not explain the relationships
between the underlying factors. CFA explains the exteént to which the observed measures
represent the latent variables to which they represent by performing validity and reli'abilit_y
tests. Cons_equent-ly, CFA confirms the hypothesized factor structure and is used as a

procedure for validating the measureirent model and to test for its validity and reliability.

4.4.2 The Measurement Model

The measurement model was used to test the validity and reliability of the model. The
measurement model comprises of relationships among the conceptual factors of interest and
measures underlying each construct. The measurement model included the estimation of
internal consistency and reliability of individual items using confirmatory factor analysis.
Secondly the measurement model included the convergent and discriminant validity of the
measures, associated with the individual constiucts. Sinart MPLS software was used to
compute and analyze the results. As suggested by Hair et al. [44], factor loadings, composite
reliability and the average variance were constructed to assess. convergent validity.
According to Cronbach’s [48] , any research based on measurement must be concerned with
accuracy or reliability to measure the sfrengths of the collective items towards a

phenomena under investigation.
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4.4.3 Validation of the Measurement Model

A Confirmatory factor analysis was conducted using Smart MPLS. The validity and
reliability checks were cairied out using convergent validity (factor loadings, indicator
reliability, average variance), composite reliability and discriminant validity and cronbach’s

alpha [44],

4.4.4 Convergent Validity
Convergent validity is presented when each measuiement item correlates strongly with its
assumed theoretical construct. According to Hair et al. [44], factor loadings, indicator

reliability, average variance are statistical nreasures used to estimate convergent validity.

4.4.5Factor Loadings

The ideal level for standardized loadings for reflective indicators. is 0.70 but a loading value
of 0.60 is considered acceptable [49]. All factor loadings of the 35 items in Appendix E for
measuring the six factors in the model were greater than 0.5, demonstrating high convergent
validity for each of the items. The implication of the results means that this measurement
instrument is a valid mstrument for measuring inforiation system success in the context of
agriculture mobile information systems.The loadings.of some item constructs were below the
recommended value of 0.70 by [44] and the results of the construct items showing adequate

item reliability greater than 0.70 are illustrated in Table 5 below.
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Table 5 : Outer Model Loadings and Significance

Q NB sq [|sva [y [us
Q1 0.884
Q2 0.737
Q3 0.843
a4 0.733
las 0.753
lae 0.751
NB1 0.913
B2 0.781
NB3 0.819
B4 0.797
NB5S 0.860
NB6 0.516
5Q1 0.916
5Q2 0.895
SQ3 0.872
sS4 0.872
sva1 0.875
svQ2 0.673
svas 0.813
SVQ4 270

svQs 0.840
U1 0.385

v2 0.810
V3 0.830
u4 0.732

Us4
Us2
Us3
Us4

0.852
0.819
0.808
0.820

4.4.6Indicator Reliability

Indicator reliability is examined by looking at all the construct loadings to check whether
each indicator measures what they are supposed to measure in the corresponding construct.
According to Hair er al. [44] , loadings greater than 0.70 are considered significant and those
with values greater than 0.40 are still considered acceptable for exploratory research as
recommended by Hulland [50). Acceptable loadings imply that there is more shared variance
or correlations between the construct and its measure. The indicator reliability (IR) value is

attained by squaring each of the outer loadings value. The formula is attached below;
Equation 2 : Calculating Indicator Reliability
IR = (factor loading)2

The results for indicator reliability in Table 6 below shows that all observed variables;

information quality, net benefits, system quality, service quality, use, user satisfaction and
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niet benefits have indicator loadings that vary between 9.40 and 0,70 which are all considered

acceptable.and significant.

Table 6 : Indicator Reliability (lcadings squared)

Indicator
Facibrs Indicators Loadings Reliability

1Q1 0.884 0.781

Infermation Quakity | 102 0.737 0.543
103 0:843 0.710

1Q4 0.733 0.538

IQs: 0.753 0.567

106 0.751 0.564

'NB1 0:913 0.834

Net Benefits NB2 0.781 0.610
NB3 0.819 0.671

NB4 0.797 0.635

NB5 | 0.860 0.740

NB6 0816 |  0.666

SQ1 0.916 0.839

System Quality SQ2 0.895 0.802
SQ3 0.872 0.760

SQ4 0.872 0.760

svel | 0875 0.766

Service Quality SvVQ2. 0.673 0.453
SVQ3 0813 | 0660

SVQ4 0.709 0.503

SVQ5. 0.840 0.706

U1 0.885 0.783

Use U2 0.810 0.657
U3 0.830 0.689

U4 0.732 0.536

Ust | 0833 0.780

User Satisfaction us2 0.819 0.671
US3 0.808 0.652

US4 0.820 0.673
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4.4.7Average Variance (AVE)

According to Hair et al. [51], an AVE value of 0.50 and higher indicates a sufticient degree
of convergent validity, meaning that the latent variable explains more than half of its
indicators® variance. Table 7 presents the results of the average variance extracted from the
constructs. The average variance for the six constructs (infonnation quality, system quality,
service quality, use, user satisfaction and net benefits) exceeded the minimum threshold of
(.50, hence indicating a high convergent validity for the constiucts which proves that all the
identified censwucts are applicable in assessing agriculture mobile information system

Success.

Table7 : Average Variance

Faclors | Indicators Average Variance
1Q1
hiformation Quality 1Q2
1Q3
Q4
1Q5
1Q6.
NBI
Net Benefits. NB2
NB3
NB4
NB5
NBE
SQ!
System Quality 5Q2
SQ3
SQ4
svVQ1
Scivice Quality SvQ2
SVQ3 ] 0.618
SVQ4
SVQ5
ul

0617

0,693

0.79

Use U2
U3
u4
ust
User Satisfaction Us2
US3
Us4

0.666

0.694
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4.4.8Internal Consistency

Composite reliability and Cronbach’s alpha were used to assess ithe internal consistency of
the agriculture mobile information system success factors.

4.4.9 Composite Reliability

Composite reliability was used to test the internal consistency of measures. They suggested
that for a construct to be considered considerable it should have a composite reliability of
0.70 or greater. Composite reliabilities of item constructs were measured and some were
considered insignificant and dropped off. The composite reliabilities of the different
mcasures indicating adequate internal consistency with a recommended threshold value of
0.70 and above are represented in Table 8. Composite reliabilities of item constructs were
measured and illustrated in Table 8. The composite reliabilities of the different measures
indicating adequate intemal consistency with a recommended threshold value of 0.70 and
above are represented in Table 8 and some items were considered insignificant as their
values were less than 0.70 and hence dropped off as recommended by [5] .The implication of

the composite reliability results means that not all the items entirely depend on a common

construct.
Table 8 : Composite Reliability
Composite Reliability
1Q 0.906
NB 0.931
SQ 0.938
$VQ 0.889
U 0.888
us 0.901
4.5 Cronbach’s Alpha

Similar to composite reliability, cronbach’s alpha is used to test the internal consistency of
measures. Bagozzi and Yi [52] suggested a threshold of 0.70 for a construct indicating an
adequate internal consistency. The results in Figure 7 below show that all the six constructs;
information quality, system quality, service quality, use, user satisfaction and net benefits

indicate an adequate intemal consistency.
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Cronbach's Alpha
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Figure 7: Cronbach's Alpha

4.5.1Discriminant Validity

Discriminant validity represents the extent to which a construct differs from their
neighboring constructs. It was assessed using latent constructs correlation matrix
representing the square roots of the average variance extracted along the diagonal.
Discriminant validity involves examining cross loadings between constructs in a matrix
fashion. Discriminant validity is established when an indicator’s loading on a construct is

higher than all of its cross loadings with other constructs.

