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The purpose of the study was to investigate the adoption of Information and Communication Technologies (ICTs) for effective Foot and Mouth Disease (FMD) surveillance by the Livestock Health and Entomology Department of Ministry of Agriculture Animal Industry and Fisheries.
The study adopted a cross sectional design which was quantitative in nature. It involved descriptive and analytical research designs. The data was collected using questionnaires from 81 respondents off study population of 102 using simple random sampling. The data was tested for validity and reliability, analyzed using SPSS and results presented based on the study objectives.
Results revealed a significant a positive relationship between ICTs and effective FMD surveillance. This means that the use of ICTs will improve the effectiveness of FMD surveillance. The results from the study indicated that there is a moderate positive relationship (r=.335**, P≤ 0.01) between ICTs (mobile phones) for data collection and effective FMD surveillance. The results show usage of ICTs (mobile phones) for data collection could improve FMD surveillance. They also showed that there is a moderate positive relationship (r=.335**, P≤ 0.01) between use of ICTs (software) for data processing and FMD surveillance. This means that use of software with ICTs to help in data processing for analysis can greatly improve FMD surveillance. The results obtained also showed that there is a moderate positive relationship (r=0.394**, p≤ 0.01) between use of ICTs (mobile phones, Internet) for information dissemination and FMD surveillance. This means that the ability to use ICTs to collect process and disseminate information could promote and aid the FMD surveillance system.
The study concluded that the adoption of ICTs can significantly improve FMD surveillance. Therefore the researcher recommended that future studies should explore other potential factors and sustainable strategies that may improve the FMD surveillance system.
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CHAPTER ONE
[bookmark: _Toc383714221][bookmark: _Toc404076165][bookmark: _Toc430268008]INTRODUCTION
[bookmark: _Toc383714222][bookmark: _Toc404076166][bookmark: _Toc430268009]1.0    Introduction
This study investigated the adoption of Information Communication Technologies (ICTs) for FMD surveillance by the Livestock Health and Entomology Department -Ministry of Agriculture Animal Industry and Fisheries.  The dimensions of adoption of Information Communication Technologies were data collection, data processing and information dissemination while the dimensions of FMD surveillance were passive, active and sentinel surveillance. This chapter comprises the background of the study, statement of the problem, general objective of the study, specific objectives of the study, research questions, research hypothesis, and scope of the study, significance of the study, justification of the study and the conceptual framework.
[bookmark: _Toc383714223][bookmark: _Toc404076167][bookmark: _Toc430268010]1.1 Background to the Study
Foot-and-mouth disease (FMD) is a highly infectious disease that affects domestic and wild cloven-hoofed animal species (Bastos et al., 2003; Quian et al.,55 2003). It results in reduced productivity through reduced milk yield, loss of weight, abortions, delayed conception and death (James & Rushton, 2002). The consequences of FMD in developing countries are often underestimated. In regions where FMD is still endemic, the disease generally has a strong negative impact on animal production thus threaten food security at the household level.
[bookmark: _Toc383714224][bookmark: _Toc404076168][bookmark: _Toc430268011][bookmark: _Toc318707688][bookmark: _Toc327177396][bookmark: _Toc327182693]1.1.2 Historical Background 
Foot-and-Mouth Disease (FMD) has been known for hundreds of years and its contagious nature had been described centuries ago. The first written description of Foot and Mouth Disease was by an Italian monk Girolamo Fracastoro (Hieronymi Fracastorii Veronensis) in 1546, Verona, (Casas Olascoaga et al., 1999). Its control in most European countries only became possible after the Second World War when vaccines became available.
 The continental epidemiological surveillance available for FMD is at a satisfactory level in Europe, North America, parts of South America, parts of South East Asia and all of Australasia. However, the level is significantly less adequate in many parts of the Middle East, much of Africa (and particularly Sub Saharan Africa including the Sahel and East and Central Africa) and in large parts of Asia. (Garland, 2008). 
In Uganda, Rutebarika, (2012) pointed out that FMD was first confirmed in 1953. It is now considered endemic in Uganda while effort to control outbreaks and eventual eradication are underway. According to the Ministry of Agriculture Animal Industry and Fisheries (MAAIF), the number of FMD outbreaks has been on the increase over recent years. For example 1 to 15 FMD outbreaks per year were reported between 1996-1999 compared to 25 to 38 outbreaks per year between 2000 and 2007. (Ayebazibwe et al, 2010). By January 2009 many outbreaks were reported spreading to more than 20 districts in Northern Uganda. 
Due to continued fiscal challenges, vaccinations are conducted only when there is an outbreak rather than routine surveillance. (Rwakakamba, 2008). Regulatory policy that is supposed to guide delivery of veterinary services such as the veterinary and paraprofessionals act of 1958 and animal disease acts of 1964 are old, weak and do not provide strong incentives to guide disease control and promote ethical behavior in the provision of veterinary services in Uganda (FAO 2008). The effective containment and control of epidemic diseases depends on early notification of disease events or outbreaks, and the capacity to forecast the spread of pathogens to new areas.
The emergence of innovative and appropriate technologies approaches and tools for participatory epidemiology and disease surveillance (Hussain et al. 2008), such as the use of mobile technologies (Aanensen et al. 2009) is likely to improve infectious disease surveillance in  the future. 
[bookmark: _Toc383714225][bookmark: _Toc404076169][bookmark: _Toc430268012]1.1.3 Theoretical Background
This study used the following theories, Roger’s diffusion of innovations theory, Technology Acceptance Model (TAM) and Unified Theory of Acceptance and Use of Technology (UTAUT). All these models were related to adopting ICT usage and are discussed below.
[bookmark: _Toc430268013]1.1.3.1 Diffusion of Innovations Theory	
Diffusion of Innovations theory advanced by Roger in the year 1962 seeks to explain how innovations are taken up in a population. An innovation is an idea, behavior, or object that is perceived as new by its audience. It is composed of two parts: hardware and software. While hardware is “the tool that embodies the technology in the form of a material or physical object,” software is “the information base for the tool” (Rogers, 2003, p. 259). Since software (as a technological innovation) has a low level of absorbability, its rate of adoption is quite slow. With innovations like use of GPS, enhanced communication means through use of Internet, elements of this Diffusion Theory played an important role in FMD disease surveillance.
[bookmark: _Toc430268014]1.1.3.2 Technology Acceptance Model (TAM)
TAM posits that perceived usefulness and perceived ease of use of technology determines an individual's intention to use a system.  Perceived usefulness is also seen as being directly impacted by perceived ease of use. (Venkatesh et. al., 2003). The model suggests that when users are presented with a new technology, a number of factors influence their decision about how and when they will use it. According to TAM, the users accepted the use of ICTs available in FMD surveillance as they were perceived useful and easy to use.
[bookmark: _Toc430268015]1.1.3.4	Unified Theory of Acceptance and Use of Technology (UTAUT)
Unified Theory of Acceptance and Use of Technology, UTAUT, is a more recent, which is a synthesis of eight existing models of technology acceptance — including TAM. UTAUT also integrates elements from: Theory of Reasoned Action, Motivational Model, Theory of Planned Behavior (TPB), a combined TAM and TPB model, Model of PC Utilization, Innovation Diffusion Theory, and Social Cognition Theory. The unification of these models provides UTAUT with eight constructs: Performance expectancy, Effort expectancy, Attitude towards using technology, Social influence, Facilitating conditions, Self-efficacy, Anxiety and Behavioral intention to use the system (Venkatesh et al, 2003). The UTAUT aimed to explain user intentions to use an information system and subsequent usage behavior. 
[bookmark: _Toc383714226][bookmark: _Toc404076170][bookmark: _Toc430268016]1.1.4 Conceptual Background
ICT is defined as ‘any technology used to support information gathering, processing, distribution and use’ (Beckinsale & Ram, 2006). This covers all forms of technologies such as computers, Internet, websites as well as fixed-line telephones, mobile phones and other wireless communications devices, networks, broadband and various specialized devices (Manueli, Latu & Koh, 2007). There are four characteristics which attempt to define ICTs: these are interactivity, permanent availability, global reach, and reduced costs for many. That is to say, ICTs are effective two–way communication technologies; they are available 24 hours a day; they remove geographical distances; and they shrink the relative costs of communication to a fraction of previous value (Gerster & Zimmermann, 2003). ICT adoption thus involves learning basics of available technologies and then using them to support traditional instruction.
