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ABSTRACT
Agriculture is an important sector in the Kenyan economy. It contributes 26.6% to the
GDP, creates employment to about 80% of the rural population, supplies raw materials
to industries and earns the country the much-needed foreign exchange. There is need,
therefore, to develop this sector. Agricultural information is one critical resource in
agricultural development. It is the basis of a modern and progressive agricultural
sector. This, therefore, demands that agricultural information be generated, tested,
packaged and readily made available to the users. Effective use of information and
communication technology (ICT) would greatly improve agricultural information
management for overall development of the sector. Studies, however, indicate the use
of ICT-based systems for the management of agricultural information within and
between the various subsystems of the agricultural sector is limited. The overall
purpose of the study was to establish the actual status of ICT usage in management of
agricultural information and determine conditions inhibiting the implementation of the
ICT usage. It investigated the current state of agricultural information management and
determined the factors that influence the effective application of ICT-based systems in
this work. It further determined and documented the requirements for implementing an
ICT-based system that would interface the management of agricultural information
within and between the agricultural research, extension service, training institutions and
farmers in Nakuru District Kenya. A modified Delphi technique was used to obtain
both qualitative and quantitative data. Respondents in the study were drawn using
proportionate random sampling from research scientists, the technical extension staff,
teaching staff of agricultural training institutions, and farmers in the district.
Questionnaires were used to collect data. The statistical package for social sciences
(SPSS) was used for data analysis. T-test at o < 0.05 was used to test hypotheses,
accordingly. The study established that there were low levels of information processing
using ICT within and between the major subsystems of the agricultural sector in the
district. Lack of resources, computer illiteracy, poor infrastructure and insufficient
government initiative has been found to be major impediments on the utilization of this
technology. Investment in science and technology, infrastructure development, and
promotion of education are some of the measures that would enhance adoption of ICT

in the management agricultural information for agricultural development.
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CHAPTER ONE
INTRODUCTION

1.1 Background Information

Information and Communication Technology (ICT) has been the primary impetus
of the current globalization process. ICT application has enabled countries make gigantic
improvements in both productivity and quality in agriculture, manufacturing, infrastructure,
public administration, and in services such as trade, distribution, marketing, education and
health. Trends in a number of transition economies such as India, Costa Rica, and
Mauritius indicate that one of the major forces spurring development in their various
sectors is the appropriate application of ICT. ICT streamlines and automates processes,
thus improving essential services while reducing unnecessary costs and inefficiencies
(Michael, 1991; Republic of Kenya, 2001).

The potential role of ICT and Information Communication Management (ICM) in
improving effectiveness of agricultural productivity has given rise to wide-ranging
initiatives to address the digital divide between developed and developing countries
(Eponou, 1994). At the global level, the Global Forum for Agricultural Research (GFAR)
contributes to bridge the ICT adoption gap through a global alliance of regional agricultural
information systems, also known as GLOBAL RAIS (Stoop, 1988; Metcalfe, 1994). At the
regional level, the Forum for Agricultural Research in Africa (FARA) has promoted the
development of a regional strategy through workshops held in April 2004, with the
objective of analyzing the strengths and weaknesses of national agricultural information
systems in the region with the aim of using the outputs to develop a regional strategy
(RAIN, 2007). Locally, the National Extension Task Force (NETF) has pointed out the
value of ICT and called for its adoption in the management of agricultural information
(NETF, 2007). |

The Association for Strengthening Agricultural Research in Eastern and Central
Africa (ASARECA), an association of the National Agricultural Research Institutes of ten
Eastern and Central African (ECA) countries, including Burundi, Democratic Republic of
Congo, Eritrea, Ethiopia, Kenya, Madagascar, Rwanda, Sudan, Tanzania, and Uganda aims
to promote economic growth, food security and export competitiveness through productive

and sustainable agriculture. It carries out its activities through seventeen regional



Networks, Programmes and Projects (NPPs). The Regional Agricultural Information
Network (RAIN) is one of these NPPs and is spearheading the enhancement of ICT/ICM
capabilities of national agricultural research systems (NARS) in the ASARECA countries.
Its mission is to promote the provision and sustainable management of client-oriented
agricultural information. Particular emphasis is on strengthening regional capacities to
access, generate, exchange, package disseminate and use this information for agricultural
research and development in ways that contribute to ASARECA’s goals and objectives.

The regional efforts to spur agricultural development during this information age
are an opportunity for Kenya to strategically position herself to benefit from the global
economy (Kenya, 2002). Every subsystem in the agricultural information business is
rapidly becoming part of a ‘global’ system, and none of the players (agricultural research,
agricultural extension, agricultural training institutions, end-users and other stakeholders)
can any longer operate in isolation. The rapid advances in computing and
telecommunications are forcing all parties in the agricultural information chain to consider
what role they may be playing now and in the near future. The conventional boundaries
between agricultural information providers and users are being broken down (Kinara, 1984;
Hussey, 1985; Clarke, 1991; Agbamu, 2000; Kamau, 2006). The country however needs
to undertake a priority-setting exercise to give guidance and standards on where to focus
attention to fast track adoption of ICT in the management of agricultural information for
agricultural development. The information and communication technology is one of the
fastest growing sectors in the country. Computer usage has been rising rapidly over the
years while their cost has been falling. The range and diversity of computer applications in
day-to-day activities has increased substantially (Republic of Kenya, 2001). This would be
expected to infuse efficiency in the delivery of services by making information more
readily and widely available.

The Kenya National ICT Policy (2005) and ICT Strategy for Economic Growth
(2006) publications represent the nations vision of the information age. The preparation of
the two documents was guided by the aspirations set out in Kenya’s key socio-economic
development framework documents including: The Economic Recovery Strategy for
Wealth Creation and Employment 2003-2007; Poverty Reduction Strategy Paper, 2001;
and Sessional Paper No.2 of 2005 on Development of Micro and Small Enterprise for
Wealth and Employment Creation for Poverty Reduction. The imminent upgrading of the

(3



ICT sector in Kenya through the formulation of a National ICT Policy and Strategy is
significant because it has the potential to simultaneously develop the ICT sector and use the
ICTs for employment creation, as well as, a broad-based enabler for economic recovery
and achievement of national development goals.

The ICT Strategy for Economic Growth is being implemented through rolling plans
initiated by intersectoral Task Groups working under the oversight of an ICT National
Steering Committee. With the right sets of action plans it is possible for Kenya to embark
on alternative system of agricultural information management and gain competitiveness in
this key sector. A competitive sector is one which is able to utilize resources efficiently.
Agricultural information is one emerging critical resource that needs to be harnessed and
utilized efficiently to thrust forward the agricultural sector. It is on the basis of this
information that decisions are made, and it is from such decisions that actions are taken that
impact on the performance of the entire sector (Babu, et. al., 1997; Muyepa, 2002).
Building electronic links between the various subsystems of the agricultural sector
represents the next step for the government that promises huge gains in productivity and
speed. With appropriate ICT application, agricultural information would be transformed
into a commodity created, manipulated and distributed to users effectively (Kenya, 2002;
Ochieng, 2004). Equally it would be possible to maintain high quality and constantly
accessible databases that surpass catalogues, reports and even manuals that contain full text
information. This technology would solve transport and distance problems, provide
accurate and relevant information on a timely basis, help put in place early warning
systems, and ensure preparedness for response to emergencies.

Efficient management of agricultural information manifests itself in the way things are
done, actions accomplished and results achieved. Some countries have digitized their
agricultural information management and substantially improved their agricultural
information management systems hence there is need for Kenya to move in the same
direction to edge closer to world competitiveness (Sheng, 2000; Xu, 2001). Despite the
potential of ICT to make the management of agricultural information more efficient,
responsive and effective, the Kenyan agricultural sector is yet to become part of the
information society now enjoying the digital revolution (Kenya, 2002). Much of

agricultural information processing is still done manually through paper and human



movement with all its attendant problems. Without the agricultural sector in the country
embracing ICT it will be further marginalized in a new economic dispensation.

This study examined the current state of agricultural information management using
Nakuru District as the point of focus. It determined the extent of ICT application in the
management of agricultural information and identified the factors that have hindered the
use of this technology in the same. On the basis of the results, the study finally
recommends viable mechanisms for deploying ICT-based agricultural information
management systems to interface management of agricultural information between the

research, extension service and training institutions, and farmers.

1.2 Statement of the Problem

The agricultural sector has various subsystems that are interdependent and often
share and exchange agricultural information. Agricultural information is a critical resource
for agricultural development because it empowers people to make informed choices in the
process of improving their livelihoods. The importance of access to and use of information
in rural areas for transforming agriculture has been demonstrated in some of the
economically rapidly growing economies such as China (Xu, 2001). In Tanzania,
Mchombu (2003) demonstrated the positive impact of information services on agricultural
practices. Likewise agricultural information bottlenecks were identified among causes of
low agricultural productivity in Malawi, contributing to deepening poverty (Muyepa,
2002).

Use of information and communication technology (ICT) would enhance and
improve the agricultural information management processes within and between the
agricultural subsystems. However in Kenya, the sector lacks an effective ICT-based
agricultural information management system that is efficient and more responsive to the
changing trends in the overall agricultural development process (Ngesa, 1991; ISNAR,
1999; Kenya, 2002; Ochieng’, 2004; Kamau, 2006; NETF, 2007). To put in place such a
system, there is need to determine the personal and institutional factors that influence the
application of information and communication technology in the management of
agricultural information in order to put benchmarks and subsequently set targets and

objectives. Very few empirical studies relating to these factors have however been carried



out. Without knowledge from such studies it will continue to be difficult to improve the
management of agricultural information using ICT-based systems. This study was

intended to provide this knowledge.

1.3 Purpose of the Study

The overall purpose of the study was to establish the actual status of ICT usage in
management of agricultural information and determine conditions inhibiting the
implementation of the ICT usage. It investigated the current state of agricultural
information management and determined the factors that influence the effective
application of ICT-based systems in this work. It further determined and documented the
requirements for implementing an ICT-based system that would interface the management
of agricultural information within and between the agricultural research, extension service,
training institutions and farmers in Nakuru district Kenya. The study thus identified the
requisite interventions that would enhance effective ICT usage in the management of
agricultural information as one way of contributing towards improved performance of the

agricultural sector.

1.4 Objectives of the Study

The specific objectives of the study were:

@) to identify and document the approaches currently being used in the management
of agricultural information within and between the agricultural research station, the
extension services, the training institutions and farmers.

(i)).  to determine and document the institutional factors that influence the application of
information and communication technology in the management of agricultural
information.

(iii)  to determine and document the personal factors that influence the application of
information and communication technology in the management of agricultural

information.



(iv)  to determine the disincentives to the use of ICT-based systems in the management
of agricultural information within and between the agricultural research, extension
and the training institutions.

(v)  to determine the extent of preparedness in training of the agricultural research,
extension service and training institution teaching staff in the use of ICT-based
agricultural information management systems.

(vi) to assess farmers’ awareness, attitudes, and abilities to use ICT to access agricultural

information.
1.5 Hypotheses of the Study
The following were the hypotheses of the study:

Ho;. There is no significant difference between the extent to which agricultural research
staff need ICT-based agricultural information management skills and the extent to
which they possess these skills.

Ho,. There is no significant difference between the extent to which extension staff need
[CT-based agricultural information management skills and the extent to which they
possess these skills.

Ho;.  There is no significant difference between the extent to which agricultural training
institution teaching staff need ICT-based agricultural information management
skills and the extent to which they possess these skills.

Hos.  There is no significant relationship between farmers’ education attainment and

level of farm operation and their willingness to use ICT to access agricultural

information
1.6 Significance of the Study

. - /j. . . -
This research project will contributes toward creating ICT-based agricultural
information management systems. It identifies the critical factors that need to be addressed
before an effective ICT-based agricultural information management system within and

between the agricultural research, the extension service and the agricultural training



institutions and farmers is put in place in Nakuru District, Kenya. The study would
contribute to human resource capacity building by way of identifying the requisite skills to
use an ICT-based agricultural information management system (AIMS) and appropriate
training programmes for developing these skills. An ICT-based agricultural information
management system would contribute significantly to the development of the agricultural
sector. This would be by way of makiﬁg the management agricultural information within
and between the various subsystems more efficient and responsive to the changing trends
in the development process. .

The ﬁndiﬁgs of the study will be made available to the Governmélt of Kenya,
voluntary agencies, educational institutions and research bodies through seminars,
conferences and reports. It is éxpected that the Government of Kenya, which is beginning
to put due emphasis on a knowledge-based economy might benefit from the findings when
formulating policies towards the development of an e-based information management
system in the agricultural sector. Finally, the study generates an interest in the field of use
of computers in a networked agricultural information management system in Kenya so that
the government and research bodies would find it prudent to support or even commission

other studies in this area.
1.7 Assumptions of the Study

Staff in the agricultural research, the extension service and the training institutions
are assumed to be adequately competent with regard to agricultural information
management using the manual systems. The manual system of information management is
however slow and inefficient. The use of an ICT-based intervention would therefore be
assumed to be a significant contribution towards improving the management of agricultural

information with all users benefiting from the resultant improved communication services.
1.8 Limitation of the Study
The study was conducted in Nakuru District. Ideally it should have covered the entire

country but the length of study and resources would have been quite high. Therefore,

caution is necessary when attempting to generalise the results.



1.9 Definition of Terms
The following are definitions of terms, which are critical to the understanding of the study.

Agricultural extension staff: The technical personnel who take agricultural innovations to
the users and include those who serve at the district and divisional levels.