4.5.2 Fornell — Larker Criterion

Fornell and Larker [53] suggested that the square root of the Average variance for each latent
variable can be used to determine discriminant validity. The square root of the AVE for each
latent variable should be greater than the correlations among the latent variables. The AVE is
written in bold along the diagonal of the table. The latent variable IQ’s AVE is found to be
0.617 hence its square root becomes 0.786. This value is lager all the values in the IQ
column and row. The latent variable NB’s AVE is 0.693 hence its square root becomes
0.832.This value is insignificant as it is greater than the values in the NB column and row.
SQ’s square root is significant at the level 0.889 which is greater than all values in the SQ
row and column. Nevertheless, SVQ’s square root is not significant at the level 0.786 which
is greater than all the values in the column but less than square root explained by 1Q. U’s
square root is not significant as it has the equal to the square root explained by US in the
column and less than the square root explained by NB on U. The square root explained by
US is insignificant at the level 0.833 which is less than the he square root explained by NB

on US. Table 9 presents these results.
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Table 9: Fomell Larker Criterion

IQ [NB [SQ [SVQ |U Us
1Q 0.786
NB 0.706 | 0.832
SQ 0.854 | 0.709 | 0.889
SVQ | 0.816| 0.754 | 0.711 | 0.786
U 0.684 | 0.836 | 0.654 | 0.750 | 0.816
Us 0.734 | 0.895 | 0.724 | 0.781 | 0.816 | 0.833

4.6Hypothesis Testing
This section describes how the relationships between the IS success factors were tested and

presents the results for the hypothesis tests.

4.6.1 Structural Model (Inner Model Validity)

The structural model is used to test hypothesis. Geffen et al. [45] describes a structural
model as a set of one or more dependence relationships linking model constructs. A
structural model provides information on how well the theoretical model predicts the

hypothesized paths. The structural model was assessed by examining: (1) the coefficients of

each path (B), (2) R? and T statistics.

4.6.2Coefficients of Each Path (B))

Table 4 shows the results of the path coefficients calculations which were computed using t-
statistics through the bootstrap technique. The entire hypothesis was supported because the
coefficient values for each path were significant. Figure 7 shows the results of the path
coefficients calculations which were computed using t-statistics through the bootstrap

technique.

The inner model suggests that US has the strongest effect on NB with a coefficient value of
0.637. The effect of U on NB was 0.316 which is also statistically significant. The impact of
U on US is statistically significant at 0.464. SVQ has the strongest impact on U with a
coefficient path value of 0.562. The hypothesized relationship between SQ and U is also
significant at 0.225.However the hypothesized relationship between 1Q and U is insignificant
at the coefficient path value of 0.033 which is less than the recommended threshold of 0.1.
The hypothesized path between SQ and US is also significant at a coefficient path value of
0.226. The hypothesized path between SVQ and US is statistically significant with a
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coefficient path value of 0.271. However the hypothesized path between I1Q and US is
insignificant with a coefficient path value of 0.002. A summary of the path coefficients

results is presented in Figure 8 below.

Path Coefficients
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Figure 8: Coefficient of each path

4.6.3 Target Endogenous Variable Variance (R-Square)

R?is an indicator of the overall predictive strength of the model. Hair et al. [44] explains R?
results as a representation of the amount of variance in the construct in question. That is R’
attempts to measure the variance of the dependent variable relative to its total variance.
Table 3 presents results of the coefficient of determination (R?)  values which reflect
variations on the dependent variables. The coefficient of determination is 0.883 for the Net
benefits endogenous latent variable. This means that the two latent variables (Use and User
Satisfaction) explain 88.3% of the variance in Net benefits. System Quality, Information
Quality and service Quality explains R? value of 0.591 which moderately explain 59.1% of
the variance on Use. Use explains R? value of 0.756 which reflects 75.6% of the variance on
User Satisfaction. Table 10 below presents results of the R? values which reflect variations

on the dependent variables.

Table 10 : R-Square

R Square
NB 0.833
U 0.591
Us 0.756
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4.6.4 T- Statistics

The results for the T-statistics are presented in the following sub sections.

4.6.5 Inner Model T-Statistics of Path Coefficients

The T-statistics of the inner model is investigated by carrying out the two tailed t-test with a
significance level of 5%. The T-statistic test is significant if the T-Statistics is greater than
1.96. The results in table 11 below show that the hypothesized relationship between 1Q and
U is insignificant at t-statjstic value of 0.177 which is less than the recommended threshotd
of 1.96. In addition, the hypothesized relationship between IQ and US is insignificant with.a
t-statistics value of 0.017 which is less than the recommended threshold. All other paths in

the model are statistically significant.

Table 11 : T-statistics of path coefficients (Inner Model)

4.6.6 Outer Model T-Statistics of Path Coefficients

The path coefficient of the outer model is investigated by carrying out the T-statistic test on
the outer loadings. The recommended significant threshold for a t-statistics is T-statistic
>1.96. As presented in Figure 9, all of the T-statistics are greater than 1.96. It can therefore

be deduced that all the outer model loadings are highly significant.
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IQ NB [sQ svVQ u us
Q1 <- 1Q 49.249
1Q2 <- 1Q 13.940
1Q3 <-1Q 32.136
1Q4 <- 1Q 14.118
1Q5 <- 1Q 11.151
1Q6 <-1Q 13.098
NB1 <- NB 52.111
NB2 <- NB 15.864
NB3 <- NB 21.908
NB4 <- NB 17.110
NB5 <- NB 31.355
NB6 <- NB 16.115
SQ1<-SQ 59.925
SQ2 <- SQ 38.597
SQ3<-SQ 34.376
SQ4 <-SQ 36.207
sva1 <- svQ 39.045
SVQ2 <- SVQ 8.666
SVQ3 <- SVQ 21.772
SVQ4 <- SVQ 10.991
SVQ5 <- SVQ 26.335
U1<-U 32.611
U2 <-U 22.742
U3 <-U 19.503
U4 <-U 9.402
US1<-US 34.837
US2 <- US 19.281
US3<- US | 24.627
US4 <- US 21.171

Figure 9: The Outer Model T-Statistics

4.6.7The Structural Model Summary of Results

The structural model results for the path coefficients and the target endogenous variable
variance (R-square) values discussed above are illustrated on figure 10 below. The R-square
values are contained in endogenous latent variables U, US and NB. The path coefficients are

the weights between the paths connecting the latent variables.
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Figure 10 : The Structural Model

4.7Hypothesis Test Results
Table 12 below shows the summation of the results for the hypothesized paths in the

structural model.

Table 12 : Hypotheses Results

Hypothesis Statement Result
Ht: Information quality will positively | Not Supported
affect user satisfaction of the
. . . . 0.002
Agriculture mobile information
system.
H2: System quality will positively affect | Supported
user satisfaction of the Agriculture
. 8 . 0.226
mobile information system.
H3: Service quality will positively affect Supported
user satisfaction of the Agriculture
_— - 0.271
mobile information system.
H4: Information quality will positively Not Supported
affect the use of the Agriculture mobile
- . 0.033
information system.
H5: System quality will positively affect Supported
usc of the Agriculturc mobile
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‘information system. 0.225.

He6: Service quality will positively affect Supported
the vse of the Agriculture mobiie
s e : 0,562
information system.

HT. Usc will positively affect the user Supported
satisfaction of the Agriculture mobile
g . . 0.464
information system.

1 H8: Usc will positively affect the perceived | Supported

net benefit of the Agriculture mobile
oo 0.316
information system

HO: User salistaction will posilively affect | Supported
perceived net benefit of the agricuiture
Cimy or s oo 0.637
mobile information systen

4.8 Indirect and Total Effects

Cause eftect relationships invoke the concept of mediation wliich is a process whereby some.
variables exert influences on other variables through mediator variables. In. the DeLone and
Mclean success model Informatien Quality and Use both predict Net Benefits. This instance
is a simple mediation process whereby the effect of a causal variable X on the proposed
outcome Y is mediated by a single variable M. The mediation process employed in this study

is simple mediation due to the model positing a single mediation variable.