Disease surveillance is an ongoing activity consisting of data collection, analysis and interpretation of data and is intended to be used in planning, implementing and evaluating public health policies and practices. (WHO, 2006). 	In disease surveillance there is passive surveillance, active surveillance and sentinel surveillance which all work hand in hand for effective FMD surveillance. Wikipedia, (2013) therefore describes passive surveillance as routine reporting of the cases of diseases reaching health care facilities for treatment or service while active surveillance is done for finding cases in the community mainly through door to door surveys. Sentinel surveillance is a reporting system based on selected institutions or individual that provides regular, complete reports on one or more diseases occurring ideally in a defined
[bookmark: _Toc383714227][bookmark: _Toc404076171][bookmark: _Toc430268017]1.1.5 Contextual Background
While the livestock farmers bear the primary responsibility of ensuring that their livestock are disease free, Livestock Health and Entomology department is mandated with the responsibility of putting in place viable, sustainable measures and mechanisms for epidemic diseases and pest control, regulation and enforcement of veterinary laws. These activities include among others; Surveillance of livestock diseases, sensitization, coordination between the Ministry of Agriculture Animal Industry and Fisheries (MAAIF), Districts (District Veterinary Officers (DVOs), Animal Husbandry Officers (AHOs)) and collaboration between MAAIF and other key stakeholders.
Rutebarika, (2012) writes that MAAIF’s FMD control protocol at the moment includes; any person responsible for animals is obliged by the Act to report animal disease outbreaks that occur in their herds, FMD is a notifiable disease which should be reported within 48 hours of the outbreak,  the farmer reports the disease within 24 hours to the District Veterinary Officer who undertakes a clinical investigation and reports to Commissioner within the next 24 hours, the Commissioner constitutes an investigation team composed of an epidemiologist and laboratory scientists and reports are sent to all stakeholders that includes farmers, local veterinarians, MAAIF administration, AU IBAR, OIE). FMD ring vaccination with an appropriate vaccine is then instituted immediately. All these control protocols which significantly involve communication can be effectively placed through use of ICTs especially to facilitate awareness and flow of information, between the key players. Arokoyo, (2005) pointed out that a strong agricultural extension linkage complimented by flawless information flow enhanced by the effective use of information and communication technologies (ICT) will significantly boost agricultural production and improve rural livelihoods in developing countries.
[bookmark: _Toc383714228][bookmark: _Toc404076172][bookmark: _Toc430268018]1.2 Problem statement 
The Livestock Health and Entomology department in Ministry of Agriculture Animal Industry and Fisheries is entrusted with responsibilities in all areas of animal health, including national animal disease prevention and eradication programs. (www.agriculture.go.ug, 2014). Among the core functions of this department is to collect, collate, retrieve- process and disseminate veterinary epidemiology data, to formulate strategies for controlling the spread of animal epidemic, sporadic and epidemic diseases in the country and to monitor the outbreak and prevalence of animal diseases. (Policy Statement, 2012). This department is therefore mandated to control Foot and Mouth Disease which is now considered endemic in Uganda as efforts to control outbreaks and eventual eradication are underway. Over the years, various achievements in FMD control have been made, these include, increased research in serological, molecular and socio-economic aspects to guide cost effective control measures, stakeholder sensitization while the department is also addressing improved breeds. (Rutebarika, 2012)
Despite these achievements, FMD outbreaks continue to deplete livestock numbers in Uganda. From 1996 to 2007, the number of FMD outbreaks has increased from 1 to 5 outbreaks to 25 to 38 outbreaks per year. From April up to the end of the year 2008, Eastern Uganda faced many FMD outbreaks. By January 2009 many outbreaks were reported spreading to more than 20 districts in Northern Uganda. This year 2013, FMD outbreaks have been recorded in the districts of Isingiro Rakai, Ntungamo, Wakiso, Kirurhura and Gomba. (Ayebazibwe, 2013). FMD has very serious both direct and indirect economic effects including loss of productivity in terms of meat and milk, loss of weight and delayed conception (James and Rushton, 2002)
 According to Ilukor et al, (2013) the current disease surveillance system is faced with problems like delays in reporting and limited staff. And yet timely and good-quality information about disease events is needed to understand the disease situation, support decision-making, prevent potential disease incursion and respond quickly in an emergency situation (FAO, 2011). Perhaps all these key aspects could be improved if ICTs are adopted in FMD surveillance in MAAIF.
[bookmark: _Toc383714229][bookmark: _Toc404076173][bookmark: _Toc430268019]1.3    General objective of the study
[bookmark: _Toc318707690][bookmark: _Toc327177398][bookmark: _Toc327182695]The general objective of the study was to investigate the adoption of Information and Communication Technologies (ICTs) for FMD surveillance by the Livestock Health and Entomology Department -Ministry of Agriculture Animal Industry and Fisheries.
[bookmark: _Toc383714230][bookmark: _Toc404076174][bookmark: _Toc430268020]1.3.1 Specific objectives of the study
i. To establish whether the use of ICTs (mobile phones) for data collection influences FMD surveillance
ii. To assess the extent to which  use of  ICTs (software) for data processing influences FMD surveillance
iii. [bookmark: _Toc318707691][bookmark: _Toc327177399][bookmark: _Toc327182696]To establish the extent to which use of ICTs for information dissemination (mobile phones, Internet) influences FMD surveillance
[bookmark: _Toc383714231][bookmark: _Toc404076175][bookmark: _Toc430268021]1.4 Research questions
i. Does the use of ICTs (mobile phones) for data collection influence FMD surveillance
ii. To what extent does the use of  ICTs (software) for data processing influence FMD surveillance
iii. To what extent does the use of ICTs  for information dissemination ( mobile phones, Internet ) influence FMD surveillance
[bookmark: _Toc383714232][bookmark: _Toc404076176][bookmark: _Toc430268022]1.5 Research hypotheses 
i. [bookmark: _Toc318707692][bookmark: _Toc327177400][bookmark: _Toc327182697]   ICTs (mobile phones)  for data collection influences FMD surveillance
ii.    ICTs (software) for data processing influences  FMD surveillance
iii.   ICTs for information dissemination ( mobile phones, Internet ) influences FMD surveillance
[bookmark: _Toc383714233][bookmark: _Toc404076177][bookmark: _Toc430268023]1.6 Scope of the study
The scope of study included the content scope, time scope and geographical scope.
[bookmark: _Toc318707693][bookmark: _Toc327177401][bookmark: _Toc327182698][bookmark: _Toc383714234][bookmark: _Toc404076178][bookmark: _Toc430268024]1.6.1 Content scope
The content scope was limited to investigating the adoption of ICTs as the Independent Variable (IV) and FMD surveillance as the Dependent Variable (DV). It focused on use of ICTs to collect data, process it and disseminate information and relate it with effectiveness in passive, active and sentinel surveillance as the Dependent Variable.
[bookmark: _Toc318707694][bookmark: _Toc327177402][bookmark: _Toc327182699][bookmark: _Toc383714235][bookmark: _Toc404076179][bookmark: _Toc430268025]1.6.2 Geographical scope
The study was limited to Entebbe, Wakiso district, where MAAIF headquarters are located to attain remote information about FMD surveillance in Uganda.
[bookmark: _Toc383714236][bookmark: _Toc404076180][bookmark: _Toc430268026]1.6.3 Time scope
[bookmark: _Toc318707695][bookmark: _Toc327177403][bookmark: _Toc327182700]This study covered a period of 60 years (1953 – to 2014). Information from this period was analyzed basing on the fact during this time, there have been regular FMD outbreaks in Uganda.
[bookmark: _Toc383714237][bookmark: _Toc404076181][bookmark: _Toc430268027]1.7 Significance of the study
· The study helped MAAIF to streamline animal disease surveillance by gaining leverage through application of Information and Communication Technologies. 
· To top management in particular the study helped identify specific areas for capacity building, policy formulation, funding, hardware and software supports and creation of awareness on the use of ICTs for effective FMD surveillance
· To the academia, the study findings enhanced and trigged seeking of more research through conceptualization, design, development, evaluation and application of innovative ways to use ICTs in FMD surveillance.
· To the farmers, the study encouraged farmers to use available ICTs to report, seek advice and help in the fight against FMD
· To the researcher, the study helped understand how ICT adoption over the years has  simplify day to day tasks and how they can be better employed
[bookmark: _Toc383714238][bookmark: _Toc404076182][bookmark: _Toc430268028]1.9 Justification of study
The study played a vital role in exposing the gaps in the existing FMD surveillance system that can be filled through the adoption of ICTs so as to give accurate, reliable and timely data/information on FMD surveillance. This helped to encourage establishment of a robust early warning system and response on FMD in Ministry and Agriculture, Animal Industry and Fisheries. 