Agricultural information management system (AIMS): A system in which agricultural
information is generated, transformed, transferred, consolidated, received and fed
back in such a manner that these processes complement each other to underpin
knowledge utilisation by decision-makers in the agricultural sector.

Agricultural research staff: The scientists who carry out research work at the agricultural
research centres.

Agricultural training institution staff: The teaching staff in the training institution who
train for the agricultural sector.

Category of staff: Staff categories in the study will be; agricultural research staff,
agricultural extension staff and agricultural training institution staff.

Hardware: The physical components of the computer system for the AIMS.

Information and communication technology (ICT): A collection of hardware, software
and liveware used for capturing, storing, checking, integrating, manipulating,
analysing, displaying and communicating information to users.

Information management skills: Behavioural characteristics of knowledge, judgement,
expertise and attitude required for the capturing, storing, checking, integrating,
manipulating, analysing, displaying and communicating information to users.

Large scale farmer: One with more than 100 acres of land under agricultural production.

Liveware: Persons skilled to use the ICT-based agricultural information management
system.

Level of education: The highest form of training that the staff has ever attained and
includes the latest academic qualification attained.

Management of agricultural information: The process of capturing, storing, checking,
integrating, manipulating, analysing, displaying and communicating information in

such a way that that users can make informed decisions by use of the information.
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Medium scale farmer: One with between 50 to 100 acres of land under agricultural
production.

Potential of ICT: The possibility of information and communication technology being
developed or used in the management of agricultural information.

Small scale farmer: One with less than 50 acres of land under agricultural production.

Work experience: The proficiency acquired by the staff as a result of working in the
service and is estimated by the number of years that the staff has been in active

employment with the service.
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CHAPTER TWO
REVIEW OF LITERATURE

2.1 Introduction

Agricultural information is a critical resource in agricultural development. It is a
major ingredient towards realizing a knowledge-based agricultural sector. Exploiting
agricultural information through analysis, interpretation, packaging and efficient
dissemination using advanced technology is a key driver of agricultural competitiveness.
Its effective management and utilization directly influences the performance of the entire
agricultural sector. Unfortunately, the management of agricultural information has not
been sustained by local research and use of modern technology based methods. Literature
on the practices and use of modern methods of agricultural information management
continue to be insufficient both in scope and scale. What order of priority should be given
to modernizing management of agricultural information? What should be developed first
and what should come last?

The literature cited in the review below is a combination of original research,
summaries of primary sources, and generally works that relate to agricultural information
management. The first section of the review deals with the role of agricultural information
in agricultural development while the second section outlines the application of ICT in
agricultural development. The third section focuses on agricultural information
management systems in developed countries. Emphasis here is put on how ICT-based
systems have contributed to the success of their agricultural sectors. In the fourth section,
literature on the Kenyan agricultural information systems is presented. Prominence is
given to the limitations of the systems currently in place. The fifth section deals with the
agricultural subsystems in Kenya and underscores the need for an ICT-based system that
would improve and interface their agricultural information management. A summary of the

literature review is given before finally developing a conceptual model of the study.

2.2 The Role of Agricultural Information in Agricultural Development

Information is a critical resource in agricultural development. Literature on
agricultural development models indicates that the foundation of a modern and productive
agricultural sector is the availability of appropriate and well-tested agricultural information
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(Rogers, 1983; Nagel, 1980; Mowlana and Wilson, 1988; Lopez and Bruening, 2002).
Agricultural information is knowledge that has been gathered, interpreted, and organised
for use in decision-making by users (Haverkort and Engel, 1986; Ngesa, 1991; Mugo,
1992; Babu et al., 1997; Banu and Bode 2002; Muyepa, 2002 ). In many cases the
information is in place and all that is needed is the recognition of its true value and utility
and then disseminate it to users. There are, however, cases where information may need to
be generated and tested by researchers. In all these cases, the critical element is that, for
the information to have impact on agricultural production, it needs to reach the users in a

form that is appropriate, useful and timely.

There is a clear relationship between information, agriculture and progress.
Information has a great impact on decision making and hence its value is closely related to
the decisions that arise from its use (Lindner et al, 1982; Menou and Niang 1991; Banu
and Bode 2002). It is as much about the process of communication between actors, as the
design and dissemination of information products or the implementation of information
services. Mugo (1993) identifies principal functions of information for agricultural
development thus:

* asaknowledge tool: circulation of knowledge, innovation and experience;

* asatool to assist decision-making: facilitating strategic choices by actors;

® as a communication process: creating links between different actors (virtually if

not physically).
The main challenge in the coming years will be the capacity of various stakeholders to
adapt sufficiently quickly to a context that is undergoing profound change. Information
and communication are one of the essential ways of facilitating this vital change (Faylon
and Acoba, 2002). For this to actually occur CTA (1996) had earlier indicated the
following steps as mandatory:

* Accelerating the speed with which information circulates. Given a situation that
demands frequent new economic and technical choices, any information that
circulates too slowly, quickly becomes obsolete and of little value. Its value is
related to those who use it, when it is used and in what situation it is used. In this
sense, information is similar to other commodities.

* Encouraging the various stakeholder groups to obtain direct access to information.

This is a question of efficiency and fairness. The limitations of previous systems of
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disseminating information to intermediary bodies who themselves were supposed
to redistribute it, have become apparent. Information must be channelled as far as
its end-user.

Diversifying the supply of information so that it can meet increasingly precise and
varied information needs. There are a great many stakeholders and their needs
differ. The information needs of government as the chief stakeholder in the
development of agriculture is indeed phenomenal: information about trends in
population, the economy, and society in general, at regional, national, and local
levels; fast and correct feedback on the impact of policy measures; forecasting
information for decision-support systems; impact assessment techniques to be
applied to different policy options; comparative information on the results of
national policies in other countries. The needs of other actors in the agricultural
sector are also crucial. The ability of farmers to respond rapidly to population
trends depends, in part, on the information to which they have access about changes
in demand, new techniques, prices and the experiences and achievements of others.
Information that is poorly targeted in its content, in its form and in the way it is
disseminated, is often useless information.

Using information as an ‘observatory’, enabling signs of change to be picked up, in
order to understand the occurrence of evolving and dynamic situations.
Consolidating information production and dissemination industries and networks.
Through information, stakeholders can be put in touch with each other, so that they

can share their knowledge, skills, experiences, expertise and opinions.

Rural producers, small enterprises, professional non-profit associations, international,

national or local NGOs, local services all play an important part in agricultural

development dynamics (Agbamu, 2000). Their information needs are all greater in that

they need it to help them in their decision-making. Their role is both to supply and to

receive information (Bennel, 1989). Information in this case no longer revolves around

disseminating a message formulated by “those who know”, to “those who do not know”.

The information supply is thus becoming as multiple and as varied as demand (Eponou,

1990; Boehlje,1998; Faylon and Acoba, 2002). It comes as much from producers as from

decision-makers. This means making information accessible and available to these groups
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in suitable form, in order to broaden the range of possible technical and economic choices
open to them, and to help them make fully informed choices.

One main reason for low agricultural productivity is related to inadequate
agricultural information dissemination (Mugo, 1993; Banu and Bode 2002; Garforth, et
al.2003). It is therefore assumed that one of the priority actions to be developed in order to
increase agricultural production is to define a strategy that will lead to good dissemination
of technological packages and innovations to users. This would be achieved if scientific
and technical information dissemination activities are strengthened and consolidated at the
level of institutions involved in agricultural development, that is extension services,
research institutes, training institutions, information and documentation centres and other
stakeholders. There is therefore demand to design different information products (tools to
aid selection rather than popularising one single technique), using varied forms of
assistance, strengthening dissemination and distribution networks, and notably decentralize

systems for access to agricultural information.

2.3 Information and Communication Technology and Agricultural

Development

Developments in the last decade have led to the convergence of Information and
Communication Technology (ICT), broadcasting and telecommunications and created the
opportunity of using the technologies for communicating and sharing information on a
global scale. In this regard, telecommunications and broadcasting services bridge the
distance gap while IT provides the tool to develop innovative applications. Their
combination in a communications value chain improves inputs to learning, production,
commerce, decision-making, and other processes (Edquist and Hommen, 1999). The rapid
growth in ICTs is evident from the fact that while it took the telephone close to 74 years to
reach 50 million users, it took the World Wide Web four years to reach the same number.
It took radio 38 years and the personal computer 16 years to reach the same number.
Between 1995 and 1999, 88 million internet connections were made compared to 15
million made between 1991 and 1994, an almost six-fold increase. In 2002, over 580

million people were estimated to have access to the Internet (Temu and Msuya, 2004).



The United Nations has been at the forefront of promoting a common framework
for seamless use of ICTs through appropriate policies and legislation. The UN General
Assembly in resolution 40/71, paragraph 5(b), of 11 December 1985 on Legal Value of
Computer Records called on governments and international organizations to take action,
where appropriate to ensure legal security in the context of the widest possible use of
automated data processing in international trade . Since then, many countries have enacted
e-commerce laws along the UN requirements. During the plenary meeting of 16"
December 1996, the UN General Assembly adopted resolution 51/162 on the Model Law
on Electronic Commerce which recommended that all States give favourable consideration
to the United Nations Commission on International Trade Law (UNCITRAL) Model Law
on Electronic Commerce when they enact or revise their laws, in view of the need for
uniformity of the law applicable to alternatives to paper-based methods of communication
and storage of information (World Trade Organization , 2004).

During the 85th plenary meeting held on 12" December 2001, the General
Assembly through Resolution 56/80 recommended that all States give favourable
consideration to the UNCITRAL Model Law on Electronic Signatures. More recently,
world leaders assembled at the World Summit on Information Society in Geneva
betweenl0® - 12% December 2003, declared their common desire and commitment to
build a people-centred, inclusive and development -oriented information society (World
Trade Organization, 2004).

Rapid development of Information and Communications Technologies (ICTs)
accompanied by the convergence of telecommunications, broadcasting and computer
technologies is creating new products and services, as well as new ways of learning,
entertainment and doing business (Kaufmann and Todtling, 2001; Clark, 2002). At the
same time, more commercial, social and professional opportunities are being created
through the unique opportunity provided by ICTs. As a result, the world is undergoing a
fundamental transformation as the industrial society that marked the 20th century rapidly
gives way to the information society of the 21st century. The new society promises a
fundamental change in all aspects of doing things, including knowledge dissemination,
social interaction, economic and business practices and even political engagement.

The East African regional countries, Kenya included, are experiencing a high

population growth rate which in many cases, exceeds growth in GDP (Green, 1996; IMF,
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1999: Asiedu, 2004; World Bank, 2006). They are also facing high levels of external debt
and the negative effects of the structural adjustment programmes. Growth in the
agricultural production has not kept pace with population growth, and severe food deficits
have become endemic in the countries, making it necessary to use available foreign
exchange to import basic food items (FAO, 2003; Asiedu, 2004; World Bank, 2006).
However, the national governments have now accepted the critical role of agriculture in
national development. They are reviewing their agricultural policies in light of persistent
food shortages to increase agricultural production through removal of price controls on
farm products, strengthening extension services and reorganization and rehabilitation of
agricultural research to be more in line with national priorities (FAO, 2004). In the
processes of policy review and research planning, deficiencies in agricultural information
systems have come sharply in focus. There is an obvious gap between known agricultural
information and its dissemination and utilization by users (Carl and John, 1998; Wessler
and Brinkman, 2002; Lopez and Bruening, 2002; Mchombu, 2003; Ochieng’, 2004).

[Improvements in agricultural information management systems are therefore,
expected to play a crucial role in turning around the poor socio-economic status in the
region. A major issue, especially for the small countries that cannot afford to establish
large and many research infrastructures, will be access to information on technologies
developed elsewhere which through inexpensive adaptation, could be used to improve
agricultural productivity. On this, creation of effective linkages between the key players in
the agricultural sector should be given high priority. This brings into focus the effective
application of information and communication technologies for the management of
agricultural information (Kenya, 2001). [CT-based agricultural information management
thus becomes a major intervention tool in agricultural development.

An effective information management system in the agricultural sector would be
like the nervous system in the human body: it is the link that connects all the components
together and provides for better operation and survival in a competitive environment
(Roling 1988; Clarke, 1991; Ahituv et al., 1994; Agbamu, 2000; Lopez and Bruening,
2002; Mchombu, 2003; NETF, 2007). It supports decisions, decisions trigger actions, and
actions affect the achievement or performance of the agricultural sector. Differences in

performance can therefore, be traced to the impact of information, provided that the



measurements are carefully performed, the relationships among variables are well defined,
and possible effects of irrelevant factors are isolated (Ahituv et al., 1994).

The concept of ICT application in the management of agricultural information has
been developed in recognition of the importance of interactions and linkages among people
and institutions involved in the agricultural sector. It is based on the premise that
application of ICTs in the management of agricultural information would greatly improve
management of agricultural information by the major actors involved in the sector. This
would lead to an improvement on the overall performance of the agricultural sector
(Hurtubise, 1984; Castillo et al.,1998; Zilberman, and Sunding, 2000). These key players
include the agricultural research, the agricultural training institutions, the agricultural
extension and the farmers who are the end users of the technological innovations
developed.