4.8.1 Indirect Effects

Indirect effccts and their inference statistics are necessary for mediation analysis. The
indirect effect significance was tested using T-statistics through the bootstrapping procedure.
Standardized path coefficients witli absolute values less than 0.10 indicate a small effect;
values around 0.30 indicate a mediwm effect and values greater than 0.50 show a large effect.
Table 13 shows the results of the indirect effects on the standardized path coefficients.
Indirect effect of IQ on NB (0.02) and of IQ on US (0.016) indicates a small effect. The
indirect effect of SQ on NB (0.282) and SQ on US (0:105) indicate a medium impact. The
indirect effect of SVQ on NB indicates a large effect whereas the effect of SVQ on US

shows a medium impact. The indirect effect of U on NB depicts a medium effect.
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Table 13 : Indirect effects

IQ | NB | SQ (SVQ| U | US
IQ 0.022 0.016
NB
SQ 0.282 0.105
SVQ 0.516 0.261
0] 0.295
US

4.8.2 Total Effects

A mediating latent variable exists in the model (Use and User Satisfaction) it is therefore
imperative to discuss the total effect of the exogenous latent variables on the endogenous
latent variables. The total effect test is useful for success factor analysis (Albers 2010). The
total effect significance was tested using T-statistics through the bootstrapping procedure.
Standardized path coefficients with absolute values less than 0.10 indicate a small effect;

values around 0.30 indicate a medium effect and values greater than 0.50 show a large effect.

The total effect of IQ on NB (0.022), IQ on U (0.033) and IQ on US (0.018) indicates a small
effect because the total effect values are all less than 0.10. The total effect of SQ on NB is
0.282, SQ on U is 0.225 and SQ on US is 0.330 showing a medium effect. The impacts of
SVQ on NB are greater than 0.50 showing a large effect. The total effect of U and US is
0.464 showing a medium effect. The effect of U on NB is 0.611 which shows that there is a
large effect whereas the total effect of U on US is of medium effect. The summation of the
total effects results of the exogenous latent variables on the endogenous latent variables is

presented in Table 14 below.
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Table 14 : Total Effects

IQ NB |SQ SvQ | U US
IQ 0.022 0.033 | 0.018
NB
SQ 0.282 0.225 | 0.330
SVQ 0.516 0.562 | 0.532
U 0.611 0.464
US 0.637

4.9 Collinearity

Collinearity explains the linear association between two variables. Multi-collinearity is a
phenomenon in which two or more variables are highly correlated. An indicator can be
considered irrelevant in the formative index if it does not significantly impact the formative
index or if it has high multi-collinearity which would possibly mean that the indicator is
redundant. In PLS SEM each set of exogenous latent variables in the inner model is checked
for potential collinearity issues to determine if the variables should be eliminated, merged

into one or to have a high order latent variable developed [54].

4.9.1 Variance Inflation Factor (VIF)

VIF explains the variance inflation factors. It is used to describe how much multi-collinearity
or correlation between predictor variables exist in regression analysis. VIF is calculated as
1/tolerance. A VIF of 5 or lower is required to avoid the collinearity problem [44]. A VIF

greater than 10 indicates the presence of harmful multi-collinearity [55].

4.9.2 Inner VIF
Inner VIF’s are used to assess reflective measures. The results in Table 15 below show that
all reflective measures have a VIF less than 5. The reflective measures Use and User

satisfaction had a slightly higher than 5 showing slight chances of multi-collinearity.
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Table 15: Inner VIF

1Q NB SQ svQ |U Us
) 5471 | 5.474
NB
SQ 3707 | 3.832
SVQ 2.994 | 3.767
U 2.997 2.448
Us 2.997

4.9.3 Outer VIF
Outer VI[’s are used to assess the formative measures. The results in Table 16 below show
that all formative measures have a VIF less than 5 thus showing fewer chances of

collinearity problems.
Table 16 : Outer VIF

VIF
1Q1 3.287
1Q2 2077
1Q3 2.908
1Q4 1.859
1Q5 1.976
1Q6 1.867
NB1 4.172
NB2 B H]
NB3 3.290
NB4 2.397
NBS 3.746
NB6 2.394
SQ1 3.492
SQ2 3.400
SQ3 2.741
SQ4 2.948
SVQI1 07
SVQ2 1.513
SVQ3 2.158
SVQ4 1.547
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2.197
2.999
1.949
2341
1.495
2.540
2.017
1.946
1967

4.9.4 Effect Size (2}

Effect size is the timpact a particular exogenous latent variable has on an endoggeiious latent
variable. According to Henseler [56], effect size(f ) is calculated as the increase in R-square
relative 1o the proportionr. of variance of the endogenous latent variable that remains
unexplained. £ Values of 0.02, 0.15 and 0.35 depicts small, medium and large effects
respectively {57][58]. Sawilowsky [59], expanded magnitudes of effect size by adding
0.01,1.20 and 2.0 which signify very small, very large and huge effect sizes. Table 17 below
shows the results of the-effect sizes explained by the exogenous latent variables on the

endogenous Jlatent variables.

Table 17: Effect Size Results

Exogenous Endogenous 2 Effect
variable variable r Size

Information Quality Use 0.001 nenc
Information Quality  User Satisfaction 0 none
System Quality Use 0.034 small
System Quality User Satisfaction 0.054 small
Service Quality Use 0.258 medium
Service Quality User Satisfaction 0.08 small
Use Net Benefits 0.2 medium
Use User Satisfaction | 0.36 large
User Satisfaction Net Benefits | 0.812 large

Informatien Quality has no effect on use (f =0.001) and on user satisfaction (f* =0).The
effect size of system quality is small for both use (F =0.034) and user satisfaction (£
=(.054).The effect size for service quality of use is medinm (f* =0.258) whereas the effect
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size for service quality on user satisfaction is small (f=0.08). The effect size explained by
use on net benefits is medium (£ =0.2) whereas the effect of use on user satisfaction is large

(f£=0.36). Lastly, the effect size of user satisfaction on net benefits is large (f=0.812).

4.9.5 Predictive Relevance (Q2)

The final assessment of the structural model is the predictive relevance Q) by Stone
Geisser [60]. A model that exhibits predictive relevance can accurately predict the data
points of indicators of endogenous construct in a reflective model [56]. Q’ uses the
blindfolding procedure to evaluate the predictive validity of a large model using PLS. The
effect values for Q> of 0.02,0.15 and 0.35 indicate that the exogenous latent variable has a

small, medium and large predictive relevance for a particular endogenous construct [57].

Q2 values greater than zero explain that the observed values are well reconstructed and that
the model has predictive relevance. Q? values less zero indicate a lack of predictive
relevance. Information quality, system quality and service quality indicated lack of
predictive relevance. Net benefits portray a Q” value of 0.549 which is large; therefore NB is
of predictive relevance. Use has a value of 0.371 which is of a large predictive relevance.
Lastly, user satisfaction has a value of 0.496 which is also of a large predictive relevance.
All Q? values for each endogenous constructs in Table 18 were greater than 0, hence

indicating predictive validity of the structural model.

Table 18 : Construct Cross-validated Redundancy of endogenous constructs

>
IQ

NB 0.549
SQ

SVQ

U 0371
US 0.496
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Chapter 5

5.0 Discussion

This section provides a sumimary and discusses the results presented in the previous section.

