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Abstract 

The purpose of this study is to assess the factors that influence the success of agriculhire 

mobile information systems in Botswana. Agriculture mobile infonnation systems have 

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 infonnation system were identified 

and adopted from the DeLone and McLean model. The factors are; system quality, 

infonnation quality, service quality, use, user satisfaction and Net benefits. The model has 

been widely adopted and used by previous researchers to measure Inforn1ation system 

success in different contexts. DeLone and Mclean stated that Infonnation system success 

is a multi-dimensional construct and as such the factors identified should be measured or 

examined and fmiher 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 fanners across 

Botswana with experience using the mAgii 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 measming IS success 

in the context of Agriculture. The structural model was used to test the overall fit of the 

model and the inter-relationships between the factors in the model. The results from the 

measurement model depicted that all the six factors and their observed vaiiables were 

valid a11d reliable measures to be used for assessing agriculture mobile infonnation system 

success. The results from the structural model show that the seven hypotheses were 

supported however the relationship between information quality a11d user satisfaction and 

infonnation quality a11d use-were not suppoiied 
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Chapter I 

1.0 Introduction 

Agricultural information systems play a pivotal role in the success or failure of fanning 

practices and enterprises. Gaining a competitive advantage is crucial for all fmmers. 

Agricultmal information systems provide -a competitive edge- to fanning businesses and 

practices by providing improved services, quality of information1 consequently leading to 

efficiency in the agricultural sector of the economy. Agricultural fanners adopt competitive 

strategies such as the use of innovation and automated systems in an attempt to improve and 

radically transform their day to day farming activities, services and the entire agiicultural 

sector [1]. Information system innovations in the agricultural sector involve mobile and 

internet 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 have been proven to be the core of telecommunication and 

for connecting vast communities. Mobile enabled infonnation services provide an effective 

way to improve infonnation dissemination to the knowledge intensive agriculture sector and 

help to bridge the gaps between availability and delivery of agricultural inputs and 

infrastructure [I]. According to Maningas [2] infonnation Within the hands of the famers 

means empowennent through control over their resources and the making of better and 

infonned decisions. The increasing prevalence of mobile infonnation 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 infonnation 

system success and proposed a model illustrating the interrelationships between them 

namely: l)'system quality', 2)'information quality', 3)'service quality', 4)'use', 5)'user 

satisfaction' and 6)net benefits. Infonnation 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 i1:, essential to strengthen the use of information 

systems for stimulating infommtion dissemination tlrrough e-leaming, agricultural extension 

services and marketing to enhance agricultural sustainability. The success of such an 

information system is therefore imperative to be evaluated for effective functioning of tl1e 

mobile information system to 111eet tl1e needs of the farmer. The effective functioning of a 

system requires the information system to be applicable and acceptable to the users. System 
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developers must however recognize factors that influence the successful use and adoption of 

the information system. 

1.1 Background Information 

Agricult:ure contributes 2.5% to the Botswana Gross Domestic Product (GDP) [Sl 

According to Central Statistics Office (CSO) annual agricultural survey report 2014 [6]; the 

number of traditional active fmn1ers in Botswana increased by 0.3% from 119,936 in 2013 to 

120,317. Subsistance fanning is a nonn in Botswana with less than 1000 farmers active in 

commercial farming[?]. Major challenges facing the sector include production volumes and 

efficiency. Lack of infrastructure and support services ham_per production but are themselves 

a result of a number of systemic gaps. Many of the production fanns are scattered apart 

making it difficult to provide services such as roads, electricity, water, telecommunications 

and extension services [8]. Two mobile applications:Modisar[9] and mAgri[10]
1 

were 

developed for disseminating agriculture infonnation to Botswana fa1mers in an effort to try 

alleviating the communication gap between fanners and extension services. 

1.1.1 Modisar 

The 'modisar' mobile App was developed in Botswana to revolutionize fanning practices 

and to provide a platfonn for livestock farmers to manage their fanns for profitable farming. 

The application was designed to stimulate development of the livestock industry in 

Botswana and cultivate interest in livestock fam1ing among younger generations by 

associating modem technologies with the nation's passion for fam1ing [9]. The mobile app 

operates on m1droid phones and is web based. Modisar provides a livestock mm1agement 

platform offering services such as livestock fanning knowledge base and market insights.In 

addition, Modisar services include fann/ranch management, animal mm1agement, health 

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

1.1.2 mAgri 

The 'mAgri' agiicu1tura1 mobile app which was designed specifically to disseminate 

agriculture information to fanners such as marketing information, weather updates and alerts 

among subsistence and commercial fanners living in Botswana. The mobile fanning app 

uses USSD technology which allows fanners using feature phones 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 fanners can buy and sell on the app. Other services 

include Agri tips, Wikipedia search and email as tools for disseminating and accessmg 
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agricultural infonnation to address the information needs of farmers. This mobile app 

transforms the entire Agri community as it extends to the underserved communities by using 

technological innovations and giving the users effortlessness access to timely infonnation 

[I OJ. 

The benefits of the mAgri mobile App is that it addresses the concerns of fanners such as 

inadequate access to extension services and their infonnation literacy needs by seamlessly 

taking the services to the fanners and equipping them with the necessary infonnation for 

fundamental best fa1ming 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 

husbandry disciplines and targets the entire agriculture community in Botswana. The m.Agri 

app is unbiased and provides a more generalizable agriculture population that serves as a 

basis for investigating agriculture mobile infonnation system success in Botswana. 

The purpose of this study is to apply, measure and to validate the applicability of the Delone 

and McLean IS model to agriculture mobile infonnation systems in Botswana. The IS 

success factors were identified and adopted from the DeLone and McLean model. The 

factors adopted from the DeLone and McLean IS success model are; system quality, 

infonnation quality, service quality, use, user satisfaction and Net benefits. DeLone and 

McLean 1994 stated that the IS success factors should be measured or examined and further 

validated in different contexts. The study serves an irnp01iant role by responding to the quest 

of DeLone and McLean [3] by adapting the IS success model and applying it in the context 

of agriculture to measure the success of agriculture mobile infonnation systems in Botswana. 

The study further tested the overall fit of the model and examined the inter-relationships 

between the m1derlying IS success factors. 

1.2 Theoretical Background 

Researchers have derived a number of attempts to explain what makes an infonnation 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 to the complex, interdependent and multi­

dimensional nature of Infonnation 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 a ttempt 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 satisfaction', 'individual impact' and 

'organisational impact'. 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. 

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 from 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 constrnct use deserves to be retained. 

Seddon [17] fmiher claimed that use is not 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 infonnation system use. DeLone & McLean argued that Seddon' s 

reformulation of the model into two partial variance models (IS success model and partial 

behavioral model of IS use complicates the success model and contraries the intent of the 

original model. Later [18] revised their model and made minor adjustments to it by re­

defining their updated model. DeLone and McLean [ 19] updates their success model by 

using system usage or alternative intention to use as an important measure of IS success. 

DeLone 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 DeLone and McLean model [19] success variables are enlisted as 

: 'system quality', 'infomrntion quality',_ 'service quality', 'use', 'user satisfaction', 

'individual impact' and 'Net benefits'. 

DeLone and McLean [19] highlight four conclusions from their 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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com_pared, there are too few Management Infonnation Systems (MIS) field study research 

attempts to measure the influ,ence of agriculture mobile infmmation systems in an effort to 

enhance the successful use of the system by the fanners. Mobile information system success 

is a multidimensional construct and it should be measured as such. However, there is limited 

published literature emphasizing the measures of successful agriculture mobile infonnation 

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 as a basis to dose this knowledge gap. 

1.3 Problem Statement 

The failure of Infonnation 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 infonnation systems currently lack 

appropriate success evaluation tools that will explain and report the success of these modem 

interactive mobile infonnation systems which are used voluntmily to assure the effective 

functioning of the system. Furthermore, there is a research gap related to detennining the 

mobile app attributes that could affect the success of Botswana agriculture mobile 

infonnation systems. So far the researcher has not identified any similar research being done 

in this field. Moreover there are no empirical studies that have unearthed agriculture mobile 

information system attlibutes or factors that are critical in improving continued usage, 

increased satisfaction and benefits of the mobile app systems to Botswana fam1ers. DeLone 

and Mc1ean[13], [18], [19] stated that Infonnation 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 research fills this knowledge gap by detennining 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 infonnation systems 

1.4.1 Specific Objectives 

Consequently, the specific obje_ctives are identified as follows: 

1. To identify the factors that influences the success of agricultural mobile info1mation

system.
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2. To test the validity and reliability of the IS success factors m the context of

agriculture mobile infonnation system.

3. To measure the relationships between the factors of the DeLone and McLean model.

1.5 Research Questions 

I. What are the factors influencing agriculture·mobile infonnation system success?

2. How valid and reliable are the IS success factors in assessing agriculture mobile

information system success?

3. What arc the relationships between the success factors?

1.6 Hypotheses 

The hypotheses are useful in identifying the relationships between the factors conhibuting to 

the success of the infomiation system. Understanding the relationships between the factors in 

the context of agriculture mobile information system is important as it gives an insight to 

infonnation system developers to design efficient, robust and infortnative systems for the 

farmers. The Hypotheses of this study are adopted from the updated DeLone and McLean 

model [19] illusfrating the relationships between the six success variables: 'system quality', 

'infonnation quality'. 'service quality', 'use', 'user satisfaction', 'individual impact' and 

'Net benefits'. The updated DeLone m1d McLem1 model has dependent variables (use, user 

satisfaction and net benefits) and independent variable_s (system quality,service quality and 

infomiation 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?

H1: System quality will positively affect use of the agiiculture mobile infonnation

system.

2. Does information quality affect the use of agriculture mobile information

systems?

H2: Infonnation quality will positively affect use of the agriculture mobile

information system.

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 infonnation 

system. 

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

information systems?

H4: System quality will positively affect user satisfaction of the agriculture mobilt:!

infonnation system.

5. Does information quality positively affect the user satisfaction of agriculture

mobile information systems?

H5: Infonnation quality will positively affect user satisfaction of the agiiculture

mobile infonnation system

6. Docs service quality positively affect the user satisfaction of agriculture mobile

information systems?