Institutional policy issues on the management of agricultural information through
ICT application by these major players need to be addressed if improvement in
performance of the sector is to be realized. While complexity and conflict in policy
systems is not new, institutional reform in Kenya’s public and industry policy systems over
the last 20 years has further complicated the operating environment for agricultural
industry organizations. Kenya’s economic and public sector reforms, initiated in 1984 saw
major changes to the machinery of the government (Kenya, 2004). They included the
separation of policy, regulatory and service delivery functions of government agencies.
These reforms among other things were to fundamentally change Kenya’s agricultural
system and the way in which agricultural policy, research and extension were to be carried
out. The new system was characterized by policy—delivery and fund—provider splits, and
by contestability in service delivery. Organizations responsible for developing policies
were separated from those responsible for implementing them. Those responsible for
funding research were separated from those responsible for doing it.

An agency, the Kenya Agricultural Research Institute (KARI) was established to
administer the governments agricultural research investment. At the same time, industry
organizations in the tea, pyrethrum, coffee, dairy and a number of the horticultural sectors
developed, or further developed, industry-funded research portfolios and programmes
(Ndiritu, 1990). These programmes were initially administered through industry producer

boards existing at the time, funded either from product returns or levies. Subsequently the
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Government passed legislation that enabled industry organizations to collect levies from
producers, a move that allowed the funding of research and extension activities to be
transparent and specifically directed at these activities.

The Government agricultural extension service is fragmented between various
government ministries (Mugo, 1992; Kenya, 2004; Ochieng, 2004). The fragmented
nature of agricultural extension services is compounded by poor infrastructure (roads,
energy, communication), unfavorable macroeconomic factors and declining private and
public investment. Under these circumstances communication between participants can be
problematic and a separation of understanding between system participants can develop.
There is need to put in place an improved system of communication that will ensure
enhanced dissemination of information from all the players that is relevant and crucial to
the development objectives of the agricultural sector. When farmers are making decisions
that impact on productivity improvement, either through the adoption of new technologies
or the implementation of improved management using existing technology, they are
constantly gathering information from research and other sources and turning it into useful
knowledge. This process is referred to as technological learning (Massey et al., 2002).

Organising the agricultural sector in a way that facilitates effective management of
information is, therefore, an important input in the modernisation of agriculture. An ICT-
based system becomes handy in this respect as it ensures that all the required databases that
are a foundation of such a system are in place and in useful formats (Awad and Gotterer,
1992; IAC, 2005). A database in a given subject is a collection of data on that subject that
observes three criteria; comprehensiveness, non-redundancy and appropriate structure.
Comprehensiveness means that the data about the subject are actually present in the
database. Non-redundancy means that each individual piece of data exists only once in the
database. Appropriate structure means that the data are stored in such a way &s to minimise
the cost of expected processing (Awad and Gotterer, 1992; IAC, 2005). The idea of a
large corporate database that can be flexibly shared by several applications or model bases
can now be realised by means of software packages specially devised to perform such
tasks (Ahituv and Riley, 1994; Swanson, 1997; Hagmann and Chuma, 2000;IAC, 2005).

To attain effective management of agricultural information, appropriate systems
need to be designed and put in place. Such systems would interface the research,

extension (dissemination), education and training, and user subsystems (Imboden, 1980;
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Nagel, 1980; Ngesa, 1991; Roling, 1988; Agbamu, 2000; Reece et al., 2004). The research
subsystem performs innovation function by developing material and knowledge-based
technology (Swanson, 1997; Sumberg and Reece, 2004). It also participates in field trials
and on-farm experiments. The second subsystem, the extension and education subsystem,
assumes most of the farmer education responsibility by disseminating agricultural
information from the agricultural research subsystem through education and training
(Simpson and Owens, 2002). The Training institutions subsystem prepares agricultural
personnel, who after training assume extension and research responsibilities. The final
subsystem the user (farmer) subsystem consists of farmers and farm managers. All these
subsystems need to be interfaced for the agricultural sector to be made more dynamic and
productive (Swanson and Claar, 1983). This suggests improvements to the agricultural
information management practices between the various subsystems as an important step

towards sustainable agricultural development in Kenya.
2.4 Agricultural Information Management Systems in Developed Countries

Compared with Kenya, agricultural information management systems in developed
countries appeared earlier, developed more quickly and their effects are easily seen. The
overseas agriculture information systems have experienced three stages as follows: In
1950s and 1960s, the focal point was on agriculture data processing and agriculture
database development. In 1980s and early 1990s, the research emphasis was turned to
handle knowledge, develop automatic control and apply network technology. The
agriculture information technology of European and American countries has now entered
into the industrialization stage (CTA, 1991).

With the effective application of information and communication technology, some
countries have successfully interfaced information management in the agricultural
research, extension and education and the farmer subsystems to greatly imbr-()ve the
performance of their agricultural sector (Roling, 1990; Metcalfe, 1994; Lopez and
Bruening, 2002). The Land Grant College system of extension in the United States is an
example of a system that integrates the functions of teaching, training, extension, and
research, all of them being the responsibility of a state university. The integration is
facilitated purposefully by such devices as building an interpersonal network among

extension and research faculty, often exchanging staff in these functions. From its earliest
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beginnings, extension was not only seen as away to deliver new applied knowledge to
farms and rural people but alsc to transmit their interests to the land grant university
research community (Hildreth and Armbruster 1981; Lionberger and Cheng, 1982). Due to
the efficient and effective flow of agricultural information between all these players, the
US system has been highly successful. Networking of these stakeholders has ensured that
each one of them promptly responds to changes and developments in the sector to ensure
optimal performance. This is because information is delivered reliably, exhaustively,
accurately, in usable form and on timely basis. Economic evaluations have since found that
the land grant university research and extension efforts do make a major contribution to the
rate of technical change in agriculture (Davis and Olson, 1985; Ahituv et. al., 1994;
Agbamu, 2000; Faylon and Acoba, 2002).

The Dutch system of enterprise development is another significant example. This
success has been attributed to the ‘triad of agricultural research, extension and education’,
usually referred to as the core policy instruments for agricultural development (Wielinga,
1986; Boehlje, 1989; Garforth, et. al., 2003). This system is based on the theory of the
triangular schema (IFAP, 1995). The theory of the triangular schema works on the
perspective that links between the farmers, research and extension is a prerequisite for a
healthy agriculture. That is, farmers, extension and research are closely inter-linked
through a muitiplicity of formal and informal contacts and working institutions. The
essential aspect of the system is that it is a highly interconnected network of researchers,
adaptive researchers, specialists, extension workers, teachers, agro-businessmen and
farmers. Special linking roles have been created between specialists of the extension
services and experiment stations and research institutes. The computer has allowed these
networks to become interconnected and to exchange information effectively (Dilman,
1986; Roling, 1990; Metcalfe, 1994; Pittway et.al., 2004; IAC,2005). They have organised
databases and their integration has enabled decision support systems to be put in place.
These networks have enabled the Dutch system to be highly successful. Each player is
sensitive to the needs and demands of the other players due to the high connectivity
(Pittway et.al., 2004; IAC, 2005). The overall result is agricultural subsystems that work
harmoniously and complement each other.

Figure 1 gives a highly simplified picture of the Dutch information system. It only

deals with the government set-up; extension by the farmers’ organisations, the
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cooperatives, and agri-business is not included. In the system, there is an interesting
articulation of research into (1) research institutes with a disciplinarian mandate such as
phytopathology, soil fertility among others, (2) experiment stations with a branch mandate
such as dairy production, horticulture under glass) and (3) trial farms with a farm system
level mandate. Another characteristic feature of the system is the regular transfer of staff
between the institutes and the experiment stations. Farmers’ organizations pay 50% of the
cost of the trial farms. Experiment stations have boards in which farmers participate in key

decision-making processes regarding their farming activities.

RESEARCH
INSTITUTES

(disciplinarian

mandate)
EXPERIMENT TRIAL FARMS

y \\
STATIONS (farm system mandate)

(branch mandate)

<11

General service
consultants

PROVINCIAL EXTENSION SERVICES
(branch mandate)
Displinarian specialists
Branch specialists
Extension field workers
(branch focus)
./ |
Specialised FARMERS
study clubs (progressive top)

Figure 1: The Dutch Agricultural Information System

The regional extension services in the Dutch system are fairly autonomous and
organized according to branch specialization. Thus one will find regional services for

arable farming, dairy farming, mixed farming, intensive animal production, and
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horticulture. Each provides management to 20 to 30 general field extension workers,
specialized in the branch being served by the office. They focus on technological and
economic aspects of farm management and are discouraged from providing recipe
extension that is, being at the beck-and-call for every technical problem the farmer faces.
They are supervised by Branch Specialists. These specialists have an information link to
the experiment stations serving their branch mandate. Each regional service also has some
Disciplinary Specialists. These are linked, in turn, to the research institutes with a
disciplinary mandate (IAC, 2005).

An important linkage mechanism between the regional extension services and the
research institutes and the experiment stations are roving liaison officers (IAC, 2005).
These General Service Consultants are highly specialised extension officers, housed at the
research institutes and experiment stations but serving the regional extension services.
They carry research results down, and field problem up (Buttel, 1991). One other very
interesting development is the evolution of ‘study clubs’. These are usually set up by the
extension worker, but have grown into ‘mutual interest networks’ (Dilman, 1986). They
consist of relatively small groups of farmers who regularly come together and study each
others’ farm management practices. There is an amazing openness with respect to the
financial results and the exchange of technological information. The computer has allowed
these networks to become interconnected and to exchange information from the
bookkeeping office to which they belong (Roling, 1988; IAC, 2005). These study clubs,
therefore, play an important part in information exchange and in social pressure to
innovate.

Chinas’ agricultural information system has appreciably developed. As the country
entered into World Trade Organization (WTQO), China’s agricultural sector was affected
deeply, which forced agriculture operators to learn the agriculture technology and
information of the world by all means (Guo and Zhu, 2002). Thus management of
agricultural information became a hot topic in the agriculture field. With the mind of
leaders and agriculture information workers’ hard at work, they got good result in
agriculture information’s development. In recent years, they have developed various
databases and many comprehensive and professional databases have been set up. Examples
include “agriculture science documentary database”, “national agriculture macro-

development database™, national agriculture economy foundation database”, “agriculture
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practical technology, new breed, new achievement databases”, and “agriculture ministry
award results database” developed by China Agriculture Science Academy Documentary
Information Center; (Sheng, 2000). Besides these, the Agriculture Academy, Agriculture
Institute and University in different provinces have set up many professional database,
such as “aquatic product information database™ designed by Dalian Aquatic Product
Institute; “World Yak Documentary Database” and “ Economize on Water Agriculture
Database” designed by Gansu Agriculture University Library (Sheng, 2000).

China’s agriculture network construction began late, but has developed very fast
(Qamar, 2002). The agriculture websites can be divided into four kinds according to the
current website of over 3100. First is government engineering agriculture websites.
Province and city agriculture information website (www.bjagri.gov.cn) is the typical case.
Second is the comprehensive agriculture website with the typical case of China agriculture
information website (www.agri.gov.cn) designed by agriculture ministry. Third is the
professional agriculture website with the typical case of China plant protecting consultative
website (www.zhibao.net) designed by preventing and Treating Division of Agriculture
Technology popularization service centre. Fourth is the business agriculture website with
the typical case of China agriculture website (www.nong.net) and China agriculture capital

website (www.ebc.com.cn). The rationale behind the elaborate agricultural information

system that China is putting in place is the necessary adjustments needed for developing
her agriculture. There is need to link the research, extension, production and the market
system (Sheng, 2000; Guo and Zhu, 2002). All these reforms require responsive and
effective agricultural information services.

The concept of agricultural information system for extension science was earlier
introduced and elaborated for use in India (Nagel, 1980). The aim was to establish viable
institutions that would produce and safeguard a stream of new technological knowledge
and a flow of industrial inputs in which the new knowledge is embodied, complemented by
investments in general education and in production education for farmers and by efforts to
transform institutions to be consistent with the new growth potentials. Such a system
would deliberately be designed to include a research subsystem, a dissemination
subsystem, and a user subsystem (Banerjee and Sachdeva, 1995). The key feature of the
system is the interactive flow of information between the various subsystems made

possible by use of computer networks. The system is interactive and not a one-way flow.
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It delivers information that supports the management functions of the agricultural sector
accurately, exhaustively, cost-effectively and on a timely basis leading to its improved
performance.

The above examples have vital lessons for the local situation. They underscore the
significance of an elaborated, tested and shared model of an ICT-based agricultural
information management system. The system would ensure efficiency in collecting,
processing, transmitting, and storage of information on the resources, programmes and
accomplishments of the agricultural subsystems. This would be vital for effective

performance of the agricultural sector.
2.5 Agricultural Information Management System in Kenya

The satisfactory formulation and successful implementation of any agricultural
development initiative inevitably requires an accurate information base of the resources
actually or potentially available, and the degree to which, they are being used. A good
agricultural information management system provides information towards this end.
Because most developing countries have poor agricultural information infrastructures,
many important agricultural management projects aimed at boosting agricultural
production are often poorly implemented or abandoned (Mulaku & Galcano, 2002). In
Kenya a study conducted by Ngesa, (1991) found that:

(i) There was hardly any information flow between research subsystem and education
subsystem.

(ii)  Collaboration and information flow between research and the frontline extension
workers (FEWs) was very limited.

(ili)  There was limited information flow between extension subsystem and education
subsystem.

In the same study Ngesa (1991) suggested that the approaches to improving agricultural

information management between the subsystems include:

(i) Creation of an agricultural information management system.