5.0.1 What are the factors influencing the success of Agriculture mobile information
systems?

The first objective was. to identify factors influencing the success of agriculture mobile
information systems. After doing a thorough review of literature, it has been revealed that
the area for investigating IS success in the context of agriculture mobile information systems
has remained un-explored. However literature explained that careful evaluation of existing
mobile information system is critical in explaining and reporting the effective
implementation and. use of these agriculture mobile information systems. This objective was
achieved by investigating the IS success factors by doing a thorough review of literature.
Afier careful evaluation of IS success models, the updated 2003 DecLone and Melean IS
success model was adapted and validated to investigate its suitability and applicability in the
context of agriculture mobile information systems. The six IS factors were adapted as IS
success criteria for evaluating the.mAgri mobile App in particular are; information guality,
system quality, service quality, use, user satisfaction and net benefits. Several empirical
studies have evaluated IS success in different contexts and validated the Delone and
McLean IS success model in their relevant areas of study. The results of this study are
consistent with the resnlts of: Alshibly. [34] who investigated E-HRM success and Wang &
Liao [61] who assessed e-government systems. These researchers identified the IS success
factors as Infonination quality, service quality, system quality, use, user satisfaction and net

benefits in their different research domains:

5.0.2 How valid and reliable are the IS success factors in the cantext of Agriculture
mobile information system?

The second objective was to test the validity and reliability of the IS success fictors in the
context of agriculture mobile information systems. The purpose for validating the IS success
factors is to reduce errors in the measurement process. Both the IS success factors and their
indicators are tested for validity and reliability in the measurement model using CFA and
Fomnell Lacker discriminant validity using Simart MPLS statistical software. CFA. explains
the extent to which the observed measures represent the latent variables and confirms the

hypothesized factor structure. Discriminant validity explains that a construct is different
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from its neighboring construct t6 avoid issues of redundancy. The discussion of the results is

explained for each underlying construct below.

5.0.2.1 Information Quality

The factor loadings for the latent variable information quality and its observed variables 1Q1
o 1Q6 were assessed. for convergent validity in the outer model. All the loadings for the
observed variables of the latent variable information guality were greater than 0,70 which is
a recommended threshold by Hair [44]. This implies that the observed variables 1QI to 1Q6
are valid .and reliable indicators to be included in the evaluation criteria for the exogenous
latent variable “information quality” in assessing agriculture mobile infortnation systems. It
can be concluded that there 1s a relationship between the latent variable and its indicators and
that these indicators accurately and consistently measure the concept of information quality

in the context of the agriculture mobile information systems.

‘The PLS analysis results for the assessment of the indicator reliability for the observed
‘variable’s item loadings ranged between 0.543 and 0.781. The results imply that that there is
more shared variance or a high correlation between the the observed variables: (IQ1 to 1Q6)
and their exogenous latent variable “information quality”. This also implies that the
indicators (IQ1 to IQG6) measure what they are supposed to measure in the corresponding
construct informiation quality. The AVE PLS result for the information quatity variable is
0.617 which indicates a higher and sufficient degree of convergent validity. This implies. that
the Jatent variable information quality explains more than half of its indicators’ variance. The
average variance extracted is significant meaning that the information quality construet is a

valid measure for assessing agriculture mobile information system success.

The internal consistency of the construct information quality was assessed using composite
reliability and cronbach’s alpha. Internal consistency simply measures how reliable a
variable is. The composite reliability result for the latent variable information quality is
0.906, showing an adequate internal consistency. The cronbach’s value extracted for
information quality is 0.875 also. showing an adequate internal consistency. The results of
composite reliability test are consistent with the exonbach’s alpha score. These results imply
that the observed variables are highly comsistent and reliable since they produce similar
scores using different tests. Fornell and Larker criterion was used to determine discriminant
validity which explains the extent to which a construct differs from its neighboring

conswucts. The latent variable information quality was found to have established
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discriminant validity with a square root value of 0.786. The square reot value in the IQ
column and row is the:largest hence implying that the construct is different from other
constructs hence there is no redundancy in the measurement factors for evaluating

agriculture mobile information system success.

The results provide support that the infonnation quality is a valid and reliable IS: factor in
assessing and evaluating the success of agriculture mobile information systems. The results
explain that the quality of the information delivered by the-agriculture mobile information

systemn can be measured or assessed using IQ1 to 1Q2.

5.0.2.2 System Quality

The factor loadings for the latent variable system quality and its observed variables SQI to
SQ4 were assessed for convergent validity in the outer model. All the loadings for the
observed variables of the latent variable system quality were greater than 0.70 which is a
recommended threshold Hair et al. [44]. This implies that the observed variables SQI to SQ4
are valid and reliable indicators to be included in the evaluation criteria for the exogenous
latent variable “system quality” in assessing: agriculture mobile information systems. It can
be concluded that there is a relationship between the latent variable and its indicators and
that these indicators accurately and consistently measure the concept of system quality in the

-context of agriculture mobileinformation systems.

The PLS analysis results for the assessment of the indicator reliability for the observed
variable’s item loadings ranged between 0.760 and 0.839. The results imply that that there is
more shared varance or a high correlation between the the observed variables (SQ1 to SQ4)
and their exogenous latent variable “system quality”. This also implies that the indicators
(SQ1 to SQ4) measure what they are supposed to measure in the corresponding construct
system quality. The AVE PLS result for the system quality variable is 0.79 which indicates a
higher and sufficient degree of convergent validity. This implies that the latent variable
system qualily explains more than half of its indicators’ variance. The average variance
extracted .is significant meaning that the system quality construct is a valid measure for

assessing agriculture mobile information system success.

The internial consistenicy of the censtruct system quality was assessed using composite
reliability and cronbach’s aipha. Internal consistence simply measures how reliable a
variable is. The composite reliability result for the latent variable system quality is 0.938,
showing an adequate internal consistency. The cronbach’s value extracted for system quality
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is 0.912 also showing an adequate internal consistency. The results of composite reliability
test are comsistent ‘with the cronbach’s alpha score. These results imply that the observed
variables for system quality are highly consistent and reliable since they produce similar
scores using different tests. Fornell and Larker criterion was used to-determine discriminant
validity which explains the exient to which a construct differs from its neighboring
constructs The latent variable system quality was found to have established discriminant
validity with a square root value of 0.889. The square root value in the SQ column and row
is the:largest hence implying that. the construct is different from other constructs hence. there
is no redundancy in the measurenient factors for evaluating agriculture mobile information

System succeess.

The resulis reveal that the quality of the agriculture mobile information system is
significantly associated with the indicators; SQ1 to. SQ4.These results imply that the quality
of the system is directly mfluenced by these factors as a result, system quality and its
underlying indicators are valid and reliable agriculture mobile IS ‘evaluation factors The
-quality of the system in very crucial during the implantation phase as a result agriculture
mobile App developers should fake into consideration that the indicators-are atleast met-as a

milestone towards developing a high quality agriculture mobile information system.

5.0.2.3 Service Quality

The factor Joadings for the latent variable service quality and its observed variables SVQI to
SVQ5 were assessed for convergent validity in the outer model. The loadings for the
observed variables SVQ1, SVQ3, SVQ4 and SVQS5 of the latent variable service quality
were greater than 0.70 which is a recommended threshold by Hair ez al. [44]. The loadings
for the observed variable SVQ2 had a loading of 0.673 which 0.60 is considered acceptable
[49]. This implies that the observed variables SVQ1, SVQ2, SVQ3, SVQ4 and SVQS5 are
valid and reliable indicators to be included in the evaluation criteria for the exogenous latent
variable “service quality” in assessing agriculture mobile infonmnation systems. It can be
concluded that there is a relationship between the latent variable and its indicators and that

these indicators accurately and consistently measure the concept of service quality.

The PLS analysis. results for the assessment of the indicator reliability for the observed
variable’s itemn loadings ranged between 0.453 and 0.766. The results imply that that there is
more shared variance or a high correlation between the the observed. variables (SVQI1 to

SQVS5) and their exogenous latent variable “service quality”. This also implies that the
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indicators (SVQ1 to SQVS5) measure what they are supposed to measure in the
corresponding construct service quality. The AVE PLS result for the service quality variable
is 0.618 which indicates a higher and sufficient degree of convergent validity. This iinplies
that the latent variable service quality explains more than half of its indicators’ variance. The
average variance extracted is significant meaning that the service quality construct is a valid

measure for assessing agriculture mobile information system success.