[bookmark: _Toc383714239][bookmark: _Toc404076183][bookmark: _Toc430268029]1.10    Conceptual framework
The conceptual framework shows the main variables of the study; adoption of ICTs as the Independent Variable (IV) and effective FMD surveillance as the Dependent Variable (DV) 
 Conceptual Framework showing how ICT adoption can be used for effective FMD surveillance
     Adoption of ICTs (I.V)                                                              FMD surveillance (D.V)
 (
Data 
collection
Timeliness
Accuracy 
Instruments
Data Processing
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Summary
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 Reports
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) (
Passive surveillance
Reporting of suspected cases
Knowledge Sharing
Active surveillance
Door to Door surveys
Mass Sensitization
Sentinel surveillance
Timely Reporting
Regular Reporting
Report Dissemination
Progress monitoring
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[bookmark: _Toc383714240]

[bookmark: _Toc404076184][bookmark: _Toc430268030]1.10.1 Explanation of the conceptual framework
The model above shows adoption of ICTs as the Independent Variable (I.V) and effective FMD surveillance as the Dependent Variable (D.V). The model suggested that the adoption of ICTs such as mobile phones, software and internet, can simplify FMD surveillance in that it makes it simple for key informants in the surveillance system to retrieve information and communicate easily thus make early responses to avoid further losses. ICTs such as the Internet, computers, mobile phones, and smart phones are the latest in a long line of technologies (the newspaper, telegraph, telephone, radio, and television) support risk management practices by collecting, processing, distributing, and exchanging information (World Bank, 2007). If the surveillance system at present is reengineered using such ICT solutions, countless opportunities could be gained.
1.11 [bookmark: _Toc383714241][bookmark: _Toc404076185][bookmark: _Toc430268031]Operational definitions
Adoption: Adoption of ICTs in FMD surveillance is a process in that involves use of ICTs such as hardware and software to complement the routine activities involved in the surveillance system.
Information and Communication Technologies: The term Information and Communication Technologies (ICTs) encompasses a range of technologies for gathering, storing, retrieving, processing, analyzing and transmitting information that are essential in FMD surveillance. Stienen et al. (2008), adds that this includes the use of computers, internet, geographical information systems, mobile phones, as well as traditional media such as radio or television.
Data collection: It is a systematic approach to gathering information from a variety of sources to get a complete and accurate picture of an area of interest. Data collection improves decision-making of technical staff by helping them focus on objective information about what is happening in the field as far as FMD surveillance rather than subjective opinions.
Data processing: A data processing system is one that uses a computer program or language to process raw data and transfer data into information by using a method known as transaction processing. Data can be captured from the various sources at lower local governments analyzes raw data, sorts data according to programming instructions through the software or user intervention, and calculates and disseminates data in the form of a screen inquiry or hard-copy report.
Information Dissemination: Information dissemination is defined as the collection, analysis, and dissemination of information which is useful in the early detection, prevention, diagnosis, and treatment of FMD.
Passive surveillance: It is the routine reporting of the cases of diseases reaching health care facilities for treatment or service. No special effort is made to find unsuspected FMD incidents. 
Active surveillance: In this special search is done for finding cases in the community mainly through door to door surveys. It also includes the purposeful gathering of information from institutions and animal healthcare providers.
Sentinel surveillance: It is a reporting system based on selected institutions or individual that provides regular, complete reports on FMD occurring ideally in a defined attachment. 
[bookmark: _Toc383714242][bookmark: _Toc404076186][bookmark: _Toc430268032][bookmark: _Toc366091310]1.12 Conclusion
[bookmark: _Toc381265554][bookmark: _Toc381265555]This chapter introduced the adoption of Information Communication Technologies (ICTs) for foot and Mouth Disease (FMD) surveillance, a case of livestock health and entomology department - Ministry of Agriculture, Animal Industry and Fisheries (MAAIF). The study focused on Roger’s diffusion of innovations theory, Technology Acceptance Model (TAM) and Unified Theory of Acceptance and Use of Technology (UTAUT) which all relate to adopting ICT usage. The chapter also focused on the conceptual background which explores ICTs and disease surveillance from a generic perspective. Furthermore, the contextual background explored the realities on ground (the current level of adoption of Information Communication Technologies (ICTs) for Foot and Mouth Disease (FMD) surveillance, underlying challenges and recommendations) as far as the adoption of Information Communication Technologies (ICTs) for Foot and Mouth Disease (FMD) surveillance in Uganda is concerned. The problem statement exposes how the MAAIF is not fully achieving its mandate of controlling FMD despite several control measures that have been put in place to curb the spread of the disease. The general objective of the study was to investigate the adoption of Information Communication Technologies (ICTs) for FMD surveillance by the MAAIF. The study investigated the adoption of ICTs in FMD surveillance in the geographical scope of Entebbe, Wakiso district where the MAAIF headquarters are located to attain remote information from across the country. The study was also restricted to a period of 60 years that is, 1953 – to date. It should be noted that Uganda experienced the first case of FMD in 1953. The study played a vital role in exposing the gaps in the existing FMD surveillance system that can be filled through the adoption of ICTs so as to give accurate, reliable and timely data/information on FMD surveillance. This helps to establish a robust early warning system and response on FMD in Ministry and Agriculture, Animal Industry and Fisheries. 