H6: Service quality will positively affect user satisfaction of the agriculture mobile

infonnation system.

7. Does use positively affect the user satisfaction of agriculture mobile information

systems?

H7: Use w:i11 positively affect user satisfaction of the agriculture mobile information

system.

8. Does use positively affect the perceived net benefits of agriculture mobile

information systems'?

HS: Use will positively affect perceived net benefit of the agiiculture mobile

information system.

9. Does user satisfaction positively affect the net benefits of agriculture mobile

information systems?

H9: User satisfaction will positively affect perceived net benefit of the a!,1riculture

mobile information system

1.7 Contribution to the Body of Knowledge 

This study makes several contributions to the body of knowledge of Infonnation 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 DeLone and McLean updated infonnation system 

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

success of agriculture mobile Infonnation systems. 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 infonnative measures of IS 

success" (p. 258) which can be used by future researchers and practitioners. Mallar & Licker 

[12], infonned 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 infonnation system success at the individual level (the farmer in this case) in the 

context of agriculture in Botswana. Careful evaluation of infonnation systems is ciucial as it 

detennines the Sustainability of systems under investigation and enhances effective 

functioning of these infonnation systems. 

ln addition this study contributes by evaluating agiiculture mobile systems to help detennine 

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 measure is essential for a sound evaluation of 

agriculture mobile infonnation system success. The study contributes to the body of 

knowledge by guiding future research efforts through a comprehensive review of agriculture 

mobile infonnation systems. The study also conducts a thorough 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 mobi1e infonnation systems. The s1,1cccss of agriculture 

mobile apps was investigated using six constructs: system quality, infonnation 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 to 

another. Therefore, they should be examined jointly. This study also helps developers of 

fanning apps to identify user requirements for the successful efficient and effective 

infonnation system for the fa1mers 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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• Previous researchers have not unearthed any major empirical findings on the

agriculture mobile information system characte1istics 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

agricultural information, the 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.

• The research responds to DeLone & McLean [3] call for further validation of the

model in different contexts. The findings of this research will contribute to the

Jnfonnation systems body of knowledge by providing a validated instmment for

measuring IS success in the context of agriculture mobile information system.

• The assessment of af,11icultural 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 literature on the DeLone 

& McLean model in infonnation systems is perfom1ed. Several studies on measuring 

information system success were reviewed to identify infonnation 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 outlines 

the methods used to achieve each specific objective and the methods for collecting and 

performing data analysis. The measures of information system success are also 

operationalized in this section. Chapter four discusses the results of each and every objective 

for this study. Finally, chapter five intetprets the findings of the study, presents concluding 

remarks and then discusses practical implications., limitations of the study and opportunities 

for future studies. 
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Chapter 2 

2.0 Literature Review 

This section reviews current literature on the status of agriculture in Botswana and existing 

agriculture mobile Apps in and outside Botswana. In this section, we also discuss 

information system succes's, the evolution of the IS success model and how the model has 

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

2.0.1 The Status of Agriculture in Botswana 

The agriculture 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 production and 

animal husbandry however the beef industry has remained a significant contributor to the 

nations GDP. According to NDP 10, only 45% of the farn1ers have access to roads, 17% 

electricity, 22% telecommunication, 66% water for domestic use, 43% water for irrigation, 

64% water for livestock, 52% to markets (Ministry of Finance and development planning 

20 l 0). Other major challenges facing the agriculture sector include lack of infrash·ucture, 

climate change and lack of support services leading to low production volumes and 

inefficiency. 

Majority of the farmers are small scale fanners who need continued assistance in capacity 

building to commercialize agriculture. According to Seleka [8], fanner 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. Selcka 

[8] also stated that fanners lack entrepreneurial skil1s 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 indusb"ial and supply chain development that is 

needed to drive the associated sub sectors such as food processing, transport and 

manufacturing. TI1e poor perfonnance by this sector poses a challenge against the mission of 

eradicating poverty in Botswm1a. These challenges implies for the need of timely and 

appropriate response to the ever changing economic conditions with solutions such as 

technology development and h·ansfer, capacity building and infrastructure development. 
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2.0.2 Digital Technologies & Agriculture Information 

Agriculture technologies are developed by research institutes, private companies, universities 

for the delivery of agriculture knowledge dissemination. Information system development is 

an essential part of the diffusion and jmplementation of Infonnation Technology facilitated 

by means of analysis, design, implementation and sustained support [21]. The infonnation 

conveyed by the system is critical for agricultural education, research and extension services. 

lnfom1ation systems play a vital role in providing a competitive edge to businesses in an 

eff01t 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 stren&,ithen the use information systems for stimulating 

infonnation dissemination through e-learning, m-leaming m1d agricultural extension services 

as well as mmXeting to enhance agricultural sustainability. 

The implementation of Information Communication Technolo1,'les m1d Info1mation Systems 

has led to the development and adoption on the use of mobile based applications as a 

platfonn for disseminating real time infmmation. According to Maningas et al. [2], 

information within the hands of the famers means empowennent through control over their 

resources m1d the making of better and infonned 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 -infonnation and communication facilities in 

Botswana. 

2.1 Overview of Agriculture Mobile Information Systems 

Mobile enabled infonnation services provides an effective way to 1mprove infom1ation 

dissemination to the knowledge intensive agriculture sector and helps to biidge 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 et al. [2] , information within the hands of the 

famers mem1s empowennent through control over their resources and the making of better 

m1d infonned decisions. However these mobile infonnation systems have to be evaluated to 

explain and report the effective implementation and use of these agriculture mobile 

information systems. 

25 



2.1.1 Agriculture Mobile Information Systems (International) 

The mobile infonnation systems are grouped into three categories; mobile advisory 

information systems also referred to as consultation, mobile market infonnation systems and 

alert systems. The mobile advisory infonnation systems such as the iCOW, vKVK, and 

Mkisan send advisory alerts from experts to fmmers on fanning methods and care. Mobile 

marketing information systems were identified as Esoko, Fannerline and Mfann whose main 

deliverable is to provide market platfonn for fam1ers to receive market prices, sell of their 

produce and negotiate plices with agiicultural and financial stakeholders. Alert systems such 

as Nokia Life tools, Mkrishi and Mshamba; are responsible for sending information such as 

weather updates, news and new technologies [2J [20J [21]. Several agriculture mobile 

applications have been developed in an effort to enhance infonnation dissemination from 

agriculture service providers to fmmers however little research has unearthed success criteria 

or evaluation tools for the effective functioning of these apps. 

2.1.2 Agriculture Mobile Information Systems in Botswana 

The first mobile App developed is the Modisar mobile App which was developed in 

Botswana to provide a platfoTITI 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 modern technologies with the nation1s passion for farming. The mobile app is 

android and web based and provides a livestock management platfonn which provides 

livestock fmming knowledge base and market insights. Modism· services include fann/ranch 

management, animal management, health management, collaboration with fann employees 

and farm financials mmiagement 

2.1.3 Research Locale: mAgri Mobile App 

The mAgii mobiJc farming App was desigi1ed to specifically disseminate agriculture 

information to fanners such as marketing infonnation, weather updates and Alerts among 

fanners living in Botswana. The mobile fanning App uses USSD and SMS technologies as 

tools for disseminating agricultural infonnation to address agricultural information needs of 

fanners such as effortlessness access to timely infonnation. The USSD technology which 

allows fmmers using feature phones to have equal access to infmmation as those with smait 

phones The benefits of the mAgri mobile App is that it addresses the concerns of fanners 

such as inadequate access to extension services and their infonnation literacy needs by 
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taking the services to the faimers by equipping them with the necessary infommtion for 

fundamental fanning 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 infonnation to address the 

inf01mation needs of fanners. This mobile app transfonns 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 arc widely developed and adopted, it is critical to draw to 

attention the required assessments so they can be used successfully and to successfully meet 

the needs of their target b7roups. Since the inception and the adoption of the mAgri fanning 

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 fam1ing 

Apps in Botswana. The m.Agri mobile App was adapted as the research locale as it is widely 

used by various fam1ers in Botswana for crop production and animal husbandry disciplines 

and targets tbe entire agticulture community in Botswana. The mAgri app is unbiased and 

provides a more generalizable agriculture population that serves as a basis for investigating 

agriculture mobile infonnation system success in Botswana. The mAgri mobile App allows 

fanners to set up their on mobile stores and allows fa1111ers to search for products and 

services and compare prices using their mobile phones.The rn.Agri mobile application 

connects fanners with the latest news and announcement from the Ministry of Agriculture, 

other fam1ers, buyers and resellers both local and internationally. A screen shot of the mAgri 

home menu user 

interface in shawm 

in figure 1 below. 

Figure 1: mAgri Main Menu [11] 
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2.2 Agriculture Mobile Information System Success 

Info1mation systems play a decisive role in the success or failure of an organization. 

Organisations spend thousands of dollars in the design and implementation of the 

infonnation system with the aim of improving individual and organisational perfonnance. 

Therefore the success of such info1mation 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 infonnation system success involves 

several aspects such as; assessing the quality of the information conveyed by the information 

system, the quality of services delivered by 1he system, the syst(.,"Il1 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 of1he system to the individual and organisation as a whole. 

2.3 Information System Success Models 

Several researchers have proposed alternative frameworks for measuring IS effectiveness. 

Grover et al. [24] used theory of organizational 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 infonnation 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 extension on market impacts which are. 

further extended and updated by DcLonc 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 

model 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 a -single 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 

ln this section we describe the DeLone 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 more successful. Davis [16] developed the Tcclmology Acceptance 

Model (TAM) using the Theory of Reasoned Action and 111eory of Planned Behaviour by 

Fishbein and Azjein [26] in an attempt to explain why some infonnation systems are readily 

accepted by users than others. Acceptance however is a necessary pre-condition for 

evaluating IS success and can never be equated to infonnation system success. Acceptance is 

a necessary precondition to success and nonetheless 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. 