The internal consistency of the construct service quality was assessed using composite
reliability and cronbach’s alpha: Internal consistence simply measures how reliable a
variable is. The composite reliability result for the latent variable service quality is 0.889,
showing an adequate internal consistency. The cronbach’s value extracted for -service
quality is 0.843 also showing an adequate internal consistency. The results of composite
reliability test are consistent with the cronbach’s alpha score. These resulis imply that the
observed variables. for system quality are highly consistent and reliable since they produce
similar scores using different tests. Fornell and Larker criterion was used to detemmine
discriminant validity which explains the extent to which a construct differs from its
neighboring constructs. Discriminant validity has not been established for the latent variable
system quality with a square root value of 0.786. The square root value in the SVQ column is
the largest however in the row it is less than information quality which possesses a square
root of 0.816. The results imply that the construct is different from other constructs hence
there is no redundancy in the measurement factors for evaluating agriculture mobile

information system success.

The results provide support that the service quality construct is a valid and reliable IS factor
in assessing and evaluating the success of agriculture mobile information systems. The
results suggest that the quality of the service delivered by the agriculture mobile information

system can be measured or assessed using SVQ1 to SVQ4 as valid and reliable factors.

5.0.2.4 Use

The factor loadings for the latent variable Use and its observed variables Ul to U4 were
assessed for convergent validity in the outer model. All the loadings for the observed
variables of the latent variable Use were greater than 0.70 which is a recommended threshold
by Hair et al. [44]. This implies that the observed variables Ul to U4 are valid and reliable

indicators to be included in the evaluation criteria for the endogenous latent variable “use” in
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assessing agricuiture mobile informnation systems. It can be concluded that there is a
relationship between the Jatent variable and its indicators and that these indicators accurately

and consistently measure the concept of use.

The PLS analysis results for the assessment of the indicator reliability for the observed
variable’s item loadings ranged between 0.536 and 0.780. The results. imply that that there is
inore shared ‘variance or a high coirelation between the the observed variables (Ul to U4)
‘and their endogenous latent variable “use”. This also implies that the indicators (Ul to U4)
measure what they are supposed to measure in the corresponding construct use. The AVE
PLS result for the use variable is 0.666 which indicates a higher and sufficient degree of
convergent validity. This implies that the latent variable use explaih’s more than half of its
indicators’ variance. The average variance extracted is significant meaning that the use

construct is-a valid measure for assessing agriculture mobile infornation system success.

The intemal comsistency of tlie construct use was assessed using composite reliability and
cronbach’s alpha. Intemal consistence simply measures how reliable a variable is. The
composite reliability result for the latent variable use is 0:888, showing an adequate internat
consistency. The cronbach’s value extracted for information quality is 0.831 also showing
an adequate internal consistency. The results of composite reliability test are consistent with
the cronbach’s alpha score. These results imply that the observed variables for the use latent
variable are highly consistent and reliable since they produce similar scores using different
tests. Fomell and Larker criterion was used to determine discriminant validity which
explains the extent to which a construct differs from its neighboring constructs. The latent
variable use was found to have cstablished discriminant validity with a square root value: of
0.816. The square root value in the SQ columi and row is the Jargest hence imp]yi'n'g that the
construct is different from other constructs hence there is no redundancy in the measuremerit

factors for evaluating agriculture mobile information system success:

The results reveal that the farmer’s use the -agriculture mobile information system is
significantly influenced by UL to U4.These results imply that the the construct use and its
underlying indicators are: valid -and reliable agriculture mobile IS evaluation. factors. The
farmers use of the system is vital to farmers as it can bring long term benefits to their
farming and eventually transfonmn the entire agriculture community.As a ‘result mobile App
developers should ensure that these attributes(U1 to U4) arenintegrated into thenagriculture

mobile information system so it can lead to continued use of the system
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5.0.2.5 User Satisfaction

"The factor loadings for the latent vaiiable user satisfaction and its observed variables US1 to
US4 were assessed for convergent validity in the outer model. All the loadings for the
observed variables of the latent variable user satisfaction were greater than 0.70 which is a
recommended threshold by Hair e# al. [44]. This implies that the observed variables US] to
US4 are valid and reliable indicators to be included in the evaluation criteria for the
endogenous latent variable “user satisfaction” in assessing agriculture mobile information
systems. It can be concluded that there'is a relationship between the latent -variable and its
ndicators ‘and that these indicators accurately and consistently measure the concept of user

satisfaction.

The PLS analysis results for the assessment of the indicator reliability for the observed
variable’s item loadings ranged between 0.652 and.0.780. The results imply that that there is
more shared variance or a high correlation between the the observed variables (US1 to US4)
and their endogenous latent variable “user satisfaction”. This also implies that the indicators
(USI to US4) measure what they are supposed to measure in the corresponding eonstruct
user satisfaction. The AVE PLS result for the user satisfaction variable is 0.694 which
indicates a higher and sufficient degree of convergent validity. This implies that the latent-
variable user satisfaction explains more than half of its indicators’ variance. The average
variance extracted is significant meaning that the user satisfaction construct is a valid

measure for assessing agriculture mobile information system success

The internal consistency of the construct user satisfaction was assessed using composite
reliability and cronb'ach_"s.-_ alpha. Internal consistence simply measures how reliable a
variable is. The composite reliability result for the latent variable user satisfaction is 0.901,
showing an adequate internal cousistency. The cronbach®s value extracted for user
satisfaction is 0.853 also showing an adequate-internal consistency. The results of composite
reliability test are consistent with the cronbacl’s alpha score. These results imply that the
observed variables are highly consistent and reliable since they produce similar scores using
different tests. Fornell and Larker criterion was used to determine discriminant validity
which explains the extent to which a construct differs from its neighboring constructs The
latent ‘variable system quality was found to have established discriminant validity with a
square root value of 0.833. The square root value in the US column and row is the largest

hence implying that the construct is different from other coamstrucis hence there is no
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redundancy in the measurement factors for evaluating agriculture mobile information system

SUCCEsS.

The results-provide support that user satisfactionisa valid and reliable factor in asses_sin_g the
success of agriculture mobile information systéems. It is evident from the results that the
indicators; US1 1o US4 are valid and reliable indicators for assessing the fariner’s
satisfaction from the use of the agriculture mobile information system. If the farmers are
satisfied with the agriculture mobile information system they have a reason to-continue using

the agriculture mobileninformation system.

5.0.2.6 Net Benefits

The factor loadings for the latent variable net benefits and its observed variables NB1 toNBG
were assessed for convergent validity in the outer model. All the loadings for the observed
variables of the latent variable information quality were greater than 0.70 which is a
recommended threshold by Hair et al. [44].. This implies-that the observed variables-NB1 to
NBG are valid and reliable indicators to be includéd in the evaluation criteria for the
endogenous latent variable “net benefits” in assessing agriculture mobile information
systems. It can be concluded that there is a relationship between the latent variable and its
indicators and that these indicators accurately and consistently measure the concept of net

benefits.

The PLS analysis results for the assessment of the indicator reliability for the observed
variable’s item loadings ranged between 0.610 and 0.834. The results imply that that there is
‘more shared variance or a high cortelation between the the observed vatiables (NB1 to NB6)
and their endogenous latent variable “net benefits”. This also implies that the indicators
(NB1 to NB6) measure what they are supposed to measure in the corresponding construct
net benefits. The: AVE PLS result for the net beiiefits variable is 0.693 which indicates a
higher and sufficient degree of convergent validity. This implies thaf the latent variable net
benefits explain more than half of its indicators’ variance. The average variance extracted is
significant meaning that the net benefits construct is a valid measure fer assessing agriculture

mobile information system success.