(i)  Establishment of liaison departments in the research, education and extension

subsystems.
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Many years later, the management of agricultural information situation is yet to
show significant improvement in line with current developments in the information sector
(Ochieng, 2004; Kamau, 2006; NETF, 2007). There is lack of ICT-based agricultural
information management systems in the sector (Kenya, 2001). Inadequate skills to use the
ICT-based systems, use of old processors and lack of up to date software are still critical
problems that need to be addressed (Kenya, 2004; NETF, 2007). The sector is still
characterised by much paper processing of information and a redundant “go it alone”
approach by different interested professionals (Kenya, 2001; Mulaku & Galcano, 2002).
This results in a lot of duplicated effort and data redundancy, in addition to frustrating the
stakeholders who need the information. Use of ICT-based systems would make it possible
to store immense quantities of information, avoid many errors that would find their way
into manual records and make calculations and comparisons that would be practically
impossible in a manual system (Banerjee and Sachdeva, 1995; Kenya, 2004). It is therefore
imperative that an audit of ICT capacity is undertaken in the agricultural subsystems and
recommendations given on ways to improve the situation.

The implementation of a comprehensive strategy on communication technology
will cost Kenya shillings 3 billion and is scheduled to be completed in 2010 (Kenya,
2004). To ensure that this succeeds, a lot of emphasis will have to be placed among other
things on research and development, improving capacity and bringing in the best practice
skills and methods within the various sectors of government. The results expected from
this are efficiency of information flow and dissemination to users.

Just as government seeks to achieve public policy outcomes; agricultural industry
organizations have a responsibility for seeing that industry policy outcomes are achieved.
A recent focus of agricultural industry policy in Kenya has been on increasing farm
productivity to enhance competitiveness (MOARD, 2004). To achieve such
competitiveness, farmers have to be empowered to be jnnovative so as to enhance
achievement of productivity and sustainability in agriculture (Altieri, 1995; Pretty,
1995;1998; Thrupp, 1996; Conway, 1997; Hinchcliffe et al., 1999; NRC, 2000; Li
Wenhua, 2001; McNeely and Scherr, 2001; Uphoff, 2002). Other players in the
agricultural sector have also to play their roles effectively so that together they can solve

common agricultural problems and move the sector forward.



It is therefore imperative that the agricultural sector develops and maintains
effective and efficient systems of agricultural information management, for it is on the
basis of this information that decisions are made and actions taken that impact on the
performance of the sector (Kinara, 1984; Mugo, 1992; Banu and Bode, 2002). A variety of
different factors influence change and innovation at the farm level. Some factors pertain to
the skills, knowledge and personal characteristics of individual farmers, some to the
farming enterprise, some to the availability of information, and in relation to adoption of
new technology, and the nature of the technology itself (Stoop, 1988; Pretty, 1995).
Individuals and institutions seeking to facilitate on-farm innovation and change need to
understand the contribution of ICT to effective and efficient dissemination of agricultural
information and take this into account when designing the methods they use. The focus of
this study was on how the institutional arrangements within the agricultural sector
influence the application of ICT in the management of agricultural information to move

sector participants to the industry productivity goals.

2.6 The Subsystems of the Agricultural Sector in Kenya

The major subsystems in the Kenyan agricultural sector include the agricultural
research, the extension service, the training institutions, the user/farmer and the agri-
business subsystems. Literature on the agricultural research subsystem, the extension
service subsystem, the training institution subsystem and the farmer subsystem is cited in
this section. The agri-business, though a critical subsystem is not included because it was

beyond the scope of this study.

2.6.1 The Agricultural Research Subsystem in Kenya.

Agricultural research is the source of technology, innovations and knowledge that
propel current and future agricultural development. The Kenya Agricultural Research
Institute (KARI) carries out most of the agricultural research work on agriculture in Kenya
(Ndiritu, 1990; Murithi, 2003). As Kenya’s premier agricultural research institution, KARI
is looked upon for cutting-edge sustainable technologies that will contribute to the national

economic development through promotion of food security, rural household incomes for



poverty reduction, and sustainable use of natural resources (Murithi, 2003; Kenya, 2004b).
Educational institutions, parastatals, private agribusinesses and international research
bodies also undertake other research work in this sector.

The Kenya Agricultural Research Institute came into being after it was realised that
spreading agricultural research among several separately managed agencies was impending
effective use of research resources. In 1986, a joint donor report recommended that a
parastatal body be constituted to consolidate the research activities of the KARI at
Muguga, the Scientific Research Division (SRD) of the Ministry of Agriculture and the
Veterinary Research Division (VRD) of Ministry of Livestock Development (Ndiritu,
1988). The same recommendation was contained in the National Agricultural Research
Report (NARP) of 1986. The consolidated research body was to be a parastatal
organisation and be called Kenya Agricultural Research Institute (KARI). It was
established under the Science and Technology Act of 1979, the act under which other
research parastatal bodies in other fields are created. Two major commodities Coffee and
Tea, were however, not brought under KARI and have their research activities falling
under the Coffee Board of Kenya and Tea Board of Kenya, respectively.

The research centres are classified as National Research Centres (NRCs), Regional
Research Centres (RRCs) and Research Sub-centres (Ndiritu, 1990). The National
Research Centres are expected to conduct research on commodities or factors of
production. The Regional Research Centres focus their activities on the identification of
and finding solutions to production constraints in the agro-climatic zones in which they are
located. The Research Sub-centres are sites for conducting trials, and collection of
samples and information from the area.

Three of the National Research Centres, - Njoro, Kitale and Katumani — have, in
addition to their national mandates, regional responsibilities, while two Regional Research
Centres — Mtwapa and Kakamega, conduct research on specific commodities, thus
assuming responsibilities assigned to National Research Centres.

The reorganised KARI, in an effort to be able to better serve the agricultural industry set
out to improve linkages with the extension, universities and colleges, and other research
institutions. In its effort to acquire and apply scientific knowledge to resolve pertinent

agricultural constraints, KARI conducts strategic and adaptive research focusing on
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specific production systems and varying socio-economic circumstances of the Kenyan
farming community, paying particular attention to smali-holder farmers.

KARI has institutionalised the research planning and implantation process to be
more responsive to the national development agenda. Its current Strategic Plan (2005-
2015) reflects the change in national policy direction, as elaborated in the Economic
Recovery Strategy for Wealth and Employment Creation, (ERS) and the Strategy for
Revitalising Agriculture (Kenya, 2004b). Despite envisioning a vibrant commercially-
oriented agricultural sector propelled by innovative knowledge and approaches that
respond to demands and opportunities, weak linkages with its partners still dog KARI’s
effort. In his address during the launch of the Kenya Agricultural Productivity Project in
2006, the then Acting Director of KARI, Dr.E.Mukisira after proffering that linkages
between research and extension were weak, argued that it was imperative that the
organisation and management of the reorganised and rationalised research system provide
mechanisms for effecting linkages with extension. This would allow for the annual work
programmes in areas of common interest and facilitate effective co-ordination at all levels
of administration.

Currently on-farm research trial approach is being used to revitalize the
contribution of agricultural research to agricultural development. Apart from suiting the
agricultural technologies to the farmers’ socio-economic conditions and agro-ecological
zones (AEZs), this approach emphasizes the importance of research-extension-farmer
linkage (MOARD, 2002). The approach is multidisciplinary, and requires strong working
linkages between the farmers, extension agents, and researchers. Although agricultural
research, agricultural extension and farmers obviously have a common ultimate objective,
their collaboration needs to be adequately addressed. In the new and more market oriented
environment, farmers need to have constant access to agricultural research technologies
and extension services as without such services they will not be able to diversify rapidly
and effectively.

Research and extension personnel in Kenya have used a number of approaches to
transfer technologies to the farmers. Some of these technology transfer approaches are
Conventional Extension Approach (CEA), Training and Visit system (T&V), Agriculture
Technology Information Research Initiative (ATIRI) of KARI, and Farmer Field Schools
(FFS). These approaches have had varying degrees of success and shortcomings. A
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common weakness that has been noted over the years is their Top-Down nature and weak
mter-group linkages (MOARD, 2002). Therefore, as the role of agricultural research
continues to evolve, it will need strengthening in a number of areas among them:
* its capacity to identify research subject areas in close collaboration with producers
in order to provide an effective response to the expectations of the latter;
* its capacity to report and disseminate the results of their research to the
stakeholders involved (decision-makers or those actively involved);
® its capacity to undertake genuine multi-disciplinary research, combining technical,
economic, and social issues, and to ensure better links between modem and local
traditional skills and knowledge; and
e its capacity to find the best way of linking national, regional and international

research.

2.6.2 The Agricultural Extension Service Subsystem in Kenya.

Agricultural development depends to a great extent on how successfully knowledge
is generated and applied, and indeed knowledge intensiveness has featured prominently in
most strategies to promote agricultural development (Riikka et. al. 2008). Agricultural
extension is widely regarded as playing an important role in improving the information and
knowledge systems worldwide. The provision of extension services has been seen for
many years as a principal responsibility of the state in most developing countries. Large
public organizations hierarchically structured and staffed with permanent employees
fulfilling various roles and functions were thought to maintain a broad impact and equity in
treatment of clients, while also providing a firm regulatory system. However, the general
observation is now apart from offering inadequate services to farmers that do not
effectively cater for their knowledge needs, these administrations are too inflexible and
unresponsive. Together with the high costs of running large extension organizations, the
need to understand and adopt innovation systems thinking is real (Cary, 1993; Beynon,
1996; Ndungu, et.al., 2003).

The general dissatisfaction on the performance of extension services in many
developing countries has been compounded by misconceptions about what agricultural

extension actually is and what it should do (Andy, 2006). Extension became adversely
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associated with the notion of transfer of technology of ‘top-down’ projects of a centralized
state instead of being regarded as the more open, helping people through a systematic use
of communication to solve their problems as partners both contributing their own
knowledge and capabilities (Albrecht, 1995), it was co-opted into restrictive notions of
bureaucratic organization and meaning (Roling, 1988).

One response to this crisis of identity in agricultural extension, as with many other
sectors, is to talk of reducing the role of the state as an important mechanism for improving
service provision in many countries throughout the world, whether these are richer or
poorer ones. Indeed, since the early 1980s, important changes have been taking place in
both higher- (the North) and in lower-income countries (the South) with regard to the
involvement of public and private sectors in the financing and provision of agricultural
extension services. The central idea is that farmers should be given opportunities for
obtaining the advice and information they seek from those most able and willing to do so
(MOARD, 2002). Approaches that cultivate habits of proactive information acquisition
among farmers to independently seek and use information of their own choice at their own
pace should thus be a key feature in modernization of extension services (Okoth et al.,
2003;Ochieng’, 2004; Kenya, 2004b; Kamau, 2006).

As public involvement in the provision of extension services stagnates or reduces,
private professionals would be expected to fill the gap of information delivery, while
competition would encourage them to do this at as low a cost as possible (Maalouf et al.,
1991; Rivera and Gustafson, 1991). Furthermore, a role for a third sector, farmers and
their organizations, is also being increasingly emphasized so that users can take on more
responsibility for extension (Saito and Spurling, 1992; Wilson-Grau, 1994; Gubbels, 1994;
Uphoff, 1995; Carney, 1996; Ndungu, et. al., 2003). However, though promotion of the
private sector (whether for-profit or not for-profit) is popular and the pace of reform is
increasing, there has been perhaps insufficient critical reflection on principles which
should guide the process. Whichever paradigm one holds for external assistance in
agricultural systems change, whether technology transfer or farmer-first, the changes
currently taking place are of great importance. There is need to review some experiences
with the changing roles of the public and private sectors in agricultural extension delivery
and draw some cautious conclusions for those involved in managing the change process in

light of the apparent advances in the information communication technology sector.
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Because of the centrality of agricultural extension in agricultural development, the
Kenya Government has created institutions for providing public agricultural extension to
farmers (Kenya, 2002). The Ministries of Agriculture and that of Livestock and Fisheries
Development, assume the responsibility of public extension services in the country. The
Research ~ Extension Liaison Division has been charged with the objective of facilitating
the dissemination of agricultural information between the research and extension
subsystems (Kinara, 1984). .

The Government of Kenya has over the years attempted to modify and revitalize
the agricultural extension services by incorporating various systems to extension that
would improve agricultural information management (Kenya, 1970; Lconara, 1977;
Kenya, 2002; Kenya, 2004b; Kamau, 2006). The shift ranges from the Farmers Training
Centres (FTCs) system and the Training and Visit (T &V) system to the National
Agricultural and Livestock Extension Programme (NALEP) now currently being used
(Kenya, 2002). The Farmers Training Centre System, which had its own branch within the
Division of Agricultural Extension and Services of the Ministry of Agriculture, consisted
of twenty nine (29) educational centres, twenty six (26) of which were Government-
funded, and three (3) church-run, where residential training of farmers were conducted
(Ngesa, 1985). Very few of these FTCs are now active. The Training and Visit system
(T&V) was introduced in Kenya in 1982, under the title of National Extension Programme
(Benor etal., 1989). The T & V aimed at improving the flow of agricultural information
through continuous and systematic training of Frontline Extension Workers (FEWs) and
programmed visits to farmers.

The Commodity development system is commonly used by parastatal bodies and
private firms to promote the production of a small range of commodities. The technical
recommendations, which are usually passed through a well-defined line of command, are
usually accompanied by credit facilities, input supply and marketing arrangements
(Swanson et. al., 1990). The Kenya Tea Development Agency (KTDA) is charged with
developing small-scale tea production while the British American Tobacco (BAT) Limited,
a private tobacco company, oversees tobacco production (Leonard, 1977). The commodity
development system focuses only on the crop of interest while ignoring other extension
needs that the farmer might have. Company interests thus override farmer interests. In the

Agricultural Development and Rural Development Model, extension service is just a part
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of a package of several services provided to the farmers and rural people. The focus is
usually overall improvement in agricultural production and rural life. These models are
popular with Non-Governmental Organizations (NGOs) (Swanson, 1984; Roling, 1988;
Von Blackenburhg, 1984).