Infonnation system success is a complex construct to measure due to its multi-dimensional 

and independent nature. This factor made several attempts to measure JS success by prior 

researchers to be ill-defined. DeLone and McLean [3] created a taxonomy 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 infonnation: the technical level (accuracy and 

efficiency of the system), the semantic level (its ability to transfer the intended message), 

and the effective level (its 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 Delone and McLean Infonnation system success model, IS researchers 

began proposing modifications to the D&M model. Accepting the call for further 

development and validation of the rnodc1 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 McLean 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 DcLone & 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 true meaning of IS success has always been ambiguous and remains a 

controversial issue among IS researchers. The ambiguity is a result of success being a 

multidimensional concept that can be evaluated at different levels and has several assessment 

critelia [12].The widely adopted success model in investigating and evaluating IS success is 

the DeLone and McLean model. 

DeLonc & McLean [3] comprehensively reviewed six variables ofIS success and proposed a 

model illustrating the interrelationships between them namely: 'system quality', 'information 

quality', 'use', 'user satisfaction', 'individual impact' and 'organisational impact'. In the 

D&M IS success model, system quality measures technical success, infonnation 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 infonnation quality 

construct measures the quality of the infom1ation produced by the information system 

(input). And lastly the output of the infomiation system focuses on the outcomes of the 

user's interaction with the information system. User satisfaction is the outcome of the 

successful interaction of infonnation system by the user which eventually influences the 

individual perfom1ance and organisational performance or benefits. 

The DeLone and McLean model is a causal or variance model that studies the covariance of 

the success dimensions to deten11ine if there is a causal relationship among the factors. 

System quality and inf01mation 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 

expected to lead to the increased use of the inf01mation 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 Original IS success model[l3] 

2.4.3 The Updated DeLone & McLean 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 et al. [14] added service quality as a quality 

factor to tl1e DeLone and McLean model. Seddon & 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 from the Technology Acceptance 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 measure of the net benefits of 

information system use. DcLone & McLean argued that Seddon's reformulation of the 

model into two partial vaiiance models (IS success model and partial behavioral model of IS 

use complicates the success model and contraries the intent of the original modeL 

Pitt et al. [14] stated that DeLone and McLean ignored the value of the IS department and its 

personnel in assisting its users with several tasks such as problem resolution, installation and 

software education. DeLone and 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 JS 

impacts extend beyond the individual and organizations. These impacts extend to customers, 

suppliers, markets, industiies and even cities (18]. DeLone and McLean[I8] m 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 affinned 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 is a multidimensional construct and it should be measured as such. 

System 
Ou.ably 

Information 
Quality 

Service 
OuaJ1ty 

·�::;..--:' Use 

____ J_ 
Uset" _______ 

Satisfaction 

Figure 3:The Updated IS success model[l9] 

2.4.4 The Updated DeLone and McLean Model Success Measures 

Net Benellits 

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 infonnation system includes: ease of 

use, system flexibility, system reliability, ease of learning, as well as system features of 

intuitiveness sophistication, flexibility and fast response time [11]. According to Davis [16], 

Information systems that are perceived as effo1tless by users tend to be more likely accepted 

by users. Do11 and Torkzadeh [29]stated that ease of use enhances efficiency of users using 

the Infonnation system. 

2.4.4.2 Information Quality 

Information quality refers to the desirable characteristics of the infonnation produced by the 

information system.According to [18] Infonnation quality is measured in tenns of accuracy, 

timeliness, completeness, relevance, accessibility, adaptability and consistency. IS content 

should be personalized, complete, relevant, easy to understand and secure if users of the 

system are expected to be returning [18].According to· Petter et al. [11], infonnation quality 

is a key variable for measuring user satisfaction. The quality of infonnation produced by the 

agriculture mobile IS determines the fanner's satisfaction from using the infonnation 

system. If the system produces information which is difficult to understand among the 

fanners, it will lead to frustration among the farn1ers. 

2.4.4.3 Service Quality 

The constrnct service quality has been defined as the degree of discrepancy between 

customers' nonnative expectations for service and their perceptions of service performance. 

Several researchers [11], [18] define service quality as the overall internal or external suppmt 

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 suppo1t 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 fanncrs using the mAgri mobile App hence leading to the frumers 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 is relevru1t 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 rep01ted by 

the system in terms of queries by time, connect time, or number of computer functions 

utilized. According to Seddon [ 15], 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. 

DeLone and Mclean [13] stated tbat use is only relevant in IS success if the use of the 

inf01mation system is voluntary. In addition, Rai et al. [30] proposed that the best way to 

evaluate the use of the infonnation 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 

Intention to Use to differentiate actual system use and the attitude toward the system before 

use [18]. DeLonc 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 majmity of the systems. User satisfaction refers to measures of how the 

infonnation deliveresd by the agriculture mobile system affects the fanncrs. It measures the 

user's opinions of the information system and covers the entire customer experience cycle 

from infonnation retrieval through purchase, receipt and service [18]. 

2.4.4.6 Net Benefits

Net Benefits capture the balance of positive or 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 infonnation systems 

are grouped rather than enlisting them to a single individual or entity to resist from 

parsimony. The net benefits measures are detennined by context and objectives for each e­

commerce investment however many measures have been developed and tested in the 

context of IS investments in general [18l System quality and information quality 

contributes to the ne benefits of the JS investment for example the impact of a mobile 

application design crumot be fully understood without the evaluation on the usability of the 

mobile application. According to [ 18], It is impossible to determine net benefits without first 

defining context or frame of reference. 

34 



2.5 Rationale of the Model 

There are several reasons why the DeLone and McLean model is chosen as a grounding 

theory to ,b>uide this research. The DeLone and McLean model is the most popular model in 

IS literature which measures infonnation system success Petter and McLean [31]. In addition 

Delone and McLean 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 1ilodification of the DeLone and 

McLean IS success model in different contexts; Knowledge management systems by Wu and 

Wang [32], e-commerce by Mo liar and Licker [ 12], e-leaming systems by Lin [33] , e-HRM 

by Alshibly [34], mobile banking systems by Chung [35] , e-govemment systems by Wang 

& Liao [36]. 

The DeLone and McLean model is considered applicable to be used as a base model for the 

agriculture mobile infonnation systems success because of its comprehensive set of 

constmcts 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 modePs six dimensions. The prevalent use of agriculture mobile 

infonnation systems is also considered to have had an important influence on the mobile 

systems success. In 2003, DeLone and McLean [18] revised their 01iginal IS success model 

and gave an open call to validate this model in different contexts. For these reasons, the 

updated Delone and Mclean lS success 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 infonnation 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 & McLean model has 

been adapted to suit different contexts for the measurement of IS success; Knowledge 

management systems by Wu and Wang [32], e-conunerce by Molla and Licker [12], e­

leaming systems by Lin [33] , e-HRM by Alshibly [34], mobile banking systems by Chung 

[35] 
1 

c-govemment 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, infonnation quality, 

perceived KMS benefits, user satisfaction and system use) were used as dependent variables 
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in evaluating KMS success and their inte1Telationships were empirically measured tln·ough a 

two phased approach using structural equation modelling for hypothesis testing between the 

constructs. Firstly the measurement model was estimated using CF A to test the ovcra11 fit of 

the model and to justify factor structure and assess the reliability of and validity of factors 

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. 

Infonnation quality and user satisfaction also proved to have a strong positive con-elation. 

Net Benefits and user satisfaction also reflected a positive con-elation whereas the measure 

between use and Net benefits reflected no significant relationship. 

Wang and Liao [36] assessed e-govcrnment 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-goverrunei1t systems in Taiwan. In their results, five 

hypotheses were supported except for the link between system quality and use. Alshibly 

2014 evaluated E-HRM success and validated their study with the DeLone and McLean IS 

success model. In their survey, data was collected from 104 human resources managers m1d

HR emp1oyees from the Jordanian governmental ministry. The data was m1alysed using 

structural 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 IS Success Factors 

The updated DeLone and McLean IS success model includes arrows to demonstrate the 

propose relationships 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 should be investigated within vmious contexts. A system of high quality is 

associated with more use of the system which eventually will lead to mote user satisfaction 

leading to positive net benefits. As a result all the proposed associations would all be 

positive. On the Contrary, a system oflow or poor quality would be associated with less use 

leading to a lot of dissatisfaction to the users of the system leading to negative benefits. The 

proposed associations would ail be negative. 

2.8 DcLone and McLean Model Validation and Adoption 

The main purpose of this resem·ch study is to apply and test the updated D&M model of IS 

success in the context of agriculture mobile infonnation 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 mAgd mobile application. The collective 

findings from previous research [13], [18], [38] suggested that systems success or its 

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 sense. The nature of these causal 

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

De Lone and McLean [ 18] suggested that research must be done to further examine how the 

updated JS success factors can be applied in different contexts and advised researchers to 

further test and validate the updated model. Fanncrs use of the mobile application features 

makes the mobile fanning Application an IS phenomenon that lends itself to the updated 

DeLone and McLean IS success model. Delone 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 

mu1tidimensional model. Infonnation quality focuses on the quality of the mobile fanning 

App output and its usefulness for the fanner. Infonnation quality has been proven to be a 

clitical IS 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 

construct. Therefore it is necessary to study the intcn-elationships between the constrncts and 

to be validated before it could serve as a basis for the selection of approp1iate IS success 

measure. DeLone and McLean fmiher suggested that studying the interactions among the 

components or attributes of the model provides a clearer picture on what constitutes 

infonnation system success. The study therefore attempts to test and validate the 

applicability of the D&M IS success model in the context of agriculture mobile infonnation 

systems in Botswana. The hypothesized relationships between mobile farming IS success 

variables are based on the theoretical and empilical IS success model [18]. 

Infonnation quality focuses on the quality of the output produced by the mAgri m9bile App 

and its usefulness to the fmmer [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 mAgii mobile App [11], [14], [18]. User satisfaction is the affective attitude of the 

fanner towards the mAf,iri mobile App [29]. Use as a behavior refers to the actual use of the 

mAgri mobile App by the farmers whereas in intention to use is an attitude states whether 

farmers intend to use the mAgri mobile App [29]. Net Benefits focuses on the benefits of the 

mAgri mobile App to the farmer and the overall fann management processes [18]. The 

following hypotheses are constructed: 

Hl: Infom1ation quality will positively affect the use of the agriculture mobile infonnation 

system. 

H2: Infonnation quality will positively affect the user satisfaction of the agriculture mobile 

information system. 