The internal cousistency of the construct net benefits was assessed using composite
réliability and cronbach’s alpha, Internal consistence simply measures how teliable a
variable is. The composite reliability result for the latent variable net benefits is 0.931,

showing an adequate internal consistency. The cronbach’s value extracted for net beénefits is
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0.911 also showing an adequate internal consistency. The reésults of composite reliability test
arc censistent ‘with the cronbach’s alpha score. These resuits imply that the observed
variables are highly consistent ‘and reliable since they produce similar scores using different
tests. Fornell and Larker criterion was used to determine discriminant validity which
e)_{p’]ains the extent to which a construct differs from its neighboring constructs. Discriminant
validity has net been established for the laterit variable net benefit withi a square root value of
0.832. The square root. value in the- NB: rew is the largest however the NB' value in the
column.is less than use which possesses a square root value of 0.836 and net benefits with
the value 0.895. This implies that the construct is different from other constructs hence there
is no redundancy in the measurement factors for evaluating agriculture mobile information

system success.

‘The results fer assessing the validity and reliability of the constructs are consistent with the
results found by Alshibly [39], who validated the measurement model for investigated E-
HRM success. Alshibly assessed tlie observed latent variables and theii corresponding latent
variables for convergent validity (factor loadings, AVE, Composite reliability and
cronbach’s alpha) and all the factors were -valid and reliable to be included in the
measurement model. Discriminant Validity was then assessed using Fornell Lacker criterion
and the results of their analysis demonstrated that discriminant validity was established. The
results of this study are also consistent with Alshibly’s resulis [39] for the measurement
model illustrating adequate convergent validity, adequate internal consistence and

discriminant validity of the latent and observed variables.

The results reveal that the net benefits of the agriculture. mobile infonmnation system is
significantly associated with the indicators; NB1 to NBG. These results imply that tsystem
quality and its underlying indicators are valid and reliable IS success evaluation criterion in
the context of agriculture mobile ‘information systems.As a result mobile App developers
should take into consideration that the indicators are atleast met as a milestone towards
farmers enjoying the intended benefits. from the use of the agriculture mobile information

system.

5.0.3 What are the relationships between the success factors
This study presented and validated the IS success model for evaluating agriculture mobile
information system success based on the updated DeLone and McLean IS success model.

"The factors adopted from the updated D&M IS success model (information quality, system.
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quality, service quality, use, user satisfaction and net benefits) were first assessed for validit_y
and reliability using the measurement model then the relationships among the constrircts
were investigated using the structural model. The study empirically tested nine hypothesis
or relationships between ‘the six IS-success factors. The structural model results for- the nine

hypotheses: are discussed below:

5.0.3.1 Information quality and User satisfaction

The first hypothesis statement was “Information quality will posifi_v_e_ly affect user
satisfaction of the Agriculture mobile information system”. The relationship between
information quality and user satisfaction was tested in‘ the context of agriculture mobile
information systems as suggested by Del.one and MeLean [13][19]. The coefficient of the
path YQ->US was estimated using the bootstrap technique using the smart MPLS software.
The hypothesized path between informationquality and user satisfaction is‘insignificant with
‘a coefficient value of 0.002. The hypothesized relationship between 1Q and US is
insignificant with a t-statistics-value of 0.017 which is less than the recommended threshold.
The indirect imapact of IQ on US (0.016) indicates a small effect and the total effect value of
1Q on US (0.018) indicates a small effect. The variance inflation factor of use and user
satisfaction (5.474) was slightly higher than 5 showing slight chances of multicollinearity.
The effect size of infornmation .quali't_y on user satisfaction was 0 meaning that IQ has no
effect on US. From these results it can be concluded that there is no relationship between
mformation quality and user satisfaction hence the hypothesis is not supported. The
hypothesis is not supported because the latent variables do.no significantly impact each other
due hence there are slight, chances of multi collinearity. The results for investigating:the
relationship between information quality and user satisfaction are consistent with the survey
results of Koo [35] who assessed miobile banking. success who found the relationship

between information quality and user satisfactionto be- insignificant.

In summary, the empirical results from this study have shown that that the relationship
between information quality and user satisfaction was’ insignificant. These results imply that
the quality of the information produced by the agriculture mobile information system in this

case the mAtri mobile App, does not directly influence the farmer’s satisfaction.

5.0.3.2 System quality and User satisfaction
The sccond hypothesis statement. was: “System quality will positively affect user satisfaction

of the agriculture mobile information system”. The relafionship between system quality and
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user satisfaction was tested in the context of agriculture: mobile information systems as
suggested by DeLone and McLean [13][19]. The coefficient of the path SQ->US was
estimated using the bootstrap technique using the smart MPLS software. The hypothesized
path between information quality and: User satisfaction is significant with a ‘coefficient value
01 0.226: The hypothesized relationship between SQ and US is significant in the context of
‘agriculture mobile information systems with a t-statistics value of 1.966 which is within the
range of the recommended threshold. The ‘indirect impact of SQ on US is (0.105) indicating
a medium impact and. the: total effect value of SQ on US is 0.330 which shows a medium
effect. The variance inflation factor of system quality and User satisfaction (3.832) was less
than 5. showing no chances of multicollinearity: The effect size of system quality on User
satisfaction was small at-0.054 levels. These results show that there is a relationship between
system quality and user satisfaction hence the hypothesis is supported. . The hypothesized
relationship between system _q_uality- and user satisfaction results are consistent with the
results of Wang and Liao [61], Koo[35] and Alshibly {39].The. resuits i_mpily that in the
context of agriculture mobile information systems; farmers belief on system quality has a
more dominant impact on the farimers satisfaction from the use of the mAgri mobile App. As
a result mobile App developers should pay more attention on improving the quality of the.
agriculture mobile information system as it will lead- to the farmers satisfaction which will

¢ventually lead to continued use of the mAgrimobile App.

5.0.3.3 Service quality and User satisfaction

The third hypothesis statement was “Service quality will positively affect user satisfaction of
the Agriculture mobile information system™. The relationship between system quality and
user satisfaction was tested in the context: of agriculture mobile information systems. as
suggested by Delone and McLean [13]{19]. The Co’efﬁcient of the path SVQ->US was
estimated using the bootstrap technique using the smart MPLS software. The hypothesized
path between service quality and User satisfaction is significant with a coefficient value of
0.271. The hypothesized relationship between SVQ and US is significant with a t-statistics
value of 2.543 which is less than the recommended threshold. The indirect impact of SVQ on
US (0.261) indicates a medium effect and the total effect value of SVQ on US (0.532)
indicates a large effect. The variance inflation factor of service quality and User satisfaction
(3.767) was lower than 5 showing no chances of multicollinearity. The effect size of
Information quality on User satisfaction was £ '=0,08 showing a small effect. These results

show that there is a relationship between information quality and user satisfaction hence the
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hypothesis is supported. The results for investigating the relationship between service quality
and user satisfaction are consistent with the survey results of Wang and Liao [61] -and
Alshibly [39] who found a strong support for the relationship between service auality -and
user ‘satisfaction. The results from the data analysis imply ‘that the relationship between
service quality and user satisfaction is supported in the context of agriculture mobile
information systems. These results explain that if the mAgri mobile app offers high euality
service to the farmers in terms of supporting the farmers where technical assistarice may be
necded, it will ultimately lead to farmers satisfaction from the use of the mAgri mobile app
which will lead to continuesd use of the agriculture mobile information system. As- a result,
mobile App -developers should pay more attention to assuring that there are efficient and
effective support systems in place fo assist farmers during their interaction with the mobile

information system.