CHAPTER TWO
[bookmark: _Toc383714243][bookmark: _Toc404076187][bookmark: _Toc430268033]LITERATURE REVIEW
[bookmark: _Toc366091311][bookmark: _Toc383714244][bookmark: _Toc404076188][bookmark: _Toc430268034]2.1 Introduction
This chapter concentrated on the review and evaluation of literature on adoption of Information and Communication Technologies for effective FMD Disease Surveillance. This chapter covered the theoretical review, conceptual review, actual review and summary of the reviewed literature. The theoretical review explained in detail the existing relevant theories written by scholars concerning the topic, while the conceptual review discussed the different dimensions of ICTs and FMD surveillance. The actual review helped bring a better understanding of how ICTs can be and are being used to facilitate FMD surveillance today.
[bookmark: _Toc366091312][bookmark: _Toc383714245][bookmark: _Toc404076189][bookmark: _Toc430268035]2.2 Theoretical Review
[bookmark: _Toc383714246][bookmark: _Toc404076190][bookmark: _Toc430268036]2.2.1	Roger’s Diffusion of Innovations Theory
Rogers’ diffusion of innovations theory is the most appropriate for investigating the adoption of technology. (Medlin, 2001; Parisot, 1995). In fact, much diffusion research involves technological innovations so Rogers, (2003) usually used the word “technology” and “innovation” as synonyms. For Rogers, “a technology is a design for instrumental action that reduces the uncertainty in the cause-effect relationships involved in achieving a desired outcome”. It is composed of two parts: hardware and software. While hardware is “the tool that embodies the technology in the form of a material or physical object,” software is “the information base for the tool” (Rogers, 2003). Since software (as a technological innovation) has a low level of observability, its rate of adoption is quite slow. 
For Rogers (2003), adoption is a decision of “full use of an innovation as the best course of action available” and rejection is a decision “not to adopt an innovation”. Rogers defines diffusion as “the process in which an innovation is communicated through certain channels over time among the members of a social system”. As expressed in this definition, innovation, communication channels, time, and social system are the four key components of the diffusion of innovations. These four components are relevant to the study because they are key to in effective FMD surveillance. ICT innovations can facilitate quick (Time) communication between authorities and even from and among the communities to the DVOs and other relevant lower Local Government authorities (social system) to collect data and process data and also disseminate information of FMD. These innovations would thus include software and hardware. 
2.2.2 [bookmark: _Toc383714247][bookmark: _Toc404076191][bookmark: _Toc430268037]Unified theory of acceptance and use of technology (UTAUT)
This theory was the Unified Theory of Acceptance and Use of Technology (UTAUT). Venkatesh et al. (2003) developed the unified model through reviewing eight models which explain ICT usage, namely TRA, TAM, the motivational model, TPB, a model combining  TAM and TPB, the model of PC utilization, DOI, and the social cognitive theory. The purpose of UTAUT was to explain a user’s intentions to use ICT and the subsequent user behavior. The model considers four constructs as direct determinants of user acceptance and usage behavior, namely performance expectancy, effort expectancy, social influence, and facilitating conditions. UTAUT focuses on users who may be less willing to adopt and use new systems. The UTAUT proposed by Venkatesh et al., (2003), through incorporating the eight famous Models/Theories in the diverse discipline aims to explain user intentions to use an IS and subsequent usage behavior. The models/theories were integrated in terms of their conceptual differences as well as empirical resemblances (Jackson, Park & Probst, 2006). The idea behind the unifications of these models/theories was to arrive at the unified view of user acceptance of IT (Venkatesh et al., 2003). The theory holds that four key constructs (performance expectancy, effort expectancy, social influence, and facilitating conditions) are direct determinants of usage intention and behavior (Venkatesh et. al., 2003). Previous literature on technology acceptance model (TAM) identified perceived usefulness and perceived ease of use as an important antecedent of an individual’s intention to use a technology (Davis, 1989). In a later research, the perceived usefulness has been associated with performance expectancy while perceived ease of use has been equated to effort expectancy (Venkatesh et al., 2003). Performance expectancy and effort expectancy is by extension been posited as determinant of an individual intention to use particular technology. Studies by Venkatesh et al., (2003), established that performance expectancy remain robust in both voluntary and mandatory environments. Studies have shown that to achieve a top level IT management success, accurate IT prescription is of paramount importance (Benbasat & Zmud, 1999). This theory helped in analyzing how MAAIF’s perception ICTs determines its adoption. According to the UTAUT, MAAIF will most likely adopt the use of ICTs if they believe that the system will improve FMD surveillance.
[bookmark: _Toc383714248][bookmark: _Toc404076192][bookmark: _Toc430268038]2.2.3 Technology Acceptance Model (TAM)
TAM was formulated by Fred D. Davis to provide a valid measurement scale for assessing user acceptance of computers (Davis 1989, 1993). TAM is focused more on technology, and is claimed to be different from previous measurements as it provides a valid measurement scale to predict user acceptance of IT. These measurements were derived from TRA. To measure user acceptance, TAM uses two variables, “perceived usefulness” and “perceived ease of use” (Davis 1989, 1993). Perceived usefulness (PU) refers to the degree to which the user believes the new technology would enhance job performance (Davis 1989, 1993; Davis, Bagozzi & Warshaw 1989). Perceived ease of use (PEU) refers to the user’s belief that using the new technology would require minimum effort (Davis 1989, 1993; Davis, Bagozzi & Warshaw 1989). TAM suggested that the user’s intention to use new technology is jointly determined by attitudes toward using and perceived usefulness (Davis 1989, 1993; Davis, Bagozzi & Warshaw 1989) as shown in Figure 1:
[image: Description: http://systemscraft.files.wordpress.com/2009/12/tam.jpg?w=820]
TAM
Figure 1. Technology Acceptance Model (adopted from Davis 1989)
PEU may be influenced by two factors: the “availability of training and support” and “perceived accessibility” of the new technology (Karahanna & Straub 1999). PEU is also influenced by computer self-efficiency, objective usability, and direct experience (Venkatesh & Davis 1996). PU may be influenced by three factors: the availability of training and support; the social presence of the technology through communication channels; and the social influence to use the new technology (Karahanna & Straub 1999). 
It has also been tested with government employees (Roberts & Henderson 2000), web systems and e-commerce (Chen & Tan, 2004) and even in agricultural sectors (Flett et al. 2004). TAM is widely used and has been perceived as valid in different contexts.
 Finally, TAM has been extended and evolved into TAM2. TAM2 extends the original TAM to include factors such as subjective norms, image, job relevance, output quality, result demonstrability, experience, and voluntariness (Venkatesh & Davis 2000). TAM2 has also incorporated some aspects that are similar to the innovation adoption model: observability,  triability, and compatibility (Rogers 1995) as suggested by Legris et.al (2003). 
The TAM theory is therefore relevant to the adoption of ICTs for effective FMD surveillance in that if the relevant ICT innovations available will easily be adopted if they are perceived to be easy to use or they are perceived to be useful in FMD surveillance by the MAAIF.
2.3 [bookmark: _Toc383714249][bookmark: _Toc404076193][bookmark: _Toc430268039]Conceptual Review
[bookmark: _Toc383714250][bookmark: _Toc404076194][bookmark: _Toc430268040]2.3.1 Passive surveillance
It is the routine reporting of the cases of diseases reaching health care facilities for treatment or service. No special effort is made to find unsuspected disease incidents. Passive surveillance will usually only detect disease in those  that get sick, meaning that healthy carriers and long incubation periods combined with passive surveillance can maintain a reservoir of undiscovered disease carrying agents. (Wikipedia, 2013)  It usually involves reporting of suspected FMD cases to the relevant technical officers who report to their superiors in case of any suspected FMD cases. It also involves general sharing of knowledge about FMD symptoms and how to deal with it to the public through the various forms like the internet, phone messages and radio programs.
[bookmark: _Toc383714251][bookmark: _Toc404076195][bookmark: _Toc430268041]2.3.2 Active surveillance
In this special search is done for finding cases in the community mainly through door to door surveys. It also includes the purposeful gathering of information from institutions and healthcare providers. (Wikipedia, 2013)  Door-to-door surveys involve a technique in which the technical persons like district veterinary officer walking from the door of one household to the door of another trying to establish whether there have been any suspected cases of FMD. It may also involve massive sensitization of the public through use of various methods especially when there has been a confirmed threat of FMD. 
Often reporting frequency by the veterinary officers is monitored; officers who consistently fail to report or complete the forms incorrectly are provided specific feedback to improve their performance. Active surveillance requires substantially more time and resources and is therefore less commonly used in emergencies. But it is often more complete than passive surveillance. It is often used if an FMD outbreak has begun or is suspected to keep close track of the number of cases. 
[bookmark: _Toc383714252][bookmark: _Toc404076196][bookmark: _Toc430268042]2.3.3 Sentinel surveillance
It is a reporting system based on selected institutions or individual that provides regular, complete reports on disease occurring ideally in a defined attachment. It also provides additional data on cases. (Wikipedia, 2013) Instead of attempting to gather surveillance data from all possible farmers, a sentinel surveillance system selects, either randomly or intentionally, a small group of farmers from whom to gather data. Sentinel surveillance also requires more time and resources, but can often produce more detailed data on cases of FMD outbreaks. It thus involves reporting of cases on time, regular reporting, and dissemination of finding through which regular monitoring of the progress being made is done.
[bookmark: _Toc383714253][bookmark: _Toc404076197][bookmark: _Toc430268043]2.3.4 Data collection
Data collection is the process of gathering and measuring information on variables of interest, in an established systematic fashion that enables one to answer stated research questions, test hypotheses, and evaluate outcomes. (Wikipedia, 2013)The data collection component of research is common to all fields of study including physical and social sciences, humanities, business, etc. While methods vary by discipline, the emphasis on ensuring accurate and honest collection remains the same.
The Procedures for Data Collection and Reporting provide guidelines for the collection, processing, analysis, and reporting of data. Janet et al, 2009). The output of a data mining algorithm is only as good as its inputs, and individuals are often unwilling to provide accurate data about sensitive topics such as history and personal finance. (Brickell and Shmatikov 2006). The data collection instruments are also very critical and should therefore be appropriate for the kind of work they are chosen for. Data Collection Instruments refer to the devices used to collect data, such as a paper questionnaire or computer assisted interviewing system
[bookmark: _Toc383714254][bookmark: _Toc404076198][bookmark: _Toc430268044]2.3.5 Data Processing 
Data processing is the act of handling or manipulating data in some fashion. Regardless of the activities involved in it, processing tries to assign meaning to data. Thus, the ultimate goal of processing is to transform data into information. (Olutuase, 2005) 
[bookmark: _Toc383714255][bookmark: _Toc404076199][bookmark: _Toc430268045]2.3.6 Information Dissemination
Information dissemination is a proactive information service designed to educate and inform focused groups of users on social, economic and educational issues, problems, and opportunities of interest to them. It requires systematic planning, collection, organization, and storage of information for its delivery to the target audience using different media and communication means. (Dhawan, Undated) This requires empowering adults, the under-privileged and economically weaker sections of society with technical skills and education on how FMD spread and steps to take in case of an outbreak. However, organizing programs meant mainly for raising awareness, education, and training are information and communication dependent. 
2.4.0 [bookmark: _Toc383714256][bookmark: _Toc404076200][bookmark: _Toc430268046]Actual Literature review 
[bookmark: _Toc383714257][bookmark: _Toc404076201][bookmark: _Toc430268047]2.4.1 Mobile Phones for Data Collection
Mobile technologies are being used to collect information from the field to assess damage or monitor outbreaks. For example, to monitor the threat of bird flu, the Animal Husbandry and Veterinary Services of the Government of India created an SMS-based reporting service to track animal health. Field workers collected information about the health of animals and reported it to the directorate for analysis via text message (E-Agriculture 2008). This digital storage of data that otherwise might not be captured enables more sophisticated statistical analysis. Sawford et al, (2010) also notes that the objective of this system is to obtain information from field veterinarians in a timely fashion to establish baseline patterns in animal health. By establishing these baseline patterns through regular electronic surveillance, the aim is to build capacity to detect changes that may facilitate early detection of changing risks for FMD by Ministry of Agriculture Animal Industries and Fisheries.
[bookmark: _Toc383714258][bookmark: _Toc404076202][bookmark: _Toc430268048]2.4.2 ICTs (software) for data processing
The term information and communication technologies (ICT) encompasses a range of technologies for gathering, storing, retrieving, processing, analyzing and transmitting information that are essential to prospering in the global economy, (Crossman & Lee-Kelly, 2004).  With the use of hardware devices like mobile phones, electronic data capture can potentially make it easier for personnel to collect and manage large volumes of data and shortens the time needed for analysis. This process involves data processing. Where electronic veterinary records are kept, data can be extracted to central databases and analyzed. The objective of this system is to obtain animal health information from field veterinarians in a timely fashion to establish baseline patterns in animal health (Sawford et al 2010). Also the Geographical Information Systems (GIS) is software that can greatly improve FMD surveillance. Praveen et al (2009) notes that GIS enables researchers (veterinarian) to locate high prevalence areas and populations at risk, identify areas in need of resources, and make decisions on resource allocation. Data about disease incidence, including location can be incorporated easily in a GIS for comprehensive analyses. 
[bookmark: _Toc383714259][bookmark: _Toc404076203][bookmark: _Toc430268049]2.4.3 Mobile Phones for Information Dissemination
Mobile communication has arguably had a bigger impact on humankind in a shorter period of time than any other invention in human history as noted by Sachs (2008). In some instances, access to mobile phones has been associated with increased agricultural income because they allow quick access to information making it easier to respond to threats. Wickramasinghe et al (undated) notes that when information reaches  its  destination  with  a  delay,  it reduces  the  value  of  the information.  For  proper  control  of  communicable  diseases  the  quick  dissemination  of information is essential. Using  e-mails  and  SMS  (Short  Message  Service)  messages  to  send information,  alerts,  feedbacks  and  guidelines  in  order  to  disseminate information as soon as possible would be appropriate for surveillance. Mobile phones can make ideal tools for the wide dissemination of information relating to FMD surveillance.
[bookmark: _Toc383714260][bookmark: _Toc404076204][bookmark: _Toc430268050]2.4.4 Computers, Internet and E-mail for Information Dissemination
The Internet is a global collection of many types of computers and computer networks that are linked together. It is increasingly becoming the solution to many information problems, information exchange, and marketing (Adesanya, 2002). Eseyin (1997) describes the Internet as a mixture of many services with the two most commonly used being electronic mail (e-mail for short) and the World Wide Web (www). 
Electronic mail (e-mail) is the exchange of text messages and computer files transmitted via communications networks such as the Internet (Nwosu, 2004). Fapohunda (1999) sees the e-mail system as the equivalent of postal mailing services, with the biggest difference being the time and cost involved. And not only written data, but all sorts of information in the form of video, audio, or photographs, can be sent via e-mail. Oketunji (2000) describes e-mail as an increasing popular method of communication, especially in the workplace. It plays a significant role in education, health, political processes, agriculture, economy, businesses and newsgroups. Electronic  methods  of  reporting  and monitoring  disease  have thus resulted  in improvements  in  detection,  reporting, surveillance. FMD surveillance concerns the communication of information about its outbreak to appropriate bodies in order inform and activate appropriate responses at the national level and what better way to do it than the internet and e-mails.
2.5.0 [bookmark: _Toc383714261][bookmark: _Toc404076205][bookmark: _Toc430268051]Summary of the literature review
The real issue for ICTs in a development context is how well the use of technologies supports farmers to reduce their losses. ICTs play a valuable role as an enabler or facilitator of development opportunities more generally. To take advantage of these technologies and use them effectively, organizations need to develop an overall framework and strategy for their application, and to have an organizational structure in place to manage the development of strategies and oversee their implementation. 
It is important to move away from techno centric planning and implementation approaches to models that focus on establishing sound policy and support strategies leading to capacity development and empowerment. It is important that veterinary staff be trained on how to best utilize the ICT systems in place. On the other hand, the system has got to be friendly enough. It should always be worth remembering that the information technology is easily accessible, but valueless without the knowledge and skills to use it productively. Maximizing exploitation of technological developments requires parallel capacity building, increased understanding of procedural processes and political support.
Therefore the literature brings out the fact that the adoption of ICTs can play a vital role in effective FMD surveillance. The ability to use ICTs to collect process and disseminate information could promote an open system, aiding the development of an information platform where widely differing technological tools are blended together to make a robust, balanced, comprehensive national FMD surveillance system broadly accessible not only MAAIF but to all stakeholders.
[bookmark: _Toc327182706][bookmark: _Toc327177409][bookmark: _Toc318707700]