1-13: 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 

infonnation system. 

H5: Service quality will positively affect the use of the agriculture mobile infonnation 

system. 

H6: Service quality will positively affect the user satisfaction of the agriculture mobile 

information system. 

H7: Use will positively affect the user satisfaction of the agriculture mobile infonnation 

system. 

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

infonnation system. 

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

system 

Figure 4 below shows the theoretical model illustrating the hypothesized interrelationships 

among the attributes of the updated DcLone and McLean IS success model. 
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Chapter 3 

3.0 Methodology 

3.1 Research Paradigm 

The paradigm for this research is positivism which deals with testing theory in an attempt to 

increase the predictive understanding of a phenomenon. Positivist research involves 

f01mulating propositions that po1tray the subject matter in tenns of quantifiable measures of 

dependent and independent vmiables and the relationships among them. Theory and 

observations have a dependence on each other however authentic theories should be 

validated through observation. In 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 infonnation system. The D&M success model was used 

as an instrument to test the success of the agiiculture mobile application. According to 

Hussey and Hussey[ 40], if a research follows the positivism paradigm, the quantitative 

research methodology is the approp1iate 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 

relationships between constructs in the IS success context leading to the validation of the 

research model used. The study uses the deductive research approach that typically begins 

with a logical 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. TI1erefore, it is 

believed 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 longitudinal study. 
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3.3 Research Methods 

The pillpose of this section is to describe the research methods that were applied to address 

the four research objectives and consequ_ently the research hypotheses tl1at were tested. The 

study adopts the explanatory research method in an attempt to generate knowledge with the 

help of quantitative research methods 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 and to perform 

hyPOtheses tests to explain the relationship between the six success constructs adopted from 

the DeLone and McLean model [ 19]. 

The first objective was to identify the factors that influence the success of agricultural 

mobile infonnation 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 infonnation 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 quantitative 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 nfoe sub questions and the sub questions were used to generate the 

nine hypotheses for foe study. The validated 1S success instrument [39] was used to estimate 

the validity and reliability oftl1e factors and the relationships between the factors influencing 

the success of agriculture mobile infonnation 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 fonns to suit the agriculture 

mobile information system context. The survey was then and sent out to subsistence and 

commercial fanners in Botswana who have experience with the mAgri App through a web 

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

3.4 Research Design 

The study adopts positivist research design that is meant for theory testing. Positivist designs 

seek generalized patterns 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; 

infonnation 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 

Infonnation Quality Infonnation quality refers to the desirable Multi-

characteristics of the infonna1ion produced by dimensional 

the infonnation system[ 18) 

System Quality System quality refers to the desirable Multi-

characteristics of an infonnation system. [ I I] dimensional 

Service Quality Service Quality refers to the overall intemal or Multi-

external support that the IT department or dimensional 

service provider offers to the system users [19] 

[ 11] 
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Usc/lntcntion to Use use is the effort that will be consumed lo use Multi· Use is a behaviour 

the [S and present frequency of use, number of dimensional 

the best way to 
Intention to use 

use, use versus non-use as 

assess IS use [15] is an attitude 

[18] 

User Satisfaction User satisfaction measures the user's opinions Multi-

of the infonnation system and covers the entire dimensional 

customer experience cycle from information 

retrieval through purchase, receipi and service 

[18] 

Net Benefits Net Benefits capture the balance of positive or Multi- Benefits to '" individual. mt

negative impacts of the infom1ation system on dimensional the suppliers, employees, 

the customers, suppliers, employees, organizations,1narkcts,industrics 

organizations, markets, industries, economies , economics and societies 

and even societies 
[13],[18] 

3.5.2 Operationalization of Constructs 

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

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

were adapted from previous measures in p1ior 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 agriculture mobile IS context. 

Table 2: Operationalization of Constructs 

Construct/Factor Indicator Ouestion Reference 

lnfonnation 
Quality ]QI The mobile App provides the exact infonnation I need Alshlbly 2014 

The mobile App provides infomrntion l need at the right 
IQ2 time 

The mobile App provides information that is relevant lo my 
IQ3 form 

]Q4 The mobile App provides sufficient infonnation 

T11e mobile App provides information that is easy lo 
IQ5 understand 

[Q6 111e mobile App provides u J to date information 

11ic mobile App helps rne to improve my perfonmmcc at 
Net Bcnelits NBJ the fann Alshibly 2014 
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NB2 The mobile App helps me to save on fann costs 

NBJ The mobile App helps me to achieve my farm goals 

NB4 Using the mobile App improves the assessment of my fam; 

NBS Using the mobile App increases my farm productivity 

Overall, using the mobile App enhances perfonnance 
NB6 mana<>emcnt at my farm 

System Quality SQJ TI1c mobile App is ca�y to use A!shibly 2014 

SQ2 The mobile App is user-friendly 

SQJ The mobile App provides high speed infonnation access 

SQ4 The mobile Anry nrbviclcs interactive features 

Service Quality SVQI I receive support for the mobile App when needed Alshibly 2014 

SVQ2 The mobile App provides c1Tm· frL-c records 
The mobile App tells me when exactly the services will be 

SVQ3 performed 

My information is safe while interacting with the mobile 
SVQ4 App 

SVQ5 The mobile Apo gives me individual attention 

Use UJ The frequency of use for the mobile App is high A!shibly 2014 

U2 l depend upon the mobile App 

l am able (o complete a task using the mobile App even if 
UJ there was no one around to tell me what to do 

04 I have the nccessaiy knowledge lo use the mobile Ann 

User Satisfaction USJ [ have a positive attitude towards the mobile App functions Alshibly 2014 

US2 The perceived utility of the mobile App is high 

USJ The mobile App has mcl my expectation.� 

US4 My exncricncc on usins? the mobile Ann is satisfying 

System quality constrnct was measured by adopting the fourRitem 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 infonnation quality, system quality, service quality. The 

construct was measured using a four item scale from[39]. Mobile fanning perceived benefits 
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covers the impacts of the end user related achievements from using tlie mobile App. TI1is 

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) agree to strongly disagree 

(5) were used for aJI questions.

3.6 Population & Area of the Study 

This Shtdy was conducted In Botswana. The questionnaire was distributed purposively to 

both subsistence and commercial fanners across Botswana who had expe1ience in using the 

mAgri mobile App. The farmers were randomly picked fom1 the mAgri app users were 

randomly chosen from the mAgri Facebook page to respond the online survey. A total 

number of 150 fa1mers were invited to be participants of the survey. The sample size sub­

section ahead explains how the total number of 150 pruticipants was reached. The area of 

study for this research was in the Botswana International University of Science and 

Technology where the data analysis was carried out.A summary of the demographics of the 

farmers is provided in chapter 4 and the complete responses for each fanncr is attached in 

AppendixX. 

3.7 Data Collection 

The data for the study was collected using 5 point likert scale questionnaire ranging from 

strongly (1) agree to strongly disa&>ree (5) which was adopted from a prior validated study on 

measming IS success using the DeLonc and McLean updated model [39]. The unit of 

analysis of this study was at the individual level which is the fam1er in this case, the user of 

the infonnation system. The mAgri mobile app was chosen by the researcher's ability to 

obtain co11tacts of individuals using the agricultural mobile App. Thes� individuals could be 

described as "key informants" in the selected mobile app The rnAgri 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 fanning and those who arc practicing horticulture and 

ru1imal husbandry. The results are tl1erefore 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 fam1ers biography can be seen 

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

3. 7.1 Pilot Testing

Before distributing the questionnaire to the fanners, the instrument was pilot tested by three 

IS experts to ensure that the wording was understandable and that its leilgth 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 fonn 

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 fanning 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. 

•< •• ., •' 30000 

' • •  '··� '1 • •  � • 95 

1• _.,, ,1•• •t t1 •J S 

SAJ11ple Size 

150 

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 easier to code and analyse the data. The questionnaire 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 included demographic questions such as age, gender and industry. 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 categories of six constructs adopted from the 

DeLone and McLe_an model as measures of IS success. The five-point likert scales ranged 

from strongly agree to strongly disa1:,,ree. The final instrument was administered over a four­

week period to the users of the mobile Application. The Questionnaire is attached 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 Technique 

Quantitative analysis and Desc1iptive statistics were used as methods for analyzing data. The 

data collected was coded onto the spreadsheet and subsequently analyzed using partial least 

squares stJ.ucturaI equation modeling techniques using the Smati MPLS version 2.0.rn3 

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 to identify the agriculture mobile infonnation 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 questions were distributed to 

farmers. Consequently the responses from the farmers were analysed and the results from the 

data analysis are presented in chapter 4. 

The second objective was to test the validity and reliability of the IS success factors. The 

purpose for validating ru1 instTwnent after the development process is to reduce errors in the 

measurement process. The data collected was coded onto the spreadsheet ru1d the smart PLS 

program was used to test the validity and reliability of the variables by estimating the 

measurement model comp1ising of Confomatory Factor Analysis (CF A) and Fornell Lacker 

latent variable correlation matrix. 

47 



The measurement model is composed of the conceptual factors of interest and measures 

underlying each construct. The measurement model included the estimation of internal 

consistency and reliability of individual items. Secondly the measurement model included 

the convergent and discriminant 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 reliability 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 

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. The 

measurement model demonstrated inadequate discriminant validity on the matiix between 

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

The third objective was to measure the relationships between the factors of the DeLone and 

McLean model. The structural model was used to test hypothesis. According to Geffen et al.

[ 45] desc1ibes a structural model as a set of one or more dependence relationships linking

model constructs. A structural model provides infonnation on how well the theoretical model

predicts the hypothesized 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 (13), R2, T-statistics, variance inflation

factor (VIF), f and Q2.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 obtained 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. Paiticipants were made aware that their pmticipation in the survey is voluntaiy and 

that they have the freedom to withdraw from the survey at any time. The participants were 

also made aware that they will remain ham1less 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 to 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, pmiicipants 

were never asked for names neither were they requested to provide their personal 

information during the course of the survey. The research process followed the approved 

research protocoJ where in this case the university had to pennit the researcher to carry out 

the research and to request the participants, in this case, the fanners and the rnAgri 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 Analysis and Results 

The results from the analysis that was applied to the data collected from the fanners are 

presented in this section and discussed in ch apter 5. The type of data collected is quantitative 

(nmile1icaJ) data in ordinal fonn. Therefore the data ana1ysis is based on quantitative 

methods and the results (output) from the analysis process are generated using the Smart 

MPLS software, The average scores of items is applied to the 11ume1ical data set for each 

variable or factor predicted as discussed earlier. According to Piguet and Pera ya [ 46], 

averaging of the items enhances the flexibility of the scale without affecting the statistical 

properties of the scores. The results fot the demographic athibutes are first presented in 

Table 3, followed by t11e results of measurement model and lastly the results of the stmctural 

model wl1ich was used to test the hypot11eses between the underlying constructs and the 

effect size. 