5.0.3.4 Information quality and Use

The fourth hypothesis statement was “Information quality will positively affect the.use of the
Agriculture mobile information system”. The relationship -between system quality and user
satisfaction was tested in the context of agriculture mobile information systems as suggested
by Delone and McLean [13][19]. The ceefficient of the path IQ->U was estimated using the
‘bootstrap technique using ‘the smart MPLS sofiware. The hypothesized path between
information quality and Use is insignificant with a coefficient value of 0.033. The
hypothesized relationship between 1Q and U is insignificant with a t-statistics value of 0.177
which is less than the recommended threshold. The total impact of IQ on U (0.033) -indicates
a smal] effect. The variance inflation facter of IQ and Use (5.471)1s slightly higher than 5
showing slight chances of multicollinearity. The effect size of Information qualit_y on User
satisfaction was £ =0.001 showing that there is no effect. These results show that there is no
relationship between information quality and use hence the liypothesis is not supported. The
weak support of the hypothesis is-influenced by high chances ‘of multicolliearity between
information quality and use. The. relationship between information quality and use was
investigated by Koo [35] in assessing mobile banking success however the results of their
study showed that there is no significant relationship bétween information quality and use.
The results of this study ‘ate consistent with K60*$ results [35]. In summary, the empirical
results from this study have shown that that the relationship between information quality and

use of the.agriculture mobile information system was insignificant. These results imply that
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the quality of the informnation. produced. by the agriculture mobile information system in the

case the mArimobile App, does not directly influence the farmet”’s use of the mobile App.

5.0.3.5 System quality and Use

‘The fifth hypothesis statement was “System quality will positively affect use of the
Agriculture mobile information system™. The relationship between system quality and use
was tested in the context of agriculture mobile information systems as suggested by DelL.one:
and McLean [13][19]. The coefficient of the path SQ->U was estimated using the bootstrap
technique using the smart MPLS software. The hypothesized path between system quality:
and Use is significant with a coefficient value of 0.225. The hypothesized relationship
between SQ and U is significant with a t-statistics value of 1.340 which is less than the
recommended threshold. The total impact of SQ on U (0.225) indicates a miedium effect. The
variance inflation factor of SQ and U (3.707) was less than 5 showing no chances of
‘muilticollinearity. The effect size of Information quality on User satisfaction was small (£
=0.034), These results show that there is a relationship between system quality and use hence
the hypothesis is supported. However this hypothesis is not very significant. The results from
assessing the relationship between system quality and use in this study are consistent with
the results by Wang and Liao [61] and Koo [35] and centrary to ‘the results found by
‘Alshibly [39]. The results from the data analysis imply that the relationship between system
quality and use is-suppoited in the context of agriculture mobile informatien systems. These
results explain that if the mAgu mobile app is of high quality to the farmers in terms of in
terms of the overall system, it will lead to tarmers continued use of the mAgri mobile app
which will lead to continuesd use of the agriculture mobile information system. As a result;
mobile App developers should pay more attention to assuring that-the agriculture mobile

App is of high quality which will lead to farmiers continued use on the system.

5.0.3.6 Service:quality and Use

The sixth hypothesis statement was “Service quality will positively affect the use of the
Agriculture mobile information systein”. The. relationship between service quality and use
‘was tested in the context of agriculture mobile information systems:as suggested by DeLone.
and McLean [13][19]. The coefficient of the path SVQ->U was estimated using the bootstrap
technique using the smart MPLS software. The hypothesized path between service quality-
and Use is significant’ with a coefficient value of 0.562 showing strong support of the

hypothesis. The hypothesized relationship between SVQ and U is significant with a t-
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statistics value of 4.540 which is less than the recommended threshold. The total effect value
of SVQ on U (0.562) indicates large effect. The variance inflation factor of service quality
and Use (2.994) was less than 5 showing no chances of multicollinearity, The cffect size of
service quality on Use was ££=0.258 showing mediurm effect. These results show that there is
a relationship between service quality and use hence the hypothesis is supported. Similarly,
Wang and Liao [6 1] and Alshibly [39] found strong support for the hypothesized relationship
between service quality and use. These results imply that the quality of the service produced
by the agriculture mobile information system directly inftuence the. farmer’s use of the
mobile App. The results from the data analysis imply that if the agriculture mobile App
offers good quality service'to the farmers in terms of the technical support, training on how
to use the mAgri mobile and other services to meet the needs of the farmers, farmers will
enjoy using the agriculture mobile App.As a result, mobilé- App developers should ensure
that they offer high-and quality services to the farmers as a strategy. to attract more farmers to

use the mobibile App.

5.0.3.7 Use and User satisfaction

‘The seventh hypothesis statement was “Use will positively affect the user satisfaction of the
Agriculture mobile information system”. The relationship between use and user satisfaction
was tested in the context of agriculture mobile infonmation systems as suggested by Del.one
and McLean. [13][19]. The coefficient of the path U->US was estimated using the bootstrap
technique using the smart MPLS software. The hypothesized path between use and User
satisfaction is significant with ‘a coefficient value of 0.464. The hypothesized relationship
between U and US is significant ‘with a t-statistics value of 3.888 which is less than the
recommended threshold: The the total effect value of U on US (0.464) indicates medium
effect. The variance iniflation factor of Use and User satisfaction (2,448) was less than 5
showing no chances of multicollinearity. The effect size of use on user satisfaction was &
=0.36 showing large effect. These results show that there is a relationship between use and
user satisfaction hence the hypothesis: is supported. The results are consistent with the
estimation of the hypothesized relationship between use and user satisfaction done by Wang
and Liao [61], Koo [35] and Alshibly [39]. The results from the data analysis imply that the
relationship between use and user satisfaction is supported in the context of agriculture
mobilé information systems. These results explain that if the farmers continue to use the
mAgri mobile App; farmers themselves will get the satisfaction from the use: of mobile app

which will lead to continuesd use of the agriculture mobile information system.
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5.0.3.8 Use and Net Benefits

The eighth hypotbe_sis statement was “Use will positively affect. the perceived net benefit of
the. Agricutture mobile information system”. The relationship between use and net benefits
was tested in the context of agriculture mobile information systems as suggested by Delone.
and McLean [13][19]. The coefficient of the path U->NB was estimated using the bootstrap
technique using the smart MPLS software.. The hypothesized path between Use and Net
benefits is significant - with a coefficient: value of 0.316. The hypothesized relationship
between U and NB is significant with a t-statistics value of 3.338 which is less than the
recommended threshold. The indirect impact of U on NB (0.295) indicates 4 medium effect
and the total effect value of U on NB (0.611) indicates a large effect. The variance inflation
factor of Use and net benefits (2.997) was less than 5 showing no chances of
multicollinearity. The: effect size of Information quality on User satisfaction was £ =0.2
indicating a medium effect. These results show that there is a relationship between use and
net benefits hence the hypothesis is supported.. Similarly, Wang and Liao [61] as well as
Alshibly [39] found strong support for the hypothesized relationship between service quality
and use: In summary,the use of the agriculture mobile infermation system positively affects
net benefits of the system to the farmer. As a resul_t. famers should be encouraged to use the
‘mAgri mobile App so that they .can enjoy the benefits offered by the agriculture mobile
information system. In addition agriculture mobile App developers should .assure that the
their mobile Apps have aspects of Information quality,service quality. and. system quality

which directly influence the use of the:agriculture mobile information system.

5.0.3.9 User satisfaction and Net Benefits

The ninth hypothesis statement was “User satisfaction will positively affect perceived net
beriefit of the agriculture mobile information system”. The- relationship between user
satisfaction and net benefits was tested in the context of agriculture mobile information
systems as suggested by DeLone and McLean [13](19]. The coefficient of the path US->NB
was -estimated using the bootstrap technique using the smart MPLS software. The
hypothesized path. between User satisfaction and Net Benefits is significant with a
coefficient value of 0.637 showing: the strongest impact among all the ® hypothesized
relationships. The. hypothesized relationship between US and NB is significant with a t-
statistics value of 7.132 which is less than the recommended threshold. The total effect value

of US on NB (0.637) indicates a.strong and large effect. The variance inflation factor of US
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and NB. (2.997) was less than: 5 showing no chances of multicollinearity. The effect size of
US-on NB was £=0.812 showing a large impact.