[bookmark: _Toc327182707][bookmark: _Toc327177410]CHAPTER THREE
[bookmark: _Toc383714262][bookmark: _Toc404076206][bookmark: _Toc430268052]RESEARCH METHODOLOGY
[bookmark: _Toc404076207][bookmark: _Toc430268053]3.1 Introduction
[bookmark: _Toc327182708][bookmark: _Toc327177411][bookmark: _Toc318707701]This section presented the methodology used for study. It covered research design, study population, sample population, size, sampling procedures, data collection methods and their corresponding data collection instruments, data management and analysis procedures, reliability and validity.
[bookmark: _Toc383714263][bookmark: _Toc404076208][bookmark: _Toc430268054]3.2 Research design
According to Amin, (2005) a research design is a conceptual structure where research is conducted and it constitutes a blue print for collection, measurement and analysis of data. A cross-sectional approach was used to analyze the two variables (ICTs and FMD surveillance). The study used quantitative approaches. Quantitative methods provide the data needed to meet required objectives and to test the hypothesis. (Mugenda & Mugenda, 1999).
[bookmark: _Toc327182709][bookmark: _Toc327177412][bookmark: _Toc318707702][bookmark: _Toc383714264][bookmark: _Toc404076209][bookmark: _Toc430268055]3.3 Population size
A “population” consisted of all the subjects you want to study. It comprises all the possible cases (persons, objects, events) that constitute a known whole. (Ary et. al., 1972). The study population comprised of 102 respondents from relevant departments of the Ministry of Agriculture Animal Industry and Fisheries. These included: 60 Agricultural Planning technical officers, 40 Livestock Health and Entomology technical officers and 2 Policy Analysis technical officers.
[bookmark: _Toc327182710][bookmark: _Toc327177413][bookmark: _Toc318707703][bookmark: _Toc383714265][bookmark: _Toc404076210][bookmark: _Toc430268056]3.3.1 Sample size 
Sampling is the process of selecting a group of subjects for a study in such a way that the individuals represent the larger group from which they were selected. (Gay,1987). This representative portion of a population is called a sample. (Ary et. al., 1972)
From the targeted population, a sample of 81 respondents was selected using purposive and simple random sampling technique. These included: 45 Agricultural Planning technical officers, 35 Livestock Health and Entomology technical officers and 1 Policy Analysis technical officer.
The sample size was selected using Krejcie & Morgan (1970)’s sample size estimation table. 
3.3.2 [bookmark: _Toc383714266][bookmark: _Toc404076211][bookmark: _Toc430268057]Sampling techniques and procedure
In this study, purposive sampling techniques was used for the Policy Analysis Unit to select key relevant respondents because it is best suited for selecting information rich cases for in depth study (Barifaijo, Basheka & Oonyu, 2010). It is the one in which the person who is selecting the sample is one who  tries to make the sample representative, depending on his opinion or purpose, thus being the representation subjective. Simple random sampling was used  for Agricultural Planning Department and the Livestock Health and Entomology Department because it guarantees that all the possible samples that we can take from the target population have the same probability of being chosen, this is, all the elements of the population have the same probability of being chosen to belong to the sample. (Barreiro et al, 2008).
Table 1: Population and Sample 
	
	Respondent department
	Population
	Sample
	Sampling method

	1
	Agricultural Planning Department (MAAIF)
	60
	45
	Simple Random

	2
	Livestock Health and Entomology (MAAIF)
	40
	35
	Simple Random

	3
	Policy Analysis Unit (MAAIF)
	2
	1
	Purposive sampling

	
	Total 
	102
	81
	 


[bookmark: _Toc327182711][bookmark: _Toc327177414][bookmark: _Toc318707704][bookmark: _Toc383714267][bookmark: _Toc404076212][bookmark: _Toc430268058]3.4 Data Collection Methods
Both primary data collection method was used. Quantitative techniques were used to assess the adoption of ICTs in effective FMD surveillance by MAAIF. Data collection was carried out using a questionnaire to guide the interviewer.
[bookmark: _Toc383714268][bookmark: _Toc404076213][bookmark: _Toc430268059]3.4.1 Questionnaires
Amin, (2005) describes a questionnaire as a set of questions used to obtain information about the study objectives from the study population. Self-administered structured questionnaires (Appendix I) were used to collect Primary data. Respondents to the study included 35 technical officers from the Livestock, Health and Entomology Department, 45 Agricultural Planners from the Agricultural Planning Department and 1 policy analyst from the Policy and Analysis Department who all physically received questionnaires to fill. Information from these respondents was vital to the study because they played a pivotal role in FMD surveillance through policy and procedure creation along with their application and constant monitoring and evaluation (M&E). The questionnaires were designed to establish how adoption of Information Communication Technologies (ICTs) help in effective FMD surveillance by establishing the extent to which relevant ICT hardware can facilitate effective FMD surveillance by the Livestock Health and Entomology department in MAAIF, by assessing the influence of ICTs on effective FMD surveillance and by establishing the level of internet usage in effective FMD surveillance by MAAIF. Responses to the questionnaire were anchored on a 5 point Likert scale ranging from; 5=strongly disagree, 4=-Disagree, 3=not sure, 2= Agree and 1=strongly agree. (Mugenda & Mugenda, 1999).
[bookmark: _Toc383714271][bookmark: _Toc404076215][bookmark: _Toc430268060]3.5 Pre-testing (Validity and reliability)
[bookmark: _Toc383714272][bookmark: _Toc404076216][bookmark: _Toc430268061]3.5.1 Validity
Validity is the accuracy and meaningfulness of inferences, which are based on the research results (Mugenda and Mugenda, 1999). Amin (2005) recommended minimum CVI of 0.7 will be used. The reliability analysis was carried out through Cronbach’s Alpha Coefficient test. It was  used as an estimate of the reliability of a psychometric test for the sample of examinees to ensure the scale of items were meaningful to the sample and capture the issues that were measured. 
[bookmark: _Toc242774092][bookmark: _Toc404076217][bookmark: _Toc430268062]Table 2: Showing the Content Validity Index of the study variables
	Variable 
	Anchor 
	Number of items
	CVI