4.1 Background Information of the Sample 

This section provides backt,)found infOnnation for tl1e questionnaire survey. 

4.1.1 Response Rate 

In order to validate the research model, data were collected by means of an online 

questionnaire. In total 150 questionnaire were sent out and only 140 useful responses were 

coJlected. The response rate was at 93 .3 %. Response rate is t11e percentage of people who 

respond to a survey instrument. The 93.3% response rate means that most people completed 

the survey and it was meaningful and found to be useful by tlJe respondents. According to 

Saunders et al. [37], 30% is a reasonable response rate when a questionnaire is distributed 

through the organizations intranet. The response rate of the online survey was increased by 

making a push survey whereby the respondents were provided with a survey URL attached 

in an email sent directly to them. The response rate for the survey was calculated using the 

following fonnula; 

Equation l: Response rate calculation 

Response Rate ""' responses to the survey *100

# of people you dent the survey total 

=140*100 
l5D 

=933% 
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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 rnAgri 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 fanners 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 fanners. 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 45.2% 

Computer Skms 
Beginner 16 11.9% 

Intennedfate 49 36.6% 

Advanced 69 51.5% 

Educational Level 
Primary 8 6% 

Secondary 20 14.9% 

Tertiary 106 79.1% 

Type of Farmer 

Commercial 74 55.2% 

Subsistence 61 45.5% 

Ownership of mobile 
Phone 

Yes 135 JOO% 
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4.2 Evaluation of the mAgri Mobile App 

The mAgii mobile app was evaluated by the fmmers to assess if it suits the cliteria for a 

successful infomrntion system. The mAgri mobile App was assessed based on the responses 

of the fa1mers using the theoretical gi·ounding of the updated DeLone and Mclean model 

constructs. The mobile app was assessed using system quality, infonnation quality, service 

quality, use, user satisfaction and net benefits. The DeLone and McLean six IS success 

factors were identified (1) through literatme as factors influencing the_ success of an 

infonnation 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 McLean model was evaluated and validated using Partial Least Squares 

Structural Equation Modeling (PLS-SEM) using Smart MPLS version 2.0.1113 software. 

SEM is a multivariate technique which estimates the stren!,rt:h of the relationship between the 

dependent and independent vrn.iables. The term Stmctural Equation Mocleling 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 statisticalJy to 

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

4.3.1 The Inner Model (Conceptual Framework) 

TI1e Inner model presents the path coefficients connecting the latent variables. The inner 

model involves the cycle between path coefficients, total and direct effect coefficient [47]. 

The inner model is presented in 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 

tenns of the behavior they represent. These variables cannot be measured directly. The latent 

variables for this study are lnfonnation 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, infonnation 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.SObserved 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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Table 4: Latent and Observed Variables 

DEPENDENT/INDEPENDENT 

LA TENT VARIABLES OBSER\'ED VARIABLES 

lnlbrmation Quality IQI 
lndcpct1d�':tll 

IQ2 

1Q3 

IQ4 

lQ5 

JQ6 

Ncl Benefits NB! 

NB2 
Dependent 

NB3 

NB4 

NBS 

NB6 

Sys1cm Quality SQI 
Independent 

SQ2 

SQ3 

SQ4 

ScrviceQualily SVQJ 
!ndcpcndcht

SVQ2 

SVQ3 

SVQ4 

SVQS 

Use Ul 
Dependent 

U2 

U3 

U4 

User Satisfaction US! 

US2 
Dependent 

US3 

US4 
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4.3.6The Outer Model 

The outer model displays the weights assigned to the paths from the latent vmiables to the 

indicators [ 47]. h1 this model for example outer model is defined by the relationship between 

infonnation quality and its observed variables or indicators (IQI, IQ2, IQ3, IQ4, IQ5 and 

JQ6). 

4.4 The Factor Analytic Model 

The Factor analytic model deals with Confimiatory Factor Analysis which is a method used 

to estimate the measurement model which is used to test for its validity and reliability. 

4.4.1 Confirmatory Factor Analysis 

Confinnatory Factor Analysis (CFA) is used for postulating relations between the observed 

measures and their underlying factors (latent variables) based on knowledge of theory or 

empi1ical research and then the hypothesized structure is tested statistically. CFA model 

focuses on the link between factors and their measured vmiables within SEM and represents 

the measurement model. It only validates the model but does not explain the relationships 

between the underlying factors. CF A ex])lains the extent to which the observed measures 

represent the latent vmiables to which they represent by perfonning validity and reliability 

tests. Consequently, CFA confinns the hypothesized factor structure and is used as a 

procedure for validating the measurement model and to test for its validity m1d reliability. 

4.4.2 The Measurement Model 

The measurement model was used to test the validity m1d reliability of the model. The 

measurement model comp1ises 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 m1d discrhninm1t validity of the 

measures associated with the individual constructs. Smart 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 1s [48], any research based on measurement must be concerned with 

accuracy or reliability to measure the strengths of the collective items towards a 

phenomena under investigation. 
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4.4.3 Validation of the Measurement Model 

A Confinnatory factor analysis was conducted using Smart MPLS, The validity mid 

reliability checks were carried 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 measmement item correlates strongly with its 

assumed theoretical construct. According_ to Hair et al. [44], factor loadings, indicator 

reliability
1 
average variance are statistical measures used to estimate convergent validity. 

4.4.5Factor Loadings 

The ideal level for stm1dardized loadings for refle_ctive indicators is 0. 70 but a loading value 

of 0.60 is considered acceptable [ 49]. AH 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 instrument for measuring infonnation system success in the context of 

agriculture mobile infonnation 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 S : Outer Model Loadings and Significance 

lQ NB SQ SVQ u us 

IQ1 
0.884 

IQ2 
0737 

IQ3 
0143 

IQ4 
0 '3! 

IQS 
0753 

IQ6 
0.751 

NB1 
0.913 

H62 0.711 
NB3 0.819
NB4 

',1/ 

HB5 
o.860

N66 
u ... 1� 

SQ1 0.916 
SQ2 .«; !; 

SQ3 0.872 

SQ,4 O.S72

SVQ1 0.875
SVQ2 0.673 
SVQ3 0.813 
SVQ.C 0.7Qt 
SVQS 0.840 
U'I 0.815 
U2 

0.810

U3 
0.830 

u.c 0.732 
USf ��· 

US2 0.819 

US3 
o.aoa

US4 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 et al. [ 44] , loadings greater than o. 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/ 

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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net benefits have indicator loadings that vary between 0.40 and 0. 70 which are all considered 

acceptable and significant. 

Table 6: Indicator Reliability (loadings squared) 

Indicator 
Indicators Loadings 

Factors Reliability 

IQ! 0.884 0.781 

Information Quality IQ2 0.737 0.543 

IQ3 0.843 0.710 

IQ4 0.733 0.538 

IQS 0.753 0.567 

IQ6 0.751 0.564 

NB! 0.913 0.834 

Net Benefits NB2 0.781 0.610 

NB3 0.819 0.671 

NB4 0.797 0.635 

NBS 0.860 0.740 

NB6 0.816 0.666 

SQ! 0.916 0.839 

System Quality SQ2 0.895 0.802 

SQ3 0.872 0.760 

SQ4 0.872 0.760 

SVQI 0.875 0.766 

Service Quality SVQ2 0.673 0.453 

SVQ3 0.813 0.660 

SVQ4 0.709 0.503 

SVQ5 0.840 0.706 

UI 0.885 0.783 

Use U2 0.810 0.657 

U3 0.830 0.689 

U4 0.732 0.536 

US! 0.883 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. 7 A veragc Variance (A VE) 

According to Hair et al. [51], an AVE value of0.50 and higher indicates a sufficient 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 

0.50, hence indicating a high convergent validity for the constructs which proves that all the 

identified constructs are applicable in assessing agriculture mobile infom1ation system 

success. 

Table 7: Average Variance 

Fae/ors Indicators Average Variance 

IQ! 

lnformntion Quality !Q2 

1Q3 
0.6!7 

IQ4 

IQ5 

IQ6 

NBI 

Net Benefits NB2 

NB3 
0.693 

NB4 

NB5 

NB6 

SQ! 

System Q11nlity :;02 
0.79 

SQl 

SQ4 

S-VQl 

Service Quality SVQ2 

SVQ3 0.618 

SVQ4 

SVQ5 

U! 

Use U2 
0.666 

U3 

U4 

US! 

User Satisfaction US2 
0.694 

US3 

US4 
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4.4.81nternal Consistency 

Composite reliability and Cronbach's alpha were used to assess ithe internal consistency of 

the agriculture mobile infonnation 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 

measures 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 internal 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 

IQ 0.906 

NB 0.931 

SQ 0.938 

SYQ 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 internal consistency. 
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Cronbach•s Alpha 

0.05 

0.0 

0.85 

0.8 

0.76 

0.7 

o.ocs 

i
M 
0.65 

0.6 

0.40 

o ... 

0.35 

0-3 

0.26 

0.2 

O.lCS 

0.1 

0.06 

10 NB so $VO u us 

Figure 7: Cronbach's Alpha 

4.S.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 detennine discriminant validity. The square root of the A VE for each 

latent variable should be greater than the correlations among the latent variables. The A VE is 

written in bold along the diagonal of the table. The latent variable I Q's A VE 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 IQ. 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: Fornell Larker Criterion 

IQ NB SQ SVQ u us 

IQ 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 

4.6Hypotbesis 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 infonnation on how well the theoretical model predicts the 

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

each path (13), (2) R 2 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 ofU 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 IQ 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 IQ 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. 
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C 

Path Coefficients 

Figure 8: Coefficient of each path 

4.6.3 Target Endogenous Variable Variance (R-Square) 

R2 is an indicator of the overall predictive strength of the model. Hair et al. [ 44) explains R2

results as a representation of the amount of variance in the construct in question. That is R2

attempts to measure the variance of the dependent variable relative to its total variance. 