Farmer Field Schools (FFS) are one of the most noteworthy recent contributions to
agricultural development practice. They have a well-deserved reputation for successfully
introducing Asian rice farmers to principles of Integrated Pest Management (IPM). In the
1990s, more than 75,000 FFS were conducted in Asia (Pontius et. al., 2002). As a result of
this experience, the term FFS is now widely used and the concept features in a growing
range of settings. FAO, which took the lead in supporting FFS for IPM in Asia, is now
promoting the concept of Integrated Production and Pest Management (IPPM) through
FFS in a number of African countries (Okoth et al., 2003). In the past few years, at least
five major donors have funded 1,500 FFS in Kenya alone (Sones et. al., 2003). There are
worldwide examples of the FFS approach being applied to programs in livestock health
and production, soil fertility, community forestry, gender, HIV/AIDS prevention, and other
topics The synthesis of a recent workshop on the subject featured a diagram showing a
possible trajectory for FFS, with an arrow originating in rice IPM and pointing outwards
through ever broader responsibilities in crop and resource management, eventually arriving
at ““advocacy,”’ ‘‘democracy,” and ‘‘life’” (CIP-UPWARD, 2003). The FFS approach
supports current interest in participation, empowerment, and decentralization for rural
development, and it provides an attractive package for NGOs or donor projects to manage.

In the late 1980s and early 1990s, there were socio-economic changes and
agricultural reforms taking place that led to formulation of many government policies. As a
result of these changes in the agricultural sector, agriculture extension services did not
adequately respond satisfactorily (Ndiritu, 1988). During the same period, the country
started a process of democratization and decentralization calling for stronger involvement
of stakeholders and beneficiaries at local level (Murithi, 2003).

To respond to these changes, the then Ministry of Agriculture and Rural
Development formulated the National Agriculture Extension Policy (NAEP) to guide and
harmonize management and delivery of agricultural extension services, which had more or

less become a monopoly of the public sector. The policy recognizes the need to diversify,
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decentralize and strengthen the provision of extension services with a view to increased
sustainability and relevance to farmers (MOARD, 2002).

To operationalize the NAEP, the Ministry of Agriculture in consultation with
stakeholders developed an Implementation Framework called the National Agriculture and
Livestock Extension Programme Implementation Framework (NALEP-IF). Both NAEP
and NALEP-IF were launched in December, 2001. Despite efforts by the two Ministries in
publicizing and promoting NAEP and NALEP-IF, it has been noted that many
stakeholders do not engage with the policy framework as expected (MOARD, 2002;
Ochieng’, 2004). The Kenyan agricultural sector has thus continued to perform below
expectations and new efforts are needed in addition to previous ones, to reverse this
situation (World Bank, 2004). A policy paper on revitalizing agriculture in the country
(Strategy for Revitalizing Agriculture, SRA), was launched in March 2004 with a main
goal to achieve a progressive reduction in unemployment and poverty, the two major
challenges that Kenya continues to face (Kenya, 2004b; World Bank,2004). To modernize
the agriculture sector and respond to Millennium Development Goals (MDGs), SRA has
identified six crucial areas that require public action:

i.  Streamlining agricultural policy framework

ii.  Creating an enabling environment for private sector investment
iii.  Improving delivery of support services
iv.  Promoting marketing, agro-processing and trade

v.  Mainstreaming agricultural development issues in other sectors

vi.  Strengthening institutional implementation framework

Efficient and effective agricultural extension is one of the most important services for
increasing agricultural productivity. Through facilitation of reforms in extension service
delivery to embrace pluralism (private/public sector extension services), farmers will have
the option to decide on who to provide them with services through a well coordinated but
decentralised system (ISNAR, 1989). As agricultural extension is expected to play a key
role in the implementation of SRA, it is important to ensure that the extension policy and
strategy is providing the right environment in promoting these services. It therefore,
became necessary to review NAEP with the aim of transforming into an inclusive policy

document that is in line with SRA. In this connection, NAEP review process started in



June 2005. The review process involved consultations with key stakeholders. Two national
stakeholders forum were held to receive their inputs and suggestions. Written comments
were also received from several stakeholders after circulation of the Reviewed Draft
document. The outcome of the NAEP review is the National Agricultural Sector
Extension Policy (NASEP) which has taken a sector-wide approach in management and
provision of agricultural extension services.

The Kenya Agricultural Productivity Programme (KAPP) is one of the initiatives to
implement two thematic areas of the SRA namely; reviewing and harmonizing the legal,
regulatory and institutional framework and improving delivery of research and extension
advisory support services (Kenya, 2004b; World Bank, 2004). It is multi-institutional and
jointly supported by the Kenya Government and the World Bank. The theme of KAPP of
improving Agricultural sector productivity and competitiveness through enhanced
adoption of appropriate technologies and practices is emphasized in the SRA (Kenya,
2004b). The initiative is to contribute to sustainable agricultural productivity and
improvement of the livelihoods of rural communities through the improved performance of
agricultural technology supply and demand system. It lays emphasis on the recognition and
support for coordinated pluralism in research and development towards a national
agricultural research system, and a reformed national agricultural extension and farmer
empowerment. KAPP recognizes the need for a holistic approach integrating a wide range
of stakeholders and disciplines in order to enhance its contribution to the national goals of
food security, poverty reduction, and sustainable resource management.

In the Policy and Institutional Reforms, efforts were directed at establishing the
institutional framework required to increase agricultural productivity in the country;
project coordination structures as well as building capacity and provision of technical
assistance for policy analysis for sector ministries(Kenya, 2004b; World Bank, 2004).
With regard to the Extension System Reform, KAPP in collaboration with other
stakeholders sought to build on achievements made under the National Agricultural
Extension Policy (NAEP) framework to establish a new system of national agricultural
extension (Kamau, 2006). This was to be achieved through reforms in agricultural
extension services delivery coordinated by the SRA-National Forum through a consultative
process that includes the entire extension service providers as well as clients, that is,

researchers, farmers, public and private sector service providers and market agents



(National Extension Task Force, 2007). Activities under this component are being
implemented in 12 pilot districts: Busia, Butere/Mumias, Meru Central, Nakuru,
Nyandarua, Nyeri, Siaya, Taita Teveta, Tana River, Trans Nzoia, Uasin Gishu, and Wajir
Districts. Best practices form these districts would be duplicated in other parts of the
country in subsequent phases.

In the Research System Reform, the aim was to bring together all the actors within
the field (farmers, universities, local and international public/private research
organizations, NGOs). In recent years there have been substantial attempts at restructuring
the national Agricultural Research Systems (NARS) with the objective of developing
solutions to constraints inhibiting increase in agricultural productivity (Kenya, 2004b;
World Bank, 2004). Varying capacities exist in different institutions and considerable
capacity building has also been undertaken in agricultural research (Ochieng, 2004).
However, coordinated pluralism that integrates a wide range of stakeholders and
disciplines has been lacking in research (Murithi, 2003). The Kenya Agricultural
Productivity Programme attempts to facilitate further reforms in the sub sectors towards
coordinated pluralism for greater efficiency and accountability (World Bank, 2004). The
reforms aim at increasing the role of end-users in planning of activities, resource
allocation, and monitoring of implementation; promote performance/results-based resource
allocation; induce greater collaboration and synergy between and among public and private
research institutions; ensure effective integration of research, education and extension
services at local levels; and increase the volume of appropriate technologies and
knowledge generated and applied.

The synergism between extension and research is well known and well recognized,
but in practice, there is often a lack of cooperation between research and extension in many
developing countries like Kenya (Ndiritu, 1988; Stoop, 1988). Kaimowitz (1991) identifies
five mechanisms to enhance linkages between research and extension:

(i) Integrate the organization

(ii) Establish liaison units

(iif)Organise committees for coordination

(iv)Have members of respective institutions carry out joint activities; and

(v) Communicate better.



The implications of these tactical options have been discussed extensively and sufficiently
(Sims and Leonard, 1990; Roling and Engel, 1991; Kaimowitz, 1991; Eponou, 1993). In
countries like Kenya, where there is institutional separation between research and
extension, none of the mechanisms Kaimowitz mentioned seems to work well (Ochieng’,
2004; National Extension Task Force, 2007). Nevertheless, one step towards breaking
these boundaries would be to make it professionally advantageous for individual scientist
and extension personnel to access agricultural information online through well worked out
linkage mechanisms (Eponou, 1990; Faylon and Acoba, 2002). This may call for tackling
of institutional rigidities and lack of a universal prescriptive solution to the perennial
problem of poor linkage. The seriousness of the disjunction between research and
extension clearly needs to be recognized and prompt action taken to remedy the situation.
Considerable and improved approaches to develop the agricultural sector, reforms in
agricultural information technology have yet to be given the emphasis they deserve
(Mulaku & McLaughlin, 1996; Kenya, 2004). There are major weakneéses of agricultural
information management that need to be addressed for the country to gain immensely from

the various applications of information and communication technology.
2.6.3 The Agricultural Training Institutions Subsystem in Kenya

The primary mission of the agricultural training institutions subsystem is to prepare
agricultural professionals who take up positions in the public and private sectors. Though
the primary focus of this preparation is the pre-service education and training, some in-
service training is also conducted by the subsystem. This preparation mission of the
subsystem requires that the prescription of the programmes be based on the needs of the
agricultural sector. In planning the whole structure of agricultural education and training to
meet Kenya’s needs in agricultural development, an important basic need is the preparation
of estimates for trained manpower, at all levels and in the many complementary branches
of the agricultural services (Ong’ondo, 1984). During the many meetings and workshops to
review progress in agriculture, two of the greatest handicaps in agricultural development in
the country have been identified to include lack of trained staff in adequate numbers and

lack of sufficient funds for the improvement and expansion of agricultural development
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programmes (MOARD, 2002; Kenya, 2002; National Extension Task Force, 2004;
Kamau, 2006).

There can be no doubt about the need for a planning unit at the national level, but
also within the Ministry of Agriculture, to keep under constant review the needs of trained
manpower implicit in national development plans and in the agricultural sector of such
development. Such a unit would advise on the training needs in the sector. Willliams
(1970) suggested three methods of prescribing the needs of agricultural professionals,
namely (1) Post Description, (2) Organisation Operations and Man Analysis, and (3)
Critical Incident Technique. In the post description method, the tasks to be performed by
the officers at the end of the training determine the programmes offered. The organisations
operations and man analysis arrives at the programmes by examining tasks performed by
organisations’ personnel and the competencies needed by each member of the
organisation. The final method, the critical incident technique, examines the abilities
needed by the professionals to adequately perform their functions and then evolving the
training around these needs. The significance of these methods of determining programmes
offered by training subsystem is that the subsystem is a subject of a wider agricultural
system and that the information needs of the professionals within the subsystem are always
changing depending on the needs of the other subsystems within the total system.

In Kenya, the training subsystem of the agricultural sector system is spread over
three government ministries, the Ministry of Education Science and Technology, the
Ministry of Agriculture, and the Ministry of Livestock and Fisheries Development.
Professionals are trained at degree, diploma and certificate levels. All the public
universities offer degree and diploma programmes and fall under the Ministry of
Education. Bukura Agricultural College, offer diploma level of education, while others, the
Animal Health and Industry Training Institutes (AHITT) of Kabete, Nyahururu and
Ndomba, the Dairy Training School at Naivasha and the Meat Inspection School at Athi
River, Kilifi Agricultural Institute(now Pwani University College) and the church-
sponsored Baraka Institute in Molo offer certificate and diploma levels of education.

Three broad categories or levels of staff are needed to spur the agricultural sector
forward: senior professional staff, intermediate level technical and supervisory staff, and
field level staff. Each level has its appropriate recognized training and so far as the civil

service is concerned, required entry qualifications. In many instances there are avenues of



promotion from the intermediate level to the senior, either through proved ability in the
service or by means of further educational opportunity. In a country like Kenya that is
emerging from subsistence agriculture and is unable to afford expensive agricultural
services there may be need for large numbers of relatively low level workers trained to
undertake very specific duties in measures directed at improving crop and livestock
production. As the sector develops, more highly trained people will be required with a
knowledge in farm management, marketing, cooperative organization, farm
mechanization, accountancy, information technology and other matters relevant to a
rapidly developing agricultural economy (MOARD, 2002).

Job demands dictate the training needs of any category of workers (Williams, 1967;
1970; Smithels, 1972). The FAO (1984) report on training of workers for agricultural
development observes that personnel is needed who can provide direction in the way the
sector should move. The implication here is that trainers need to specify both technical and
professional competencies in their training programmes, as the objective of any training is
to enable the trainees to acquire the ability to perform some specific activities or series of
activities effectively (Maunder, 1962; Ndegwa, 1971; FAO, 1984). The training
programmes as of necessity will have to be flexible and responsive to a large and diverse
country in which agriculture is inevitably at different stages of development in different
areas.