	 Information and Communication Technologies
	5 Point 
	40
	0.90

	Animal Disease Surveillance
	5 Point 
	10
	0.80


[bookmark: _Toc383714273]
[bookmark: _Toc404076218][bookmark: _Toc430268063]3.5.2 Reliability
The reliability analysis was carried out through Cronbach’s Alpha Coefficient test. It was used as an estimate of the reliability of a psychometric test for the sample of examinees to ensure the scale of items are meaningful to the sample and capture the issues that were measured. A coefficient of 0.80 or more implies that there is a high degree of reliability of the data, and that’s what the researcher adopted. (Mugenda & Mugenda, 2003)
[bookmark: _Toc242774091][bookmark: _Toc404076219][bookmark: _Toc430268064]Table 3: Showing the reliability analysis 
	Variable 
	Anchor 
	Number of items
	Cronbach’s alpha coefficient 

	 Information and Communication Technologies
	5 Point 
	40
	0.96

	 Animal Disease Surveillance
	5 Point 
	10
	0.89


Sources: from primary data reliability test in SPSS
3.6 [bookmark: _Toc383714274][bookmark: _Toc404076220][bookmark: _Toc430268065][bookmark: _Toc327182713][bookmark: _Toc327177416][bookmark: _Toc318707706]Procedure of Data Collection
A letter of introduction was got from UMI program manager for MMS, introducing the researcher to the respondents. The respondents were identified and the questionnaires administered to them, while appointments were fixed for meeting the key respondents for face to face interviews.
[bookmark: _Toc383714275][bookmark: _Toc404076221][bookmark: _Toc430268066]3.7 Data analysis
[bookmark: _Toc383714276][bookmark: _Toc404076222][bookmark: _Toc430268067]3.7.1 Quantitative Analysis
It involved use key features of like use of instruments such as questionnaires to collect data, and reliance on the probability theory to test statistical hypotheses that corresponded to the research questions of interest. It allowed a detailed exploration of the topic of interest in which data was collected, edited, coded and later analyzed using the SPSS statistical package.  The basic building blocks in this quantitative analysis were the variables, i.e ICTs being the Independent variable (I.V) and FMD surveillance the Dependent Variable (D.V). Integral to this approach is the expectation that a researcher set aside his experiences, perceptions, and biases to ensure objectivity in the conduct of the study and the conclusions that were drawn. It attempted to maximize objectivity of the findings, and was typically interested in prediction. (Hawell, 2008). Descriptive statistics were used to examine the study variables. Correlation analysis was used to determine the magnitude of the relationships between the study variables while linear multiple regressions were used to predict effective FMD surveillance. 
[bookmark: _Toc383714278][bookmark: _Toc404076224][bookmark: _Toc430268068]3.8	Measurements of variables (quantitative studies)
A Likert scale which ranged from 1 to 5 measured the extent to which the respondent agreed or disagreed with the question. Responses to the questionnaire were anchored on a 5 point Likert scale ranging from; 5=strongly disagree, 4=-Disagree, 3=not sure, 2= Agree and 1=strongly agree. (Mugenda & Mugenda, 1999).The questionnaire designed asked responses about the adoption of ICTs for effective FMD surveillance.
[bookmark: _Toc327182714][bookmark: _Toc327177417][bookmark: _Toc318707707][bookmark: _Toc383714279][bookmark: _Toc404076225][bookmark: _Toc430268069]3.9 Ethical considerations
The subject of research was entirely internal to the organization and therefore required permission from the Ministry of Agriculture Principal Personnel Officer. The Ministry being a sensitive government organization, great care was taken to protect classified information from exposure to threats. However, the study brought out both the academic and managerial perspectives.
[bookmark: _Toc327182715][bookmark: _Toc327177418][bookmark: _Toc318707708][bookmark: _Toc383714280][bookmark: _Toc404076226][bookmark: _Toc430268070]3.10 Problems encountered
· Difficulty of adequate and timely response from respondents through questionnaires.
· Problem of conceptualization & problems of data collection 
· Lack of readily available literature on government and ICTs
· The hardship in finding the relevant technical personnel on station by the time the research commenced given the busy schedules of relevant technical officers.
· Problems associated with technical personnel in departments thinking they are being investigated and therefore not willing to release useful information
[bookmark: _Toc383714281][bookmark: _Toc404076227][bookmark: _Toc430268071]3.11 Conclusion
Therefore, this chapter explored the methodology that was used to investigate the adoption of Information and Communication Technologies (ICTs) for FMD surveillance by the Livestock Health and Entomology Department in the Ministry of Agriculture Animal Industry and Fisheries. The research design included quantitative approaches where a blue print for collection, measurement and analysis of data was constructed. The population size included 102 technical officers while the sample size included 82 respondents using simple random sampling technique. Both primary and secondary data collection methods applied while questionnaires were administered. Validity and reliability was gauged using Cronbach’s Alpha Coefficient test. Analysis which involved key features like questionnaires were conducted using the SPSS computer program after collecting, editing and coding the data. Measurement of variables used the 1 to 5 Likert scale and ethical considerations which required obtaining permission from the Ministry of Agriculture Animal Industry and Fisheries was applied.










CHAPTER FOUR
[bookmark: _Toc266079563][bookmark: _Toc318373189][bookmark: _Toc323892589][bookmark: _Toc329679665][bookmark: _Toc342196708][bookmark: _Toc379447720][bookmark: _Toc399488702][bookmark: _Toc404076228][bookmark: _Toc430268072]PRESENTATION, ANALYSIS AND INTERPRETATION OF FINDINGS
4.1 Introduction
In this chapter, the results were presented, analyzed and interpreted. The chapter highlighted the response rate, demographic characteristics of the respondents and empirical study findings of the study according to the objectives of the study. The analysis was done using SPSS statistical package. The data collected was presented using distribution, pie charts, frequency tables and figures.  
[bookmark: _Toc323892591][bookmark: _Toc329679667][bookmark: _Toc342196710][bookmark: _Toc379447722][bookmark: _Toc399488704][bookmark: _Toc404076229][bookmark: _Toc430268073]4.2	Response Rate
[bookmark: _Toc329679731][bookmark: _Toc375238359][bookmark: _Toc399488740]Table 4: Showing the response rate for questionnaires
	Category
	Population
	Sample size
	Response Rate
	% of Response Rate
	Sampling Techniques

	Livestock and entomology department 
	60
	45
	45
	75%
	Simple random sampling 

	Agriculture department 
	40
	35
	35
	87.5%
	Simple random sampling

	Policy and analysis unit
	2
	1
	1
	50%
	Purposive sampling

	Total
	102
	81
	81
	79.4%
	


Source: Primary Data
This study had a study population of 102; a sample of 81 was selected for the study, of these sampled respondents, a total of 81 employees returned the questionnaires completed giving response rate of 79.4%. This therefore showed adequacy in the sample represented.
4.3 Descriptive Statistics of Background Information 
4.3.1 Gender Respondents. 
The results indicate the nature of gender of the respondents in the study
Graph 1: Gender of Respondents (N=81)

Source: primary data
The study had more male participants at a distribution 59.2% (48), compared to 40.8% (33) females. The male respondents were the majority which is quite common in Uganda given the issues concerning the educating the girl child. This implies that for Ministry of Agriculture Animal Industry and Fisheries to be able to achieve its goals of increasing productivity across the country this discrepancy should be reduced. 
4.1.2 Age Bracket of the Respondents. 
This section looked at the age bracket of respondents which was categorized as below 25 years, 26.-35 years, 37-45 and above 45 years. The results were analyzed using descriptive statistics and presented as follows:
4.3.2 Age of Respondents. 
Graph 2: Age of Respondents (N=81)


The study findings show that 54.8% (46) of the respondents fall in the age bracket of 26-35 years, followed by 37-45 years at 20.2% (17), above 45 years at 14.3% (12) and below 25 years at 10.7% (9). The results show that majority of respondents where in age bracket of 26-35 years, this was due to the fact that in Ministry of Agriculture Animal Industry and Fisheries, as officers get more experience, they tend to move for higher posts in the public service which are less the ministry. This group however comes with better Information Technology education which quite relevant for the research. This implies that MAAIF can focus on long term projects and be able to achieve with staff that will probably be around much longer.
4.3.3 Job category of the Respondents.  
This section looked at the Job category of the Respondents which was categorized into Agricultural Planning Department (MAAIF), Livestock Health and Entomology (MAAIF) and Policy Analysis Unit (MAAIF)
Graph 3: Job category (N=81)