Table 3 presents results of the coefficient of determination (R2) values which reflect 

variations on the dependent variables. The coefficient of detennination 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 R2 value of 0.591 which moderately explain 59.1 % of 

the variance on Use. Use explains R2 value of 0.756 which reflects 75.6% of the variance on 

User Satisfaction. Table 10 below presents results of the R2 values which reflect variations 

on the dependent variables. 

Table IO : 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 IQ and 

U is insignificant at t-statistic value of 0.J 77 which is less than the recommended threshold 

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 reco1mnended threshold. All other paths in

the model are statistically significant. 

Table 11 ; T-statistics ofpath coefficients (Inner Model) 

· · ·:_ T- StatiStics- .

0.177 

0.017 

1.340 

1.966 

4.540 

2.543 

3.338 

3.888 

7.132 

4.6.6 Outer Model T-Statistics of Path Coefficients 

The path coefficient of the outer model is investigated by caITying 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. 

64 



IQ NB SQ SVQ u us 

IQ1 <- IQ 49.249 

IQ2 <- IQ 13.940 

IQ3 <- IQ 32.136 

IQ4 <- IQ 14.118 

IQ5 <- IQ 11.151 

IQ6 <- IQ 13.098 

NB1 <- NB 52.111 

NB2 <- NB 15.864 

NB3 <- NB 21.908 

NB4 <- NB 17.110 

NBS<-NB 31.355 

NB6 <- NB 16.115 

SQ1 <-SQ 59.925 

SQ2 <-SQ 38.597 

SQ3 <-SQ 34.376 

SQ4 <- SQ 36.207 

SVQ1 <-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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Table 12 below shows the summation of the results for the hypothesized paths in the 

structural model. 

Table 12 : Hypotheses Results 

Hypothesis Statement Result 

HI: lnfonnation quality will positively Not Supported 

affect user satisfaction of the 

Agriculture mobile information 
0.002 

system. 

H2: System quality will positively affect Supported 

user satisfaction of the Agriculture 

mobile infonnation system. 
0.226 

H3: Service quality will positively affect Supported 

user satisfaction of the Agriculture 

mobile information system. 
0.271 

H4: lnfonnation quality will positively Not Supported 

affect the use of the Agriculture mobile 

information system. 
0.033 

1-15: System quality will positively affect Supported 

use of the Agriculture mobile 
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information system. 0.225 

H6: Service quality will positively affect Supported 

the use of the Agriculture mobile 

information system. 
0.562 

H7: Use will positively affect the user Supported 

satisfaction of the Agriculture mobile 

infonnation systCm, 
0.464 

H8: Use will positively affect the perceived Supported 

nel benefit of the Agriculture mobile 

information system 
0.316 

H9: User satisfaction will positively affect Supported 

perceived net benefit of the agriculture 

mobile infonnution sy�tem 
0.637 

4.8 Indirect and Total Effects 

Cause effect relationships invoke the concept of mediation which is a process whereby some 

variables exert influences on other variables through mediator variables. ln the Delone and 

Mclean success model Infonnation 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 effects 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 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. 

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 Oil US (0.016) indicates a small effect. The 

indirect effect of SQ on NB (0.282) and SQ Oil 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 ofU 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 

u 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 ofIQ 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-collineaiity is a 

phenomenon in which two or more variables are highly correlated. An indicator can be 

considered irrelevant in the fonnative index if it does not significantly impact the fonnative 

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 detennine 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 

I/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 

IQ NB SQ SVQ u us 

IQ 5.471 5.474 

NB 

SQ 3.707 3.832 

SVQ 2.994 3.767 

u 2.997 2.448 

us 2.997 

4.9.3 Outer VIF 

Outer VIF'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 

IQl 3.287 

IQ2 2.077 

IQ3 2.908 

IQ4 1.859 

IQS 1.976 

IQ6 1.867 

NB1 4.172 

NB2 2.123 

NB3 3.290 

NB4 2.397 

NBS 3.746 

NB6 2.394 

SQl 3.492 

SQ2 3.400 

SQ3 2.741 

SQ4 2.948 

SVQl 2.717 

SVQ2 1.513 

SVQ3 2.158 

SVQ4 1.547 
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2.197 

C/1\:••------ 2.999 

l.949

2.341 

1.495 

2.540 

2.017 

1.946 

.-- -us4)-., .. - J.967

4.9.4 Effect Size (f2) 

Effect size is the impact a particular exogenous latent variable has on an endogenous latent 

variable. According to Henseler [56J, effect size(:f) is calculated as the increase in R-square 

relative to the proportion of variance of the endogenous latent vmiable that remains 

unexplained. f- values of 0.02, 0. 1 5 and 0.35 depicts small, medium and large effects 

respectively [57][58] . Sawilowsky [59], expanded magnitudes of effect size by adding 

0.01, l .20 and 2 .0 which signify very small, very large and huge effect sizes. Table l 7 below 

shows the results of the effect sizes explained by the exogenous latent variables on the 

endogenous latent variables. 

Table 17: Effect Size Results 

Exogenous Endo_genous 
t' 

Effect 

variable variable Size 

Information Quality Use 0_001 none 

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 

Infonnation Quality has no eftect on use (f =0.001) and on user satisfaction (f- =O).TI1e 

effect size of system quality is small for both use (-f =0.034) and user satisfaction (f 

===0.054).The effect size for service quality of use is medium (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 (f =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 (Q2
) 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). Q2 uses the 

blindfolding procedure to evaluate the predictive validity of a large model using PLS. The 

effect values for Q2 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. Q2 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 Q2 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 Q2 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 

Q
2 

IQ 

NB 0.549 

SQ 

SVQ 

u 0.371 

us 0.496 
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Chapter 5 

5.0 Discussion 

This section provides a summary 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 infonnation systems 

has remained un-explored. However literature explained that careful evaluation of existing 

mobile infomrntion system is critical in explaining and reporting the effective 

implementation and use of these ag,iculture mobile infomrntion systems. This objective was 

achieved by investigating the IS success factors by doing a thorough review of literature. 

After careful evaluation of IS success models, the updated 2003 DeLonc and Mclean IS 

success model was adopted and validated to investigate jts suitability and applicability in the 

context of agriculture mobile infonnation systems. The six IS factors were adapted as IS 

success criteria for evaluating the mAgri mobile App in pmticular are; infonnation quality, 

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 

McLem1 IS success model in their relevant areas of study. The results of this study are 

consistent with the results 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 Infonnation 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 JS success factors in the context of Agriculture 

mobile information system? 

The second objective was to test the validity and reliability of the IS success factors in the 

context of agriculture mobile info1mation 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 

Fornell Lacker discriminant validity using Smart MPLS statistical software. CFA explains 

the extent to which the observed measures represent the latent variables and confinns the 

hypothesized factor structure. Discriminant validity explains that a construct is different 

73 



from its neighboring construct to avoid issues of redundancy. The discussion of the results is 

explained for each underlying constrnct below. 

5.0.2.1 Information Quality 

The factor loadings for the latent variable infom1ation quality and its observed variables IQl 

to IQ6 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 [44]. This implies that the observed variables IQl to IQ6 

are valid and reliable indicators to be included in the eva1uation criteria for the exogenous 

latent variable "infonnation quality" in assessing agriculture mobile infonnation 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 infonnation quality 

in the context of the agriculture mobile infonnation 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 IQ6) 

1;1nd their exogenous latent variable "information quality". This also implies that the 

indicators (IQl to IQ6) measure what they are supposed to measLu·e in the corresponding 

construct information quality. The A VE PLS result for the infonnation quality 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 ofits indicators' variance. The 

average variance extracted is significant meaning that the infom1ation quality construct is a 

valid measure for assessing agiiculture mobile infonnation system success. 

The internal consistency of the construct infonnation quality was assessed using composite 

reliability and cronbach's alpha. Internal consistency simply measures how reliable a 

variable is. The composite reliabiJity result for the latent variable infonnation 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 cronbach'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 constrnct differs from its neighboring 

constructs. 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 root 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 infonnation 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 infonnation delivered by the agriculture mobile infmmation 

system can be measured or assessed using IQl to IQ2. 

S.0.2.2 System Quality

The factor loadings for the latent variable System quality and its observed variables SQ I to 

SQ4 were assessed for convergent validity in the outer model. All the loadings for the 

observed variables of the latent va1iable 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 infomiation systems. lt 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 mobile information 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 variance 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 

(SQl to SQ4) measure what they are supposed to measure in the conesponding 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 vaiiable 

system quality explains more than half of .its indicators' variance. The average variance 

extracted is significant meaning that the system quality constn1ct is a valid measure for 

assessing agriculture mobile infonnation system success. 

The internal consistency of the construct system 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 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 consistent with the cronbach's alpha score. These results imply that the observed 

variables for system quality are highly consistent m1d reliable since they produce similar 

scores using different tests. Fornell and Larker criterion was used to detennine 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 0.889. The square root value in the SQ column and row 

is the Im·gest hence implying that the construct is different from other constructs hence there 

is no redundm1cy in the measurement factors for evaluating agriculture mobile infonnation 

system success. 

The results reveal that the quality of the agriculture mobile information system is 

significantly associated with the indicators; SQI to SQ4.These results imply that the quality 

of the system is directly influenced by these factors as a result, system quality and its 

underlying indicators are valid and reliable agriculture mobile IS evaluation factors The 

quality of tl1e system in very crucial during the implantation phase as a result agriculture 

mobile App developers should take into con·sideration that the indicators are atleast met as a 

milestone towards developing a high quality agriculture mobile .infonnation system. 