These results show that there is a relationship between user satisfaction and net benefits:
hence the hypothesis is supported. Wang and. Liao [61] as well as Alshibly [39] found strong
‘support for the hypothesized relationship between user satisfaction and net benefits. The
results from the data analysis imply that the relationship between user satisfaction and net
benefits is supperted in the context of agriculture mobile information systeins. These results
explain that if the farmers continue to use the mAgri mobile App; farmers themselves will
get the. satisfaction frem the use of mobile app which. will lead to farmers enjoying the
benefits. from the services offered by the agriculture mobile ‘information system. These:
‘benefits include farmers being equipped with the necessary skills and knowledge to improve
their farming practices. As-a further recommendation, mobile Application developers and
practitioners should. pay attention to several aspects of the mobjle. App such as; Information
quality, service. quality and system quality to attract farmers to use tlie system which
eventually will lead to farmers emjoying the benefits from the use. of the agriculture mobile

inforination system..
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Chapter 6

6.0 Conclusion and Fature Research

This study has provided a constructive analysis of factors affecting the success of agriculture
‘mobile information systems in Botswana. The: current study investigated the factors
influencing the suceess of agriculture mobile information systems in Botswana and
consequently adapted the updated DeLone and McLean 1S success model with the following
factors; information quality, system quality, service quality, use, user satisfaction and net
benefits as IS success factors. The applicability of the DeLone-and McLean IS success model
in the context of ‘agriculture. mobile information systems was assessed using partial least
squares structural equation modeling. Data was collected from a sample of 150 farmers who
have an experience in the use of the mAgri App. The results from the analysis on the data
collected have proven that the six IS success factors (information quality, systcm quality,
service quality; use, user satisfaction and ret benefits) aré valid and reliable mecasures for
evaluating the success ‘of agriculture mobile information systems. These results have
demionstrated the applicability of the updated DeLone and McLean IS suceess model in the

context of mobile farming in Botswana.

Furthenmore the nine hypotheses or tle relationships between the six IS success factors were
examined using the structural model. These relationships are part of the Delone and
McLean IS success model [13], [18]. The results of the hypothesis have shown that out of
the nine hypotheses, seven were supported; system quality has a positive influence on user
satisfaction, service quality has a positive inflience on user satisfaction, system quality has a
positive influence on use; service quality has a positive influence.on use, use has a positive
influence on user satisfaction and use has a positive. influetice on net benefits. However, the
relationship between inforation quality and user satisfaction was not supported. In addition,
the relationship between information quality and use was not ‘established. The implication of
these results means that the users of the mAgri mobile: App may have different expectations.
of ‘what the requirements of infonmation quality are. Future studies could re-test these
relationships and 'validate the Telationships using. the original 1S success model[13] or the

updated IS success model [18].

The main contribution. of ‘this study is a. valid and reliable evaluation tool for assessing
agriculture mobile information system success. The evaluation tool will help determine

success attributes: or factors that can influence the -effective functioning of these systems
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leading to the successful use of the mAgr mobile App by the farmers in Botswana.The
-successful evaluation of agriculture mebile information systems can lead to long term

benefits such as improved farming practices and production.among Boiswana farmers.

6.0.1 Research Implications

This study provides ari ‘evaluation tool for agriculture mobile information system companies
to assess the success of their mobile Apps. The success of agriculture mobile information
systems was investigated using six dimensions: system quality, information quality, and
service quality, use/percéived use, user satisfaction and net benefits. These companies can
adopt the validated IS success evaluation tool to assess the success of their mobile apps. This
‘study also helps developers of farming apps to identify user requirements or attributes of the
system for the successful implementation and use of the agriculture mobile information

system by the targeted users being the farmers.

6.0.2 Limitations

The major limitation of this research is that it-focuses on the evaluation of one particular
agriculture mobile information system namely ‘mAgri’ however the results from this study
cannot be generalized to other existing agriculture mobile apps. The 'ﬁndin_gs from the data
collected reported self-reported usage instead of actual usage therefore further validation
needs to be done on actual use of the mAgri mobile application. In addition, the findings of
this study were gathered fiom the context of Botswana agriculture commercial and
subsitence fanners and mAgri moebile App in Botswana,as a result, the results from this

study cannot be generalized to the entire agriculture sector across the world.

6.9.3 Future Research

‘The validity of the mobile farming success model cannot be truly established from a single
study. Therefore caution should be exercised when generalizing the findings. The validation
of the measurement model fequires assessment using different methods in similar or
different contexts. Researchers should note that the IS success factors are interrelated and no
single ‘dimersion is superior to ‘another. Therefore, they should be examined jointly. In
addition managerial factors, facilitating conditions and resource availability should be
considered as'they may have an influence on the success of agriculture mobile infonmation
systems. ‘The results of this study showed that information quality lias no positive influence

on the use and user satisfaction of thie mobile App. It is important to understand the
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relationship between the factors which influence the quality of information delivered by the

information system and the service providers first in order to generalize these findings.
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Appendices

Appendix A: Questionnaire

QUESTIONS PESPOMSES m

Section 1 of 8 X

QUESTIONNAIRE

Dear Participant:

You are invited to participate in a research study on mebile farming applications (3pps) in Botswana The survey is
developed for the implementation of my masters research thesis entitled "Assessing factors thatinfluence the success of
Agricultural moblie information systems. Mobiie farming apps are designed for your smart phone {e g., Huawei, Samsung,
iPhone, Blackberry, etc ) or table: {e.g., IPad, Microsoft Surface, etc.} or any phone that lets you to use the App and let you
manage your farm on tne go. In this study, we invite you to evaluate the quality of your farming app and %o provide your
oerceptions towarcls the app and the impacts it has on you and your farm. You will oe asked to fill out a questionnaire and
it wilf take about 10 minutes of your time. Your particioation in this research .s completely voluntary. Piease note that no
identifying information wifl te coilected. The results from this study swill e presented as part of a Master's thesis, in
journal articies, and/or presented st conferences and meetings. No ideritifying information will be collected or released. If
you wish to recelve a copy of the resuits from this study. you may contact the researcher at
Pendukeni.pnalaagae@studentmail biust.ac.bw . Thanks for taking your time to participate in this study

MSc Informat:on systems
College of Information systems & Data Management
Batswana International Univers ty of Science & Technolcqy

Age
25 and below
26-3C
31-35
36-45

45 and Above
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BIOGRAPHY

information about an individuals demographic, experiential or attitudinal backgreunds

Gender
e

. Femals

Computer Skills
.| Beginner
7 Intermediate

. Advanced
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Educational Level

.. Primary
. Secondary Schoo!

:'_ ' . Tertiary

Type of Farmer

. Commereial

) Subsistance

| have a mobile Phone
L yes

System Quality

Sysiem gquality vwas measured in terms of ease:of-use, functionality, reliabdity, frexibifity, data guality. portabiliy integration.
and fmpartance

The mobile App is easy to use.

The mobile. App is user-friendly



User Satisfaction

Customers’ opinions.of the mobile App covering the entire customer experience cycie from Information retrieval through
system use

I have a positive attitude towards the mobile App functions

The perceived utility of the mobile App is high

The mobile App has met my expectations

My experience of using the mabile App is satisfying
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Net Benefits

As the “irmpacts” of IS beyond the immediats user-such as work group inipacts, inter-organizational
anhd ihdustryimpacts, consumer impects and sotiets! impacets

The mobile App helps me improve my performance at the farm.

The mobile App helps me save on farm costs,

The mobile App helps me achieve my farm goals.

Using the mobile App improves the assessment of my farm

Using the mobile App in job increases my farm productivity.

Overall, using the mobile App enhances performance management-at my farm,
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Appendix B: The Outer Model
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