Source: primary data 
The study findings in the table above show that majority of the respondents at 55.5% had been working in the Agriculture planning department followed by livestock health and entomology with 43.2% and lastly policy analysis unit with a valid percentage of 1.2%. This implies that most of the employees are employed in the Agriculture planning department which is tasked with making feasible plans for the ministry. 
4.3.5 Length of service of the Respondents. 
The results indicate the Length of service of the respondents in the study
Graph 5: Distribution by Length of service
 Length of service (N=81)

Source: primary data
The study findings in graph 5 show that majority of the respondents at 48% (6-10 years), 18% (1-5 years), and 10 % had spent (11-15 years), 5% had spent (16-20 years). Only one (1.2%) respondent had spent above 21 years in the ministry. The results show that majority of respondents had spent 6-10 years, this is due to the fact that public servants are occasionally shuffled making it difficult for employees to last longer in the ministry. This implies however that MAAIF can still focus on long term projects and be able to achieve its goals since staff remain in the ministry for a relatively long time.
4.4 Correlation Analysis 
The objectives of the study were based on the relationships between the different variables which were: the use of ICTs (mobile phones) for data collection influences FMD surveillance, ICTs (software) for data processing influences FMD surveillance and the extent to which ICT use for information dissemination (mobile phones, Internet) influences FMD surveillance. In order to achieve this, the Pearson (r) correlation coefficient was computed given the interval nature of the data and the need to test the direction and strength of relationships that exist among the study variables. Table 5 presents the correlation analysis results.
Table 5: Pearson Correlations
	
	ICTs (mobile phones) for data collection
	ICTs (software) for data processing
	ICT (mobile phones, internet) for information dissemination
	Effective FMD surveillance  

	 ICT (mobile phones) for data collection
	1.00
	
	
	

	ICT (software) for data processing
	.369** 

	1.000
	
	

	ICT (mobile phones, internet) for information dissemination
	.264** 
	.385** 

	1.000
	

	 Effective FMD surveillance
 ** Correlation is significant at the 0.01 level (2-tailed). 
	.335** 
	.394** 

	.472** 

	1.000



It can be deduced from Table 5, that ICTs (mobile phones) for data collection, ICTs (software) for data processing and ICTs (Mobile phones, internet) for information dissemination have a significant positive effect on effective FMD surveillance.
4.4.1	The Relationship between ICTs (mobile phones) for data collection and effective FMD surveillance
The relationship between ICTs (mobile phones) for data collection and effective FMD surveillance was examined. The findings show that there is a positive relationship (r=.335**, P≤ 0.01) between ICTs (mobile phones) and effective FMD surveillance. This result shows that employee’s use of ICTs (mobile phones) for data collection could greatly influence effective FMD surveillance.
4.4.2 The Relationship between ICTs (software) for data processing and effective FMD surveillance
The results in table 5 show that there is a positive relationship between ICTs (software) for data processing and effective FMD surveillance (r=0.394**, p≤ 0.01).This signifies that increased accessibility and use of ICTs (software) for data processing could greatly influence effective FMD surveillance. 
4.4.3 The Relationship between ICTs (Mobile phones, internet) for information dissemination and effective FMD surveillance
The results in table 5 show that there is a positive relationship between ICTs for information dissemination and effective FMD surveillance (r=0.472**, p<0.01).This implies ICTs  for information dissemination could greatly influence the effectiveness of FMD surveillance
[bookmark: _Toc362388303][bookmark: _Toc368565770][bookmark: _Toc404076230][bookmark: _Toc430268074]4.5	Predictive potential of adoption of ICTs and effective FMD surveillance
[bookmark: _Toc360788034][bookmark: _Toc368565505]Regression analysis was conducted to establish the variance explained by the independent variables in brand preference. Table 6 provides details of the results.
Table 6: Regression results
	Variables
	
	Un-standardized Coefficients
	Standardized Coefficients
	T
	Sig.

	
	
	B
	Std. Error
	Beta
	
	

	(Constant)
	
	.769
	.118
	 
	6.518
	.000

	Adoption of ICTs 
	
	.001
	.054
	.002
	.027
	.979

	effective FMD surveillance
	
	.550
	.063
	.623
	8.666
	.000

	R = .625; R2= .390; Adjusted R2= .385; F Stat= 77.753; Sig=.000


[bookmark: _Toc368565771][bookmark: _Toc404076231][bookmark: _Toc430268075][bookmark: _Toc360710585][bookmark: _Toc360710755][bookmark: _Toc360788035][bookmark: _Toc360853632][bookmark: _Toc362388304]Dependent: Effective FMD Surveillance
[bookmark: _Toc368565772][bookmark: _Toc404076232][bookmark: _Toc430268076]Source: Primary data

The following regression table was tested:
Model:	
Effective FMD surveillance = β0 + β1 Adoption of ICTs
Effective FMD surveillance =.769 +.002 + ε effective FMD surveillance
The results in table 6 showed that Adoption of ICTs has a significant predictive power, while effective FMD surveillance has an insignificant predictive power. Overall, the model explained only 39% of the variance in effective FMD surveillance, suggesting that others factors not considered in this study may explain the remaining 61% of the variance.














[bookmark: _Toc404076233][bookmark: _Toc430268077][bookmark: _Toc360788037]CHAPTER FIVE
[bookmark: _Toc360853634][bookmark: _Toc362388305][bookmark: _Toc368565773][bookmark: _Toc404076234][bookmark: _Toc430268078]SUMMARY OF FINDINGS, DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS
[bookmark: _Toc360788038][bookmark: _Toc362388306][bookmark: _Toc368565774][bookmark: _Toc404076235][bookmark: _Toc430268079]5.1 Introduction
[bookmark: _Toc362388307]This chapter represents the results of the study.  It comprises of descriptive and inferential statistics.  Results were obtained using the reliability tests, cross tabulations, correlation and regression analysis. This chapter covers the discussion of findings from the field study, the conclusions and recommendations in line with the research objectives. Study limitations and suggested areas for further research are also presented.
 These show the results as tested by the objectives of the study which were:
i. To establish whether the use of ICTs (mobile phones) for data collection influences FMD surveillance
ii. To assess the extent to which  use of  ICTs (software) for data processing influences FMD surveillance
iii. To establish the extent to which use of ICTs for information dissemination (mobile phones, Internet) influences FMD surveillance

5.2 [bookmark: _Toc362388308][bookmark: _Toc368565776][bookmark: _Toc404076236][bookmark: _Toc430268080]Discussion of Findings
5.2.1 ICTs (mobile phones) for data collection and FMD surveillance.
Results from the regression analysis indicated that there is a moderate positive relationship between ICTs (mobile phones) for data collection and FMD surveillance. The results on usage of ICTs (mobile phones) for data collection and FMD surveillance mean that the ministry can use ICTs (mobile phones) for data collection and FMD surveillance. Specifically, the ministry officials need to constantly easily interact directly among each other (Agricultural Planning technical officers, Livestock Health and Entomology technical officers and Policy Analysis technical officers) together with relevant remote officers across the country. This would help create opportunity for the ministry to take advantage of communication channels to help provid the vital information.
Sumanski, et al, (2006) found out that Mobile communication has arguably had a bigger impact on humankind in a shorter period of time than any other invention in human history. In some instances, access to mobile phones has been associated with increased agricultural income because they allow quick access to information making it easier to respond to threats. When information reaches  its  destination  with  a  delay,  it reduces  the  value  of  the information.  For  proper  control  of  communicable  diseases  the  quick  dissemination  of information is essential. Using  e-mails  and  SMS  (Short  Message  Service)  messages  to  send information,  alerts,  feedbacks  and  guidelines  in  order  to  disseminate information as soon as possible would be appropriate for surveillance. Mobile phones can make ideal tools for the wide dissemination of information relating to FMD surveillance.
5.2.2 Use of ICTs (software) for data processing and FMD surveillance.
Results from the regression showed that there is a moderate positive relationship between use of ICTs (software) for data processing and FMD surveillance. The term information and communication technologies (ICT) encompasses a range of technologies for gathering, storing, retrieving, processing, analyzing and transmitting information that are essential to prospering in the global economy, (Crossman & Lee-Kelly, 2004).  With the use of hardware devices like mobile phones, electronic data capture can potentially make it easier for personnel to collect and manage large volumes of data and shortens the time needed for analysis. This process involves data processing. Where electronic veterinary records are kept, data can be extracted to central databases and analyzed. The objective of this system is to obtain animal health information from field veterinarians in a timely fashion to establish baseline patterns in animal health (Sawford et al 2010). Also the Geographical Information Systems (GIS) is software that can greatly improve FMD surveillance. Praveen et al (2009) notes that GIS enables researchers to locate high prevalence areas and populations at risk, identify areas in need of resources, and make decisions on resource allocation. Data about disease incidence, including location can be incorporated easily in a GIS software for comprehensive analyses. 