5.0.2.3 Service Quality 

The factor loadings for tl1e latent variable service quality m1d its observed variables SVQ I to 

SVQ5 were assessed for convergent validity in the outer model. The loadings for the 

observed variables SVQJ, SVQ3, SVQ4 and SVQS of tl1e latent vmiable service quality 

were greater than 0.70 which is a recommended threshold by Hair et 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 SVQl, SVQ2, SVQ3, SVQ4 and SVQ5 are 

valid and reliable indicators to be included in the evaluation criteria for the exogenous latent 

variable "service quality" in assessing agriculture mobile infonnation systems. It can be 

concluded that there is a relationship between the latent variable m1d its indicators and that 

these indicators accurately and consistently rneasm'e the concept of service quality. 

The PLS mrnlysis results for the assessment of the indicator reliability for the observed 

vmiable's item 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 (SVQ1 to 

SQV5) and their exogenous latent variable "service quality". This also implies tlmt the 
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indicators (SVQl to SQV5) measure what they are supposed to measure in the 

corresponding constrnct service quality. The A VE PLS result for the service quality variable 

is 0.618 which indicates a higher and sufficient degree of convergent validity. This implies 

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 infonnation system success. 

The internal consistency of the constrnct service quality was assessed usmg 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 exh·acted 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 results imply that the 

observed vruiables for system quality are highly consistent and reliable since they produce 

similar scores using different tests. Fornell and Larker criterion was used to detennine 

discriminant validity which explains the extent to which a construct differs from its 

neighboring constructs. Discriminru1t validity has not been established for the latent variable 

system quality with a square root value of0.786. The square root value in the SVQ column is 

the largest however in the row it is less than infonnation quality which possesses a square 

root of 0.816. The results imply that the co11struct 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 inf01mation 

system can be measured or assessed using SVQl to SVQ4 as valid ru1d 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 thru1 0.70 which is a recommended threshold 

by Hair el al. [44]. This implies that the observed variables Ul to U4 are valid and reliable 

indicators to be included in the evaluation crite1ia for the endogenous latent variable "use" in 
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assessing agriculture mobile infonnation 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 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 

more shared variance or a high c01Telation 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 A VE 

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 explains 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 infonnation system success. 

The internal consistency of the construct use 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 use is 0.888, showing an adequate internal 

consistency. The cronbach's value extracted fot information quality is 0.831 also showing 

an adequate internal consistency. The results of composite reliability test arc 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. Fornell and Larker criterion was used to detennine discriminant validity which 

explains the extent to which a construe,i differs from its neighboring constructs. The latent 

variable use was found to have established discriminant validity with a square root value of 

0.816. 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 measurement 

factors for evaluating agriculture mobile infom1ation system success. 

The results reveal that the fanner's use the agriculture mobile information system is 

significantly influenced by Ul to U4.111ese 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 fanners as it can bring long term benefits to their 

fam1ing and eventually transfonn the entire agriculture community.As a result mobile App 

developers should ensure that these attributes(Ul to U4) arenintegrated into thenagricu1ture 

mobile info1mation 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 vruiable user satisfaction and its observed variablcs US1 to 

US4 were assessed for convergent validity in the outer model. All the loadings for the 

observed vaiiables of the latent variable user satisfaction were greater than 0. 70 which is a 

recommended threshold by Hair et al. [44]. This implies that the observed variables USI to 

US4 are valid and reliable indicators to be included in the evaluation criteria for the 

endogenous latent variable "user satisfaction" in assessing ag1iculture mobile infonnation 

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 user 

satisfaction. 

The PLS mrnlysis 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 varim1ce or a high conelation 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 conesponding construct 

user satisfaction. The A VE PLS result for the user satisfaction variable is 0.694 which 

indicates a higher and sufficient degree of co11vergent validity. This implies that the latent 

variable user satisfaction explains more than half of its indicators' variance. The average 

vm·im1ce extracted is significant meaning that the user satisfaction constmct 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 cronbach'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 consistency. The cronbach's value extracted for user 

satisfaction is 0.853 also showing m1 adequate internal consistency. The results of composite 

reliability test are consistent with the Cronbach's alpha score. These results imply that the 

observed variables are highly consistent m1d reliable since they produce similar scores using 

different tests. Fornell m1d Larker criterion was used to detennine discriminant validity 

which explains the extent to which a constrnct 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 constructs 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 satisfaction is a valid and reliable factor in assessing the 

success of agriculture mobile infonnation systems. It is evident from the results that the 

indicators; USI to US4 are valid and reliable indicators for assessing the farmer's 

satisfaction from the use of the agriculture mobile infonnation system. If the fanners are 

satisfied with the agriculture inobile information system they have a reason to continue using 

the agriculture rnobileninfom1ation system. 

5.0.2.6 Net Benefits 

The factor loadings for the latent variable net benefits and its observed variables NB1 toNB6 

were assessed for convergent validity in the outer model. All the loadings for the observed 

variables of the latent variable information qua1ity were greater than 0. 70 which is a 

recommended threshold by Hair et al. [44]. This implies that the observed vmiables NBl to 

NB6 are valid m1d reliable indicators to be included in the evaluation Criteria for the 

endogenous latent variable "net benefits" in assessing agriculture mobile information 

systems. It cm1 be concluded that there is a relationship between the latent variable and its 

indicators and that these indicators accurately m1d 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 correlation between the the observed variables (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 A VE PLS result for the net benefits vaiiable is 0.693 which indicates a 

higher m1d sufficient degree of convergent validity. This implies that 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 for assessing agriculture 

mobile infonnation system success. 

The internal consistency of the construct net benefits was assessed usmg composite 

reliability and cronbach's alpha. Internal consistence simply measures how reliable a 

variable is. The composite reliability result for the latent variable net benefits is 0.931, 

shov-ring an adequate internal consistency. The cronhach' s value extracted for net benefits is 
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0.911 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 are highly consistent and reliable since they produce similar scores using different 

tests. Fornell and Larker criterion was used to detennine discriminaht validity which 

explains the extent to which a constrnct differs from its neighboring _constructs. Discriminant 

validity has not been established for the latent vaiiable net benefit with a square root value of 

0.832. The square root value in the NB row 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 tl1ere 

is no redundancy in the measurement factors for evaluating agriculture mobile infonnation 

system success. 

The results for 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 the observed latent variables and thcfr corresponding latent 

variables for convergent validity (factor loadings, A VE, 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 aimlysis demonstrated that discriminant validity was established. The 

results of this study arc also consistent with Alshibly's results [39] for the measurement 

model illustrating adequate convergent validity, adequate internal consistence and 

discriminai1t validity of the latent and observed vaiiables. 

The results reveal that the net benefits of the agriculture mobile infonnation system is 

significantly associated with the indicators; NBl to NB6. These results imply that tsystem 

quality and its underlying indicators are valid ai1d reliable IS success evaluation crite1ion in 

the context of agriculture mobile infonnation 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 infonnation 

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 

infom1ation system success based on the updated DeLone and McLean IS success model. 

The factors adopted from the updated D&M IS success model (infonnation quality, system 
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quality, service quality, use, user satisfaction and net benefits) were first assessed for validity 

and reliability using the measurement model then the relationships among the constructs 

were investigated using the stmctural model The study cmpi1ically 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 lnformation quality and User satisfaction 

The first hypothesis statement was "Information quality will positively affect user 

satisfaction of the Agriculture mobile information system". The relationship between 

infonnation quality and user satisfaction was tested in the context of agriculture mobile 

infonnation systems as suggested by DeLone and McLean [13][19]. The coefficient of the 

path IQ->US was estimated using the bootstrap technique using the smart MPLS software. 

The hypothesized path between information quality and user satisfaction is insignificant with 

a coefficient value of 0.002. The hypot11esized relationship between IQ and US is 

insignificant with a t-statistics value of 0.017 which is less than the recommended threshold. 

The indirect impact of IQ on US (0.016) indicates a small effect and the tota] effect value of 

lQ 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 infonnation quality on user satisfaction was O meaning that IQ has no 

effect on US. From these results it can be concluded that there is no relationship between 

infonnation quabty 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 co11inearity. The results for investigating the 

relationship between infonnation quality and user satisfaction are consistent with the survey 

results of Koo [35} who assessed mobile 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 infonnation quality and user satisfaction was insignificant. These results imply that 

the quality of the information produced by the agriculture mobile infom1ation system in this 

case the mAri mobile App. does not directly influence the farmer's satisfaction. 

5.0.3.2 System quality and User satisfaction 

The second hypothesis statement was "System quality will positively affect user satisfaction 

of the agriculture mobile information system''. The relationship between system quality and 
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user satisfaction was tested in the context of agriculture mobile infonnation systems as 

suggested by DeLone and McLean [ 13][19]. The coefficient of tl1e 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 

of 0.226. The hypothesized relationship between SQ and US is significant in the context of 

agriculture mobile infmmation 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 vaiiance 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 quality and user satisfaction results are consistent with the 

results of Wang and Liao [61], Koo[35] and Alshibly [39].The results imply that in the 

context of ag1iculture mobile information systems; farmers belief on system quality has a 

more dominant impact on the farmers satisfaction from the use oftlle mAgri mobile App. As 

a result mobile App developers should pay more attention on improving the quality of the 

agriculture mobile infonnation system as it will lead to the fam1ers satisfaction which will 

eventually lead to continued use of the mAgri mobile 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 infonnation system". The relationship between system quality and 

user satisfaction was tested in the context of agiiculture mobile infonnation systems as 

suggested by DeLone and McLean [13][19]. The coefficient 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 sigi1ificant with at-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 m1d User satisfaction 

(3.767) was lower than 5 showing no chm1ces of multicollinearity. The effect size of 

Infonnation quality on User satisfaction was f =0.08 showing a small effect. These results 

show that there is a relationship between infonnation 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 quality 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 a,b'Ticulture mobile 

infonnation systems. These results explain that if the mAgii mobile app offers high quality 

service to the fanners in terms of supporting the farmers where technical assistance may be 

needed, it will ultimately lead to fanners satisfaction from the use of the mAgri mobile app 

which will lead to continuesd use of the agriculture mobile inf01mation system. As a result, 

mobile App developers should pay more attention to assuring that there are efficient and 

effective support systems in place to assist fanners during their interaction with the mobile 

information system. 