Together with identifying training needs of personnel in the agricultural sector,
trainers need to decide when each of the needs should be taught and learnt. Swanson
(1984, categorised the training stages as, pre-service, induction training, and in-service
training. In-service training programmes mainly should be conducted according to the
needs of the personnel in updating them where they feel deficient as far as the job at hand
is concerned (Williams, 1967; FAQ, 1984). Hecht (1978), observed that the amount and
quality of systematic in-service training appeared to be below what was needed in Kenya.
He further observed that formal pre-service training was essentially a preparation for the
absorption rather than acquisition of all the requisite skills. The implication would be that
academic education alone may never introduce sufficient knowledge and skills to enable
one fulfil a complete role. Whether personnel in the agricultural sector will be effective in

their work in light of advances and the changing world economy would not only depend on



pre-service training but also how this training is reinforced by subsequent in-service
upgrading and training.

Whereas there has been general agreement on the need for expanded and improved
training facilities and programmes, there is less certainty regarding the numbers of trained
persons required. This is partly a reflection of uncertainty as to the funds likely to be
available for the expansion of the agricultural services in the future and also the scarcity of
reliable statistics upon which estimates might be based. Thus, in any attempt at forecasting
requirements for trained manpower, allowance has to be made for unpredictable factors
such as the rate of growth of the gross national product and the proportion of the national
budget devoted to the agricultural services. There are also factors such as the competition
for trained manpower of different elements of the economy, brain drain, wastage or drop-
out of trainees during training, and losses within the agricultural services due to retirement,
illness, natural attrition and other causes.

There is need for a close working relationship between these training institutions,
agricultural research and extension organizations and even with different categories of
farmers and agricultural organizations. This would lead to an interactive approach to the
training of the personnel so that they would be sufficiently broad based as to be able to
perform optimally in the agricultural sector. A curriculum for such training would be easy
to develop and implement when there is an effective agricultural information exchange
between the various stakeholders. It will be appreciated from what has already been stated
that the planning of manpower requirements and training needs would be complex. Quite
clearly it must be a continuous process involving regular adjustment so as to cater for the

agricultural sector sufficiently.
2.6.4 The Farmer Subsystem in Kenya

Kenya’s population currently stands at over 30 million. Seventy per cent of the
people depend on agriculture for their livelihood (Kenya, 2005). The agricultural sector is
a source of employment, industrial raw materials, food security, and gross domestic
product, foreign exchange earning and rural incomes. There is, therefore, need for the
country to spur this sector forward owing to its strategic position in the nations’ overall

development process.  Sustainable agriculture is essential for Kenya's economic
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development because it utilizes available physical and human resources better, leading to
increased capacity of people and land to adapt to change while minimizing dependency on
external and non-renewable inputs. The quality, capability and performance of farmers in
agriculture are fundamental indicators of the agricultural sector’s efficiency, productivity,
development and sustainability (Sigman and Swanson, 1982; Roling, 1988; Ochieng’,
2004).

Agriculture as a lead sector in the economy and a source of livelihood for majority
of Kenyans, has been recognized in both the country’s current National Development Plan
and the Strategy for Revitalizing Agriculture (Kenya, 2002; Ministry of Agriculture and
Ministry of Livestock and Fisheries Development, 2004). Recognizing this fact the Kenya
Government stresses improvement of agricultural productivity through special focus on
smallholder farmers (who use 80 % of the arable land) as a source of economic
development (Ministry of Agriculture and Ministry of Livestock and Fisheries
Development, 2004). Despite the fact that smallholders constitute 80% of agricultural
producers in the country, about 25% make little use of commercial inputs, 67% lack
managerial skills, and much labour for cultivation is provided by people working using
simple hand tools (Mwangi, 1999; World Bank, 2004). The poor performance of farmers
has been attributed to the use of traditional production methods, lack of adequate extension
information, poor managerial skills and rampant illiteracy (Feder and Umali, 1993; Carl
and John, 1998; Mwangi, 1999; World Bank, 2004).

Farmers must have efficient allocation decisions, if they are to continue
contributing to Kenya's economic growth (Kenya, 2005). The country’s agricultural future
therefore depends critically on raising the productivity of farmers. Apart from being
financially poor, rural communities, who depend mainly on agriculture, the farmers lack
information and confidence to make rational decisions on their farms (Ochieng’, 2004).
This affects agricultural production and results in the farmers” socioeconomic deprivation.
Useful information for agricultural needs is, however, constantly being produced and is
available in research institutions, public offices and public libraries. Most of this
information is normally packaged as documents or in machine-readable formats for target
groups (Roling and Engel, 1991; Hall et al., 2003). However, evidence shows that only a
small amount of information on various innovations for improving agricultural

productivity reaches the majority of smallholder farmers (ISNAR, 1989; Laizer, 1999;
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Ochieng,” 2004). Indications are that farmers are not empowered enough o solve their
agricultural problems using information and knowledge emanating from the innovations
(Kitetu and Chai, 2004).

Although a number of extension initiatives aimed at knowledge transfer to farmers
have been introduced in different sectors in Kenya, the approaches have been riddled with
problems. A major shortcoming is that in most cases extension approaches have tended to
be package oriented in solving predetermined farmers’ problems (Wesseler and Brinkman,
2002). These approaches do not necessarily consider differences among farmers in terms
of needs, priorities, abilities and attitudes towards farming activities or towards the
approach. By nature the conventional extension approaches do not cultivate habits of
proactive information acquisition among farmers so as to independently seek and use
information of their own choice at their own pace.

In the agricultural innovation literature Smits and Kuhlmann’s (2004) linear view
on innovation, which postulates that agricultural research and development generates
technologies that agricultural extension transfers to farmers for adoption, is criticized, and
replaced by innovation systems approaches (Sumberg and Reece, 2004). Under the
innovation systems approaches, innovation is considered as a complex, interactive process
in which there is a large amount of co-evolution of scientific, technological and societal
systems, in which cause and effect are often difficult to distinguish (Smits, 2002). It
requires deliberate efforts to create effective linkages between technological arrangements,
people and social organizational arrangements (Geels, 2004), that is, between hardware,
software and liveware (Smits, 2002). Whereas linear views on innovation are considered to
be largely supply-driven, systems approaches emphasize the needs of the demand side and
active involvement of end-users of innovations (Edquist and Hommen, 1999; Oudshoorn
and Pinch, 2003).

In the innovation systems perspective, several actors are seen as relevant to
agricultural innovation, including agricultural entrepreneurs, researchers, consultants,
policymakers, supplier and processing industries and the farmers. These actors form
networks, called innovation configurations by Engel (1995). Biggs and Smith (1998) call
the same networks coalitions. The authors, however, concur that these networks are
supposed to engage in a process of joint learning and negotiation to shape an innovation.

Pittaway et al. (2004) suggest that active involvement of stakeholders is critical to
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innovation. In such innovation configurations, agricultural research and development and
knowledge intensive business services are not the dominant providers of knowledge and
information, but are amongst many stakeholders (Van Dijk and Van Boekel, 2001;
Sumberg, 2005). In the innovation systems perspective, production and exchange of
(technical) knowledge and information are not the only prerequisites for innovation;
several additional factors play a key role, such as policy, legislation, infrastructure,
funding, and market developments (Klein et al., 2005). Hence, farmers will require
agricultural information management systems that give them opportunity to closely
interact with the other actors in development of innovation.

Starting from an innovation systems perspective with a strong emphasis on
effective linkages between actors, the changes in the interface between producers and users
of knowledge and information discussed above pose a number of constraints and
challenges to actors in the agricultural knowledge infrastructure. On the demand side, the
changing structure of the agricultural sector makes new demands on farmers’
entrepreneurial skills. With regard to coping with these new demands Phillipson et al.
(2004) maintain that farmers should be encouraged to be more market oriented, to seek out
new opportunities, and to act in a more strategic manner. This shift from a production to a
business and market orientation has focused attention on the adequacy and application of
generic business skills within the farming sector as opposed to technical skills and
knowledge in livestock and crop production. Hence, farmers have to become agricultural
entrepreneurs who need to play an active role in the acquisition of knowledge and
information to support their business strategies and innovation projects (Gielen et al.,
2003; Knudson et al., 2004; De Lauwere, 2005). Instead of being beneficiaries, receiving
free-of-charge innovation supports from a public service, agricultural entrepreneurs need to
explore the market and contract suitable private providers of research and development and
knowledge intensive business services (besides finding other cooperation partners).

Because of failures, such as information asymmetries, poor identifiability of
research and development, and imperfections in their competences, farmers often face
constraints with regard to acquisition of innovation related knowledge. The constraints
experienced by agricultural entrepreneurs are similar to those experienced by
nonagricultural small and medium enterprises(SMEs), as both types of enterprises display
similar characteristics (Roling, 1990; Senker and Faulkner, 2001). These include: lack of
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awareness of strategic, organizational, and technological deficiencies; difficulties in needs
articulation; embedded ness in strong networks, which may preclude new insights; lack of
awareness of or failing access to appropriate sources of knowledge and information; and
practical constraints such as lack of time and funds for innovation (Vos et al., 1998;
Bessant and Francis, 1999; Kaufmann and Todtling, 2002; Garforth et al., 2003; Edwards
et al., 2005).

Factors that influence farmers’ productivity have variously been studied using farm
level data (Adenisa and Zinna, 1993; Ahmed and Hossain, 1990; Ngaje, 1990). Current
debate postulates that the factors of production may include more than capital, land and
labour as is commonly assumed. It may include advanced innovations of material capital,
managerial skills, and technical knowledge of farmers (Cassman et al., 1997). From the
studies, a farmer emerges as a key decision maker on the farm who allocates human and
material resources and directs the operations of the farm. Debertin (1993) identifies key
functions that are performed at this level and they include selection of amount of output to
be produced; determination of the proper quantities of inputs to be used and allocation of
inputs among the various outputs. The farmer has then to oversee the general development
of the enterprise and bear the risk associated with the production and marketing of
products. Extension contact coupled with work experience, indigenous knowledge, and
other forms of education can improve the managerial ability of farmers (Schultz, 1964;
Swanson and Peterson, 1989; Roling and Engel, 1991; Quizon et al, 2001). The
contribution of extension contact to agricultural productivity is much higher in modern
than traditional agricultural environment and also with farmers who have higher levels of
formal education (Nelson and Phelps, 1979).

Many agricultural development specialists concur that extension confact introduces
agricultural information and knowledge that influences important attitudes and other
personal characteristics that raise human productivity (Lionberger and Gwin, 1982;
McDermott, 1987; Swanson and Peterson 1989; Feder and Umali, 1993; Qamar, 2002;
Ochieng’ 2004; Kamau, 2006). It gives farmers information that promotes their
adaptability to changes in agricultural development (Adhikarya et al., 1987; Feder and
Umali, 1993; Quizon et. al., 2001). Contact between agricultural extension agents and
farmers is a measure of availability of information about new and improved technology,

inputs and prices and the utilization of such information is almost certainly dependent on
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its availability to the farmers. Sustainability of agricultural production depends largely on
actions of the farmers and their ability to make decisions, given the level of knowledge and
information available to them (Qamar, 2002; Ochieng,” 2004). Thus farmers with more
extension contact would be more inclined and be in a better position to adopting new
methods of production and applying modern inputs efficiently due to their informed
background.

Continuing high rates of population growth have intensified pressure on natural
resources. Less and poorer quality of land and water must provide food and income for
more people. Inequality of access to land, water, government services and other resources
tends to increase, and thus create a widening socio-economic benefits gap. The challenge
to extension policy and decision —makers is that of large numbers of farmers needing
extension services and limited public funds to provide needed extension help. As a
consequence, large numbers of farmers cannot be reached by publicly supported extension
services. Data from an FAO report indicate that hundreds of thousands of farmers are not
yet being reached by agricultural extension services (FAO, 1990). Data analysis shows
that in Africa, two out of every three farmers have no contact with public extension
services (Wessler and Brinman, 2002). In Kenya during the last 10 years, the staffing and
facilitation of public sector, extension has declined mainly as a result of freezing public
employment and reduced funding for operations and maintenance. Currently, the ratio of
frontline extension worker (FEW) to farmers is about 1:1000 compared to the desired level
of 1:400 (Ministry of Agriculture and Ministry of Livestock and Fisheries Development,
2004, Ochieng,” 2004; Kamau, 2006).

In the absence of effective private sector operations to fill the vacuum, the situation
has led to reduced spatial coverage, targeting and effectiveness of service delivery
reflected by clientele complaints (Ochieng,” 2004; Kamau, 2006). Low farmer/extension
agent ratios are necessary but fiscally unsustainable. Fortunately, modern
telecommunication technologies have reduced drastically the unit cost of information
dissemination and sharing and offer a number of options compared to the conventional
systems. It offers some very real means to overcome information transfer obstacles. The
inadequacy of trained staff, the high cost of such training and the sheer enormity of the
target audiences make the use of modern communication technologies necessary to widen

the reach of conventional information transfer and dissemination systems. Continuous
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advances in technology now give agricultural development specialists a wide range of
options for improving communication with farmers. Linked to a central information bank
by cable or telephone, a farmer can continuously receive available information, or
interactively request specific information. By this process, farmers in remote areas can
directly be connected with expertise and services of information in central locations
(ISNAR, 1989; Xu, 2001; Wessler and Brinkman, 2002; Kenya, 2004)

Given this backdrop, this study examined one of the least touched upon issues
related to diffusion of modern agricultural information, specifically examination of
farmers’ awareness, attitudes and willingness to adopt information and communication
technologies (ICTs) in sourcing of agricultural information. The study emphasizes the need
to understand the diversity of information-acquisition problems from the farmers’
perspective and to use a combination of approaches in mainstreaming information-seeking
practices into the regular lifestyles of farmers to solve information- and knowledge-related
problems. To realize this, there will be need to align policies and institutions to reflect the
importance of science and innovation and harmonize standards for packaging of user-

friendly extension messages to farmers.