5.2.3	ICT use for information dissemination (mobile phones, Internet) and FMD surveillance.
Results from the regression showed that there is a moderate positive relationship between use of ICTs (mobile phones, Internet) for information dissemination and FMD surveillance. The real issue for ICTs in a development context is how well the use of technologies supports farmers to reduce their losses. ICTs play a valuable role as an enabler or facilitator of development opportunities more generally. To take advantage of these technologies and use them effectively, organizations need to develop an overall framework and strategy for their application, and to have an organizational structure in place to manage the development of strategies and oversee their implementation. It is important to move away from techno centric planning and implementation approaches to models that focus on establishing sound policy and support strategies leading to capacity development and empowerment. It is important that veterinary staff be trained on how to best utilize the ICT systems in place. On the other hand, the system has got to be friendly enough. It should always be worth remembering that the information technology is easily accessible, but valueless without the knowledge and skills to use it productively. Maximizing exploitation of technological developments requires parallel capacity building, increased understanding of procedural processes and political support. Therefore the literature brings out the fact that the adoption of ICTs can play a vital role in effective FMD surveillance. The ability to use ICTs to collect process and disseminate information could promote an open system, aiding the development of an information platform where widely differing technological tools are blended together to make a robust, balanced, comprehensive national FMD surveillance system broadly accessible not only MAAIF but to all stakeholders.
5.3 [bookmark: _Toc362388313][bookmark: _Toc368565782][bookmark: _Toc404076237][bookmark: _Toc430268081]Conclusions
The discussion of findings of research questions leads to the following conclusions:
· Adoption of ICTs means that if ICTs (mobile phones) for data collection is carried out it will have a positive impact on FMD surveillance. Therefore, an increase in adoption of ICTs (mobile phones) for data will improve FMD surveillance. 
· The use of ICTs (software) for data processing is positively related FMD surveillance. This means that if ICTs (software) for data processing is carried out it will have a positive impact on FMD surveillance. Therefore an increase in ICTs (software) for data processing leads to an improved FMD surveillance system.  
· [bookmark: _Toc362388314][bookmark: _Toc368565783]The relationship between ICT use for information dissemination (mobile phones, Internet) and FMD surveillance is positively skewed. This means that if ICT use for information dissemination (mobile phones, Internet) is carried out it will have a significant impact on FMD surveillance.
[bookmark: _Toc404076238][bookmark: _Toc430268082]5.5 Recommendations
Basing on the above conclusions, the following are some suggested recommendations.
i. The theoretical implication is that ICTs (mobile phones) for data collection can be essential for FMD surveillance. This means that, since ICTs (mobile phones) for data collection is still in its infancy, future studies should be carried out to investigate how best ICTs (mobile phones) can be further used for data collection. This will provide future recommendations that can help companies improve ICTs (mobile phones) in data collection strategies that can in the long run improve FMD surveillance.
ii. Another theoretical implication relates to the predictive power of the current study model. This means that future studies should explore other potential factors that may improve the FMD surveillance system.
iii. [bookmark: _Toc360788023]Managerial implications – One area the Ministry can improve FMD surveillance is developing sustainable strategies for FMD surveillance. The Ministry should not base 100% of their production efforts on improving ICTs (mobile phones) for data collection since its impact is not highly significant to improve FMD surveillance.
[bookmark: _Toc362388315][bookmark: _Toc368565784][bookmark: _Toc404076239][bookmark: _Toc430268083]5.6	Limitations of study and Areas for future researches
i. Paucity of studies on the relationship between ICTs (mobile phones) for data collection is and FMD surveillance deprived the study of the opportunity to cross validate the present study findings. Future studies should be conducted to confirm these results.
ii. Considering the time scope and the slow response to conduct this study, the small sample size (n=81) could have had an effect on the results. Future studies should be conducted using a bigger sample size to validate the robustness on the model.
iii. The study is cross-sectional. Given that the views held by individuals may change over the years, there is need for a longitudinal study. 
iv. Although a survey questionnaire was used to collect data, follow up interviews, which would have informed us of the reasons why the respondents held certain views were not undertaken. Therefore, the need for a qualitative approach is evident. 
[bookmark: _Toc383714282][bookmark: _Toc404076240][bookmark: _Toc430268084]
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[bookmark: _Toc430268085]APPENDIX I: QUESTIONAIRE
Section 11: Effective FMD surveillance
	
Passive surveillance

	· Reporting of suspected cases
	
	
	
	
	

	1. Have ICTs such as mobile phones been used in reporting suspected cases of FMD to satisfactory level?
	
	
	
	
	

	1. Can such ICTs (mobile phones) improve on reporting suspected cases of FMD?
	
	
	
	
	

	1. Are there other ICTs that can streamline reporting of suspected of FMD?  
	
	
	
	
	

	· Knowledge Sharing
	
	
	
	
	

	3. Farmers have adequate knowledge on FMD
	
	
	
	
	

	4. ICTs such as mobile phones and web technologies can play a vital role in providing knowledge on FMD
	
	
	
	
	

	Active surveillance

	· Door to Door surveys
	
	
	
	
	

	1. ICTs such as mobile phones are being effectively used for routine surveillance of FMD
	
	
	
	
	

	1. ICTs such as mobile phones are simplifying surveillance
	
	
	
	
	

	· Mass Sensitization
	
	
	
	
	

	1. ICTs such as web technologies and Mobile phones are being effectively used for sensitization on FMD
	
	
	
	
	

	1. These ICTs can simplify sensitization on FMD
	
	
	
	
	

	Sentinel surveillance

	· Timely Reporting
	
	
	
	
	

	1. ICTs such as mobile phones have reduced the time taken to report outbreaks of FMD
	
	
	
	
	

	1. Use of ICTs such as mobile phones can reduce the time taken to report on FMD outbreaks
	
	
	
	
	

	· Regular Reporting
	
	
	
	
	

	1. ICTs such as mobile phones and internet have simplified regular reporting on FMD outbreaks
	
	
	
	
	

	1.  ICTs such as mobile phones and internet can improve on the frequency of FMD reporting
	
	
	
	
	

	· Report Dissemination
	
	
	
	
	

	1. ICTs such as internet have been adequately used in report dissemination
	
	
	
	
	

	1. ICTs can improve on report dissemination
	
	
	
	
	

	· Progress monitoring
	
	
	
	
	

	1. Use of ICTs is playing a vital role in monitoring of FMD progress
	
	
	
	
	

	1. ICTs are vital in monitoring of FMD outbreaks
	
	
	
	
	




Section 111: Adoption of ICTs
	Data collection

	Timeliness
	
	
	
	
	

	1. You get timely information on FMD outbreaks
	
	
	
	
	

	1. Available ICTs like mobile phones can improve timely reporting of FMD outbreaks
	
	
	
	
	

	Accuracy
	
	
	
	
	

	1. The data received on FMD surveillance is usually accurate 
	
	
	
	
	

	Instruments
	
	
	
	
	

	1. ICTs such as mobile phones are being used for FMD surveillance
	
	
	
	
	

	1. ICTs have been effectively used in data collection for FMD surveillance
	
	
	
	
	

	1. Available ICTs are adequate for data collection
	
	
	
	
	

	Data Processing
	
	
	
	
	

	· Computation
	
	
	
	
	

	1. Data processing software are being used to track progress on FMD
	
	
	
	
	

	1. Software for data processing is available in MAAIF to track progress on FMD
	
	
	
	
	

	· Classification

	1. Information Systems are available for FMD surveillance
	
	
	
	
	

	1. Information Systems are being used for FMD surveillance
	
	
	
	
	

	1. Information Systems are vital in FMD surveillance
	
	
	
	
	

	· Verification
	
	
	
	
	

	1. Databases are available for FMD surveillance
	
	
	
	
	

	1. Databases are frequently updated
	
	
	
	
	

	1. Databases are used by all relevant stakeholders
	
	
	
	
	

	· Summary

	1. MAAIF web sites that educate on FMD outbreaks and surveillance are available
	
	
	
	
	

	1. Alternative web sites are available to facilitate FMD surveillance
	
	
	
	
	

	1. Web technologies are being used to disseminate surveillance reports
	
	
	
	
	

	1. Blogs have a role to play in FMD surveillance
	
	
	
	
	

	· Information Dissemination

	Reports 
	
	
	
	
	

	1. Mobile phones and Internet are vital in reporting finds on suspected FMD outbreaks
	
	
	
	
	

	1. Mobile phones and Internet are being adequately used for report sharing on FMD findings
	
	
	
	
	

	Feed back

	1. Mobile phones and internet are being used effectively to provide feedback on FMD surveillance
	
	
	
	
	

	1. Mobile phones and internet are vital in providing feedback after FMD surveillance
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Male, 59.2% (48)
Female,40.8% (33)
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10.70% (9)
54.80% (46)
20.20% (17)
14.30% (12)
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