5.0.3.4 Information quality and Use 

The fourth hypothesis statement was "Infonnation quality will positively affect the use of the 

Agriculture mobile info_nnation system". The relationship between system quality and user 

satisfaction was tested in the context of agriculture mobile infonnation systems as suggested 

by Delone and McLean (13][19]. The coefficient of the path IQ->U was estimated using the 

bootstrap technique using the smart MPLS software. The hypothesized path between 

infomiation quality and Use is insignificant with a coefficient value of 0.033. The 

hypothesized relationship between IQ and U is insignificant with at-statistics value of 0.177 

which is less than the recommended threshold. The total impact of IQ on U (0.033) indicates 

a small effect. The variance inflation factor of IQ and Use (5.471) is slightly higher than 5 

showing slight chances of multicollinearity. The effect size of Information quality on User 

satisfaction was :f=0.001 showing that there is no effect. These results show that there is no 

relationship between infmmation quality and use hence the hypothesis is not supported. The 

weak support of the hypothesis is influenced by high chances of multicolliearity between 

infonnation 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 between information quality and use. 

The results of this study are consistent with Koo's 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 infmmation system was insignificant. These results imply that 
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the quality of the infonnation produced by the agiiculture mobile infonnation system in the 

case them.Ari mobile App, does not directly influence the fam1er'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 infonnation system". The relationship between system quality and use 

was tested in the context of agriculture mobile infonnation systems as suggested by DeLone 

and McLean [13][19]. The coefficient oftl1e 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 medium effect. The 

variance inflation factor of SQ and U (3.707) was less than 5 showing no chances of 

multicollinearity. The effect size of lnfonnation quality on User satisfaction was small (f 

=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 contrary to the results found by 

Alshibly [39]. The results from the data analysis imply that the relationship between system 

quality m1d use is supported in the context of agriculture mobile information systems. These 

results explain that if the mAgii mobile app is of high quality to the farmers in terms of in 

terms of the overall system, it will lead to farmers continued use of the mAgt·i mobile app 

which will lead to continuesd use of the agriculture mobile infonnation 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 fanners 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 infonnation system". 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 SVQM>U was estimated using the bootstrap 

technique using the smart MPLS software. The hypothesized path between service quality 

m1d 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 ]ess 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 effect size of 

service quality on Use was f =0.258 showing medium effect. These results show that there is 

a relationship between service quality and use hence the hypothesis is supported. Similarly, 

Wang and Liao [61] and Alshibly [39] found strong support for the hypothesized relationship 

between service quality and use. These resufrs imply that the quality of the service produced 

by the agriculture mobile information system directly influence the farmer's use of the 

mobile App. The results from the data analysis imply that if the a!,rriculture mobile App 

offers good quality service to the fanners 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, mobile App developers should ensure 

that they offer high and quality services to the fanners as a strategy to attract more fanners 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 agiiculture mobile infonnation systems as suggested by DeLone 

and McLean [13][19]. The coefficient of the path U->US was estimated using the bootstrap 

technique using the smart MPLS sofuvare. 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 inflation 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 f 

=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 

mobile infom1ation systems. These results explain that if the fmmers continue to use the 

mA!,111 mobile App; farmers themselves will get the satisfaction from the use of mobile app 

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

The eighth hypothesis statement was "Use will positively affect the perceived net benefit of 

the Agriculture mobile infonnation system". l11e relationship between use and net benefits 

was tested in the context of agriculture mobile infonnation 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 si&rnificant 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 a 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 Infonnation quality on User satisfaction was f =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 information system positively affects 

net benefits of the system to the farmer. As a result 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 Infonnation quality,service quality and system quality 

which directly influence the use of the agriculture mobile infonnation system. 

5.0.3.9 User satisfaction and Net Benefits 

The ninth hypothesis statement was "User satisfaction will positively affect perceived net 

benefit 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 9 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 tlu·eshold. 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 th;m 5 showing no chances of multicollinearity. The effect size of 

US on NB was -f=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 bet\vcen user satisfaction and net 

benefits is supported in the context of agriculture mobile information systems. These results 

explain that if the fanners continue to use the mAgri mobile App; fanners themselves will 

get the satisfaction from the use of mobile app which will lead to fanners enjoying the 

benefits from the services offered by the agriculture mobile infonnation system. These 

benefits include fanners being equipped with the necessary skills and knowledge to improve 

their fanning practices. As a further recommendation_, mobile Application developers and 

practitioners should pay attention to several aspects of the mobile App such as; Infomiation 

quality, service quality and system quality to attract farmers to use the system which 

eventually will lead to fanners enjoying the benefits from the use of the agriculture mobile 

infonnation system. 
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Chapter 6 

6.0 Conclusion and Future 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 success of agriculture mobile infonnation systems in Botswana and 

consequently adapted the updated DeLone and McLean IS success model with the following 

factors; info1mation 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 agiiculture mobile information systems was assessed using partial least 

squares structural equation modeling. Data was collected from a sample of I 50 fam1crs who 

have art experience in the use of the mAt,>ri App. The results from the analysis on the data 

collected have proven that the six IS success factors (infonnation quality, system quality, 

service quality, use, user satisfaction and net benefits) are valid and reliable measures for 

evaluating the success of af,>riculture mobile info1mation systems. These results have 

demonstrated the applicability of the updated Delone and McLean IS success model in the 

context of mobile fmming in Botswana. 

Furthennore the nine hypotheses or the relationships between the six IS success factors were 

examined using the structural model. These relationships are part of the Delone and 

McLean JS 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 influence on user satisfaction, system quality has a 

positive influence on use, service quality bas a positive influence on use, use has a positive 

influence on user satisfaction and use has a positive influence on net benefits. However, the 

relationship between infonnation quality and user satisfaction was not supported. In addition, 

the relationship between infonnation 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 infonnation quality arc. Future studies could re-test these 

relationships and validate the relationships using the miginal lS success model(l3] or the 

updated JS success model [18]. 

The main contribution of this study is a valid and reliable evaluation tool for assessing 

agriculture mobile infonnation system success. The evaluation tool will help detennine 

success attributes or factors that can influence the effective functioning of these systems 
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leading to the successful use of the mAgii mobile App by the fanners in Botswana.The 

successful evaluation of at,11iculture mobile infonnation systems can lead to long term 

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

6.0.1 Research Implications 

This study provides an evaluation tool for agriculture mobile infonnation system companies 

to assess the success of their mobile Apps. TI1e success of agriculture mobile infonnation 

systems was investigated using six dimensibns: system quality, information quality, and 

service quality, use/perceived use, user satisfaction and net benefits. TI1ese companies can 

adopt the validated IS success evaluation tool to assess the success of their mobile apps. This 

study also helps developers of fanning apps to identify user requirements or attributes of the 

system for the successful implementation and use of the agriculture mobile infonnation 

system by the targeted users being the fanners. 

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 findings 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 from the context of Botswana agriculture commercial and 

subsitence fanners and mAgii mobile App in Botswana,as a result, the results from this 

study cannot be generalized to the entire a1;.rriculture sector across the world. 

6.0.3 Future Research 

The validity of the mobile fanning 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 tequires assessment using different methods in similar or 

different contexts. Researchers should note that the IS success factors are inte1Telated and no 

single dimension 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 infonnation 

systems. The results of this study showed that info1mation quality has no positive influence 

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

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

Appendix A: Questionnaire 

Age 

QUESTIONS 

Section 1 of 8 

QUESTIONNAIRE 

Dear Participant: 

V 

.... 

You are invite<f to participate ma research stvdy on mob le :arm ng applications (ap;:>s1 m Botswana The survey is 
developed for the implementation of my masters research thesis entitled· Assessing factors that Influence the success of 
Agrlcultl.l{al moblte information syste'Tis Mobile farming apps are designed for your smart phone (e g.,./:!.l!jt(� SamsJng. 
iPhone. Bia<:i<berry, etc l or table: {e.g .. IPad. Microsoft Surface. etc.} or any :>hone that lets ycu to Jse the App and le, you 
manage your farm on the go. In this study, we invl�e you to evaluate the quali!y of your farming app and to provide your 
perceptions towards the app and the i'l'tpacts it has on you and your fa·m You wlll oe asked to f,11 out a questionnaire and 
rt will take about 1 o minutes of your � • .,,e. Your partiC'!iation in this research .s completely voluntary. P!ease note that no 
idenufylng information will be co:lected. The results from this study will be presented as part of a Master's thes;s, In 
Journal art.des. andtor presen�ed at conferences and meetings. No identify1"lg nformation w'II be collected or released. If 
you wish to receive a copy of the resu'ts from this study. you may contact the researcher at 
e�nst11.,k.1?.!).U?..O.l!Llc!S!t�@:§.!.l:t�.Q).f1!<!.1.�!Y..�L<!£J�).1. Thanks for tak ng your time to participate 1n this srudy 

Pend'l�eni Phalaagae 
M.§.£ Information systems
College of lnformatio"I systems & Data Management
Bo:swana International Univers tv of Science & Technoloqy

25and berow 

26-3C 

31-35

36-A5

45 a'\d Above 
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BIOGRAPHY 

information about a.1 individual's demogra1:::hlc, experiential or attitudinal backgrounds 

Gender 

Male 

Female 

Computer Skills 

Beginner 

Intermediate 

Advanced 
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Educational Level 

Primary 

Secoridary- School 

Tertiary 

Type of Farmer 

Commercial 

Subsistance 

I have a mobile Phone 

yes 

no 

System Quality 

System quality was measvred Iii terms of ease·of-use. functfonatlty, re!iabiiit)'. flexibility, data qua I tty, poriabili'!y, 111tegratton. 
and importance 

The mobile App is easy to use. 

The mobile App is user-friendly 
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User Satisfaction 

Cwstomi::rs' opinions of the mobile App co'1ering ti.e entire custorrer experience cycle from !t'lformation retrieval throug'l 
system use 

I have a positive attitude towards the mobile App functions 

The perceived utility of the mobile App is high 

The mobile App l1as met my expectations 

My experience of using the mobile App is satisfying 
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Net Benefits 

As th,;a ''impacts· of !S beyond th€ irnrr;ediat1,- user :::uch as work group Jr,,,pacts. ;nter·organizat:onal 
and Industry i,,-.:pacts, consurr,e; impacts and sccieta1 impacts 

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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