2.7 Conceptual Framework

Studies on the theories and practices of agricultural development provides a basis
for viewing communication in the agricultural sector as a system consisting of five primary
subsystems of agricultural research, extension, training institutions, farmers (users) and
markets. The agricultural research, extension and training subsystems should engage in the
generation, encoding, sending, receiving and decoding of knowledge and information
during the communication process (Roling, 1988; Roling, 1990; Mowlana and Wilson,
1988; Nagel, 1980; Van den Ban and Hawkins, 1996). The farmers are the chief
beneficiaries of the agricultural information. The market subsystem is increasingly gaining
prominence as agricultural development demands that the sector assumes business
characteristics. Agricultural development specialists stress the need for effective

interaction among the subsystems. New developments in information and communication
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technology now mecan that these subsystems can greatly improve the flow of information
within and between them.

Contrary to the widely held belief that many farmers do not fancy ICT for sourcing
agricultural information, experience among rural poor farmers in India has proved that they
have readily adopted and used it to improve a marketing system for their produce. In his
book, “The Profits at the Bottom of the Pyramid,” Prahalad (2001), gives the example of
Information Technology Centre, an Indian conglomerate which decided to connect farmers
with personal computers in the villages. The ITC “e-Choupal” (literally meaning village
meeting place) allowed the farmers to source information on improved practices of soy
bean production and finally check prices of soy bean futures at Chicago Board of Trade.
The network thus allowed the farmers to source information on production as well as
marketing thus improving their margins. Though the interventions used by other countries
vary, the critical element of interacting research, extension and user subsystems permeate
all the systems reviewed (Meyanathan, 1994). The theoretical model and the case from
India provided the foundation by identifying the kind of networks that should be put in
place using modern communication technologies. The subsystems should interact on a
continual basis. The model provided the foundations for research procedures which
focused on factors influencing adoption of information and communication technologies in
accessing agricultural information. The focus of this study was the application of ICT in
the management of agricultural information within and between the various agricultural
subsystems. Specifically, the study analyzed and documented:

e current uses of ICT in extension delivery systems

¢ extension staff’s perceived proficiency in use of ICT for management of
agricultural information

o the state of ICT application for management of agricultural information in
the agricultural research

o the state of ICT application for management of agricultural information in
agricultural training institutions

e level of awareness and willingness to use ICT by farmers to source
agricultural information

o factors that have worked against the deployment of ICT in the management

of agricultural information.



Modern organizations and institutions now run on information (Menou and Niang,
1991; Muyepa, 2002; Kenya, 2002; Mchombu, 2003). Agricultural information is thus
vital for agricultural development at various levels. Agricultural research requires
information from the field that is timely, accurate, exhaustive, reliable and uvsable for the
research themes to be user focused. Agricultural extension requires information on the
developed technologies that is relevant and readily available to address the field situation.
With regard to training institutions, there is need to acquire information on current
technologies and trends in the agricultural sector. Farmers equally need to have
information on material technology and knowledge-based technology (FAO, 1994;
Swanson, 1997; Muyepa, 2002; Wessler and Brinkmann, 2002; Temu and Msuya, 2004).
They equally need to have knowledge about market trends so that they can make informed
decisions in the day to day running of their farming businesses. There is need therefore, to
put in place an interactive agricultural information management system that networks these
key players in the agricultural sector and ensures efficient and effective information flow.
In such kind of an arrangement, all the operational phases would include participatory
approach activities by soliciting relevant feed forward from target beneficiaries

The agricultural information flow envisioned in this regard is based on the
triangular schema (IFAP, 1995). The theory of the triangular schema works on the
perspective that links between the farmers, research and extension is a prerequisite for a
healthy agriculture. That is, farmers, extension and research are closely inter-linked

through a multiplicity of formal and informal contacts and working institutions (figure 2).

EXTENSION @

Figure 2: Extension —Research- Farmer Triangle
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To realise the information flow as outlined in Figure 1, a conceptual model of
agricultural information management system based on a generic model originally put
forward by Adhikarya (1978) is proposed that includes other stakeholders of the
agriculture sector. Roling (1988) was later to emphasise the need to carry out agricultural
information management in a systematic sequential and process-oriented manner, rather
than on an ad-hoc basis. It ought to be a planned process with inter-related activities to be
carried out following a management implementation plan by well-trained personnel within
a given time schedule. The operational phases in the various subsystems should not be

implemented or conducted in isolation because these are part of an interactive and systems

process that requires them to reinforce each other and to produce a synergetic effect (figure

3).
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Figure 3: Agricultural Information Flow among the Agricultural Subsystems
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Review of literature ((Lindner et al, 1982; Menou and Niang 1991; Mugo, 1993;
Banu and Bode 2002; Banu and Bode 2002; Garforth, et al.2003) indicated that agricultural
information has a direct impact on the pace of agricultural development. That the impact of
this information is greatly influenced by the way this information is managed has also been
emphasised (Carl and John, 1998; Wessler and Brinkman, 2002; Lopez and Bruening,
2002; Mchombu, 2003; Ochieng’, 2004). The role of ICT in improving the effectiveness
of the management of agricultural information has variously been stated (Edquist and
Hommen, 1999; Kaufmann and Todling, 2001; Clark, 2002; Temuand Msuya, 2004;
WTO, 2004).

Effective management of agricultural information and agricultural development are
interrelated. Information empowers users and leads to making informed choices and
decisions which would make it possible to reach goals (Jatta, 2000). Information enhances
acquisition of technology that is critical to improved farm production. In this study,
common factors affecting the application of ICT in the management of agricultural
information were selected for investigation. They formed the independent variables and
consisted of those factors related to ICT infrastructure and the working environment.
Variables such as support services, incentives, sensitization, awareness, and attitudes were
assumed to be intervening variables and studied to determine the extent to which they
related to the dependent variables. The dependent variables were ICT proficiency skills
and participation in innovation, production and market systems through enhanced
agricultural information management.

There is therefore, a strong case for information management through ICT-based
system that would enhance effective management of agricultural information within and
between the subsystems. The application of an ICT-based system approach also points out
to the need to train staff to master the whole process rather than only some elements of the
process, or part of the activities. Therefore it is suggested that training activities related to
the operational phases or implementation steps that follow closely the conceptual
framework be included in the setup of the agricultural information management system.
Figure 4 is a summary chart of the conceptual framework showing the relationship
between the variables in the study.
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Figure 4: Factors Influencing the Application of ICT in the Management of
Agricultural Information

With the right policies and supportive services, it is possible to have people train and
effectively use ICT-based systems for management of agricultural information with the
resultant benefits. This demands that the relevant infrastructure be put in place. An
efficient agricultural information management system would ensure that all stakeholders
are actively involved in the generation, storage, access and exchange of relevant
information and knowledge in forms that they can understand and applylt is therefore
imperative to study the subsystems of the research, extension, training institutions and
farmers to point out where there are weaknesses as far as deploying ICT-based agricultural

information systems is concerned and recommend possible remedies.
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CHAPTER THREE
METHODOLOGY
3.1 Introduction

The basic hypothesis underlying this study is that management of agricultural
information in resource-constrained countries like Kenya is different from that in
developed countries in the way it is organized and conducted, in the amount of resources
available to it, and in its priorities and orientation. These differences suggest that the state
and role of ICT services for the management of agricultural information will also be
different. In general, developing countries do not have sufficient capacity to deploy ICT-
based agricultural management systems that their agricultural sectors require. They, must,
therefore rely on paper-based systems with their inherent limitations. This suggests that the
agricultural sector should develop the necessary ICT capacity for its agricultural
information management. Without this capacity, the management of agricultural
information will remain underdeveloped. The issue for those who manage agricultural
information is to determine what resources and efforts are required to build the capacity
that their system needs.

The main objective of this study was to identify mechanisms and strategies that
could be used to realize ICT based agricultural information management systems. Nakuru
District was used to provide a description and a basis for discussion of ICT information
systems to enhance agricultural development. The results form a foundation for further
discussion with agricultural development managers and information specialists and would
be incorporated into guidelines on how best to realize effective ICT-based agricultural
information systems in the country. This chapter documents the processes, which were
followed to achieve this goal. The first section contains a description of the research design
that was used in the study. The second section focuses on the research area while the third
section describes the population of the study. The fourth section describes the sampling
procedures followed and the sample sizes while the fifth section focuses on development of
the research instruments. The data collection procedures and administration of the
instruments and are detailed in section six. Section seven summarizes the statistical

procedures that were used for data analysis.



3.2 Research Design

The study adopted an ex post facto design in which a modified Delphi technique
was employed for investigation. Borg and Gall (1989) maintain that the Delphi technique
can be used whenever a consensus is needed from persons who are knowledgeable about a
particular subject. It can be used to identify problems, define needs, establish priorities,
and identify and evaluate solutions. One of the assumptions in this study was that staff in
the agricultural research, training institutions and the extension service are knowledgeable
about management of agricultural information.

In this design, the researcher did not deliberately manipulate any variables but
studied them in retrospect in search of possible relationships and effects. The relationship
and effects among the variables were studied as they occur in the natural setting (Wiersma,
1995). Through this design the study identified the factors that influence the application of
ICT-based systems in the management of agricultural information within and between the
agricultural research, extension and training institutions and subsequently gained insight
on the preparedness of farmers to access agricultural information from an e-enabled

system.
3.3 Location of Study

The study was carried out in Nakuru District, Kenya. The district has a wide range
of farming activities and is representative in major research and extension activities. The
district agricultural office, responsible for the management of agricultural extension in the
district was a core part of the study. The district has the Kenya Agricultural Research
Institute (KARI) stations at Njoro, Lanet, and Naivasha, and a Pyrethrum Field Station at
Molo. The KARI, Njoro and Naivasha research stations were purposively used in the
study since they provided the research scientists who provided valuable data that shaped
the study. Egerton University, the Baraka Agricultural College and the Naivasha Dairy
Institute, which are situated in the district train personnel to work in the agricultural sector.
The staff from these institutions were purposively included in the study since they are the

few and major training institutions in the district.



3.4 Population

This study focused on management of agricultural information within and between
the agricultural research, extension and training institutions and subsequently farmer
preparedness to use ICT facilities to access agricultural information. Best and Khan (1998)
define population as any group of individuals or subjects of study who have one or more
characteristics in common that are of interest to researchers. However, a target population
according to Borg and Gall (1989) is defined as “a large population from which a small
proportion of population is selected for observation and analysis”. The population for
study therefore consisted of staff at the agricultural research, extension and training
institutions and all farmers in the district. Currently 121 researchers serve at the Njoro,
Naivasha and Lanet research station. They include plant breeders, entomologists, soil
scientists, agronomists, plant pathologists, biometricians, socio-economists, horticulturists,
food scientists, animal breeders, animal pathologists and animal nutritionists. There were
186 members of faculty in Egerton University training personnel for the agricultural sector.
Baraka Agricultural College has 20 members of staff while the Naivasha Dairy Institute
has 14 members of staff. ~Nakuru District has 147 technical staff in the agricultural
extension service. They include soil and water engineers, agronomists, horticulturists,
animal production scientists, home economists, and farm management specialists who

worked in the 16 administrative divisions.
3.5 Sampling

Egerton University, Baraka Training Institute, the Naivasha Dairy and the KARI
stations of Njoro, Naivasha, and Lanet were purposively included in the study to provide
the sample. Peil (1950) defines purposive sampling as a sample chosen because it fulfils
certain criteria. Kathuri and Pals (1993) suggest that a purposive sample is chosen because
it is considered as either typical or outstanding example of variables with which the
research is concerned. The training institutions and the research stations met these criteria,
in the sense that they dealt with a lot of agricultural information. Thus they were selected
to provide samples for the study. The rest of the sample was drawn from the technical

extension staff and farmers in Nakuru District.



Sample size can be derived from previous studies, mentor recommendations or
budgetary constraints. In most studies, sample sizes of 60 to 300 or an average of 200
respondents are common (Balian, 1988). The nature of a research study dictates the
specific sample size but in quantitative research, says Balian; statistical tests require a
minimum of 20 to 30 subjects per strata group. At Egerton University, Baraka Agricultural
College, and Naivasha Dairy Institute, the heads of sections that train persons who would
serve in agricultural research and extension were contacted for lists of staff who serve
under them in order to construct sampling frames from which the appropriate sample size
for this study were determined using the Table 1 (Israel, 1992). However for the technical
extension staff and the research staff the population also was taken as the sample (Table 2).
This decision was based on observations that were made during preliminary visits to the
study centres that a number of staffs though posted and recorded as working there were
away either on study leave or leave of absence. This substantially reduced the population
which, therefore, would not meet Balian’s recommendation for sample size. There was
therefore need to treat the population as the sample in order to increase the sample sizes.
This made it possible for meaningful interpretation of the findings to be made.

Farmers in Nakuru district were to provide specific information regarding the use
of ICT in the management of agricultural information. Cluster sampling was used to select
a manageable 350 farmers who were included in the study sample. Bailey (1987) argues
that cluster sampling is used when it is impractical to construct a sampling frame. The
selected farmers included both large and small scale commercial farmers engaged in a
variety of enterprises. They were purposively included in the study (Kathuri and Pals,
1993).



Tablel
Determining Appropriate Sample Size (S) from a Finite Population (N)

N S N S N S N S

10 10 55 48 100 80 240 148
15 12 60 52 110 84 250 152
20 16 65 56 120 92 260 155
25 24 70 39 130 97 270 159
30 28 i) 63 140 101 280 162
35 32 80 66 150 104 290 165
40 36 85 70 160 108 300 169
45 40 90 73 220 140 320 175
50 44 95 76 230 144 340 181

N= population size; S = appropriate sample size
Source: Israel (1992) page 87.

Table 2
Appropriate Sample Size for the Study

Category of respondents Population  Sample size
Agricultural extension service staff 147 147*
Agricultural research staff 121 121*
Agricultural training institution staff 220 140
Farmers - 350

*sample size same as population

3.6 Instrumentation

Four sets of questionnaires were used to collect data. Questionnaire 1 was used to

collect data from agricultural extension staff. Questionnaire 2 was administered to staff in

Lh
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agricultural research and Questionnaire 3 was used to collect data from trainers in the
agricultural training institutions. Questionnaire 4 was used to collect data from farmers.
The questionnaires sought information on the current approaches in management of
agricultural information. The questionnaires also solicited data on the extent of
preparedness of the human resource for using the ICT-based agricultural information
systems and other factors that would influence the application of ICT-based systems.

The trustworthiness of a study is generally based on validity and reliability (Guba
and Lincoln, 1981). The survey instruments were developed based on previous studies and
instruments. Cross-checking with the corresponding items catered for the research
objectives. Similar items were placed in different parts of the instruments by reversing
their direction to serve as a deterrent against response set and fake responses (Wiersma,
1986; 1995). A team of experts in agricultural education and extension reviewed the
questionnaires and gave suggestions that were used to amend the instruments on question
wording and length. The instruments were pilot -tested before final versions were
developed for use to collect data. The samples for pilot testing were drawn from KARI
Muguga, Kisii District extension service, and the Jomo Kenyatta University of Agriculture
and Technology. These institutions offer similar services that the study was concerned
with and they were not to be used for the study. Farmres from Kisii District were also used
for pilot testing the farmer questionnaire.

The instruments were tested for reliability using the Cronbach’s coefficient alpha
(@) (Guilford and Fruchter, 1978). The alpha value for extension staff was 0.74 while that
for agricultural research staff was 0.79. The value for training institution staff was 0.81
while that for farmers was 0.71. A reliability coefficient of 0.7 or more was found to be
acceptable (Borg and Gall, 1989; Hair, et al., 1992). This method for testing reliability
was chosen because it is recommended for use with instruments that employ a Likert-type
scale and is also a default procedure in SPSS (Paula and Lloyd, 2000). The resultant

questionnaires are included as Appendices A, B, C, and D.
3.7 Data Collection

The researcher sought for a research permit from the Ministry of Education headquarters as
required by the law. A copy of the permit is included in Appendix E. Thereafier, the study



centres were visited to introduce the study to the heads of the institutions to seek their
permission to conduct data collection. To ensure a high response rate the researcher used
trained enumerators to administer the questionnaires. The enumerators also conducted
interviews with farmers. The data collected were coded and analyzed, to describe the
current agricultural information management systems, the level of preparedness to use
ICT-based systems for agricultural information management, the factors that must be
addressed to enhance the usage of ICT-based systems, and finally test the hypotheses of
the study.

3.8 Data Analysis

Data were collected from four categories of respondents. The first set was from
agricultural research staff. Of the 121 questionnaires administered to this category, 114
were filled and returned. The second set was the agricultural extension staff. Of the 147
guestionnaires administered 121 were completed and returned. The third set was made up
of information provided by staff from the agricultural training institutions. Of the 140
guestionnaires administered 123 were filled and returned. The last set was the 350
questionnaires used to conduct interviews with farmers. Three hundred questionnaires
were completed and returned.

The Statistical Package for Social Sciences (SPSS) was used for data analysis.
Means, frequencies, and standard deviations were used to describe the respondents’
awareness and appreciation of ICT usage in handling agricultural information. T-test was
used to determine if there were significant differences in the extent to which staff
perceived they needed and possessed ICT skills for agricultural information management.
Pearson —correlation and Chi-square were also run to determine if any relationships existed
between the variables of study. Descriptive statistics and content analysis were used to
summarise data obtained from farmers to describe their awareness, attitude and ability to
use ICT to access agricultural information. Tables were generated to help in summarising

the results. Statistical procedures that were used in data analysis are shown in Table 3.



Table 3

Statistical Procedures Used in Data Analysis

Hypothesis  Independent Dependent Statistical
variable variable procedure
Ho, Work station ICT proficiency T-test
Education attainment skills
Work experience
Ho, Work station ICT proficiency T-test
Education attainment skills
Work experience
Ho; Work station ICT proficiency T-test
Education attainment skills
Work experience
Ho, Education attainment Awareness of ICT and Pearson Correlation

Scale of operation

willingness to use
ICT to source information




4.1

CHAPTER FOUR
RESULTS AND DISCUSSIONS

Introduction

The findings presented here encapsulate quantitative and qualitative information

collected from the respondents. This chapter is organised by objectives and hypotheses of

the study. The objectives of the study were to:

(@)

(ii).

(iii)

(iv)

V)

(vi)

identify and document the approaches currently being used in the management of
agricultural information within and between the agricultural research station, the
extension services, the training institutions and farmers.

determine and document the institutional factors that influence the application of
information and communication technology in the management of agricultural
information.

determine and document the personal factors that influence the application of in
formation and communication technology in the management of agricultural
information.

determine the disincentives to the use of ICT-based systems in the management of
agricultural information within and between the agricultural research, extension
and the training institutions.

determine the extent of preparedness in training of the agricultural research,
extension service and training institution staff in the use of ICT-based agricultural
information management systems.
assess farmers’ awareness, attitudes, and abilities to use ICT to access agricultural

information.

The hypothesis and variables were:

HO[ .

There is no significant difference between the extent to which agricultural research
staff need ICT-based agricultural information management skills and the extent to
which they possess these skills.

Independent variables

i. work station



institutions are presented in the first section. The second section presents the institutional
factors that influence adoption of ICT for the management of agricultural information. In
section three, findings on the ICT training capacities and needs in the various agricultural
subsystems that were under study are presented. The fourth section documents the
requirements to effectively deploy ICT-based systems for agricultural information
management within and between the various agricultural subsystems under study. Findings
on farmers’ awareness, attitudes and ability to use ICT to access agricultural information
are presented in the fifth section. Finally in the last section of this chapter, a summary of
the study findings are presented with the aim of addressing the objectives in an integrated

manner.

4.2 Current State of Agricultural Information Management in the Agricultural

Subsystems

The first three objectives of the study sought to determine and document the current
state of agricultural information management within and between the reécarch, training
institutions and extension service. Questionnaires were administered to staff in these
institutions and interviews were conducted to gather data on the current practices, and

future plans for management of agricultural information.
4.3 Management of Agricultural Information in the Agricultural Research

All the 121 research staffs in the KARI stations of Njoro, Naivasha and Lanet were
included in the study. Trained enumerators were used to administer the questionnaire.
Follow ups were also made resulting in a response rate of 94.21%. One hundred and
fourteen usable returns were used for data analysis giving a usable response rate of 8§1.8%.
The respondents were asked to respond to questions relating to their education and
professional experiences. Table 4 displays their responses. Majority of the research staff
(67.53%) were found to have attained at least a Bachelors level of education. This in
essence indicated highly trained staff in the agricultural research subsystems. Further
76.8% of those with Bachelors level degree, indicated that they wished to further their
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education to a Masters level, and 63.5 % of those with masters indicated that they wished
to advance to doctoral levels.

Table 4
Educational Attainment of Agricultural Research Staff

Highest level of education attainment n %

Certificate 12 10.52
Certificate plus in-service b _ 6.14
Diploma 14 12.28
Diploma plus in-service 6 5.26
Bachelors degree 32 28.07
Bachelors degree plus in-service 7 6.14
Masters 21 18.42
Masters plus in-service 6 5.26
Doctorate 11 9.64
Total 114 100.00

The number of years of work experience reported by the research staff ranged from
3 to 31 with a mean of 14.2 years. Most of the years had been spent in agricultural
research. 42.6% of the respondents indicated that they had spent more than half of their
entire working time in their current stations. In all cases the respondents indicated that they
dealt with a lot of agricultural information in the course of their work.

The research staffs were asked to indicate the methods of processing agricultural
information available to them and their frequency of use. Table 5 summarises their
responses. The conventional paper-based method of processing agricultural information
was indicated to be available to almost all the respondents and was the most frequently
used. Computer-based methods were indicated to be available to only 46.49% of the
agricultural research staff, but only 24.56% of the respondents indicated that they
frequently used computer-based systems for processing agricultural information. This
would suggest that some of the staff though having access to computer-based systems still

preferred to use the manual system for handling of agricultural information. Only 27.19%
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of the respondents indicated that they frequently used both the paper-based and digital
methods for handling agricultural information. The conventional paper-based method of
processing agricultural information was indicated to be available to all the respondents and
was the most frequently used. Computer-based methods were indicated to be available to
46.49% of the agricultural research staff, but only 24.56% of the respondents indicated that
they frequently used computer-based systems for processing agricultural information. This
would suggest that some of the staff though having access to computer-based systems still,
continued to use the manual system for handling of agricultural information. Only 27.19%
of the respondents indicated that they frequently used both the paper-based and digital

methods for handling agricultural information.

Table §
Methods of Processing Agricultural Information by Research Staff

Method Available for use Type most used

Freq”. Percent Freq. Percent Rank
Paper based 114 100.00 89 78.07 1
Computer based (Digital) 53 46.49 28 24.56 3
Combination 53 46.49 31 27.19 2

“ The total number is greater than the number of respondents because some had more than
one method available.

Table 6 displays the responses of the research staff when asked to compare their
use of conventional paper-based method of processing agricultural information currently
compared to when they first began working in the research. Use of the conventional paper-
based method for processing of agricultural information was indicated to be dominant with
30.70% of the staff reporting a drop in the frequency of use now while 45.62% reported no
change. 23.68% reported to be using this method more now than when they first began

work.
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Table 6
Current Use of Conventional Paper-Based Method Compared to When Research

Staff First Began Work

Use Freq. %
I use paper-based method less currently 35 30.70
I use paper-based method about the same Sl 45.62
I use paper-based method more currently 27 23.68
Total 114 100.00

Table 7 present results of the cross tabulation using chi-square of the relationship between
the preformed attitude and level of education. The results indicated that staff with lower
levels of education was more negative in their attitude towards use of ICT-based systems
for management of agricultural information. The respondents who had a Masters degree
and above had a more positive attitude compared to those with bachelors and below.
Presence of preformed negative attitudes affects the eventual adoption of the technologies
(Epenou, 1994). Higher education level improves the preparedness to use new technology.
This is collaborated by the observation that staff with lower levels of education reported
low levels of confidence in using computer-based systems in processing agricultural
information compared to those who had higher levels (Table 8).

Asked to comment on their computer literacy, 89.34% of the research staff
considered themselves to be computer-literate. The research staff were also asked Likert-
type questions dealing with the emphasis given to computer applications in processing of
agricultural information during their pre-service training. These questions contained a five
item response scale, ranging from (1) none at all to (5) very strong emphasis. Table 9
summarises their responses. About 78.06% indicated that their pre-service training was
deficient in computer applications in processing agricultural information having received
none to low emphasis. Only 10.52% of the agricultural research staff indicated a mean
rating of above of the emphasis given to computer applications in processing of
agricultural information during their pre-service training. The staff reported no knowledge

of precise in-service training programmes in their institutions to make them proficient in
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using computers for processing agricultural information. This result would point to a gap

in training as far as computer applications in the management of agricultural information

are concerned.

Table 7
Chi-Square Results Showing the Relationship between Preformed Attitude towards

ICT and Levei of Education of Research Staff

Test scores Certificate  Diploma Degree Masters and above Totals
Very poor 9 7 - 2 22
Poor 4 3 4 4 15
Fair | 4 8 10 23
Good 2 3 9 11 25
Very good 1 3 14 11 29
Total 17 20 39 38 114

* P <0.05 Chi-square value =31.385*%, df=12,P=10.002, N=114

Table 8
Chi-Square Results Showing the Relationship between Level of Confidence in using

ICT and Level of Education of Agricultural Research Staff

Test scores Certificate Diploma Degree Masters and above Totals
No confidence 12 9 3 1 25
Low confidence 3 4 6 4 17
Average confidence 2 4 7 9 22
High confidence 0 2 9 11 22
Very high

confidence 0 1 14 13 28
Total 17 20 39 38 114

* P <0.05 Chi-square value =32.185*, df =12, P =0.002, N=114
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Table 9
Emphasis Given to Computer Application in Processing Agricultural Information

during Pre-service Training of Agricultural Research Staff

Training Emphasis Frequency %
None 33 46.49
Low 36 31.57
Medium 13 11.40
Strong 10 8.77
Very Strong 2 1.73
Total 114 100.00

On usage of the available computers, the research staff reported their major use to
be in report writing and maintaining basic data. In all the cases, stand alone systems were
maintained. None of the research centres had a centralised system for integrating all the
agricultural information for onward dissemination to users. No interactive online linkages
were reported with other subsystems of the agricultural sector for receiving or
disseminating agricultural information. Equally, none of the stations had an institution-
based website, all of them being catered for by the general KARI website for general
communication.

Correlation between selected characteristics of agricultural research staff and

willingness to use ICT in handling agricultural information is summarized in Table 10.
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Table 10
Pearson Product-Moment Correlation of Selected Characteristics of Agricultural

Research Staff and Willingness to Use ICT-based System in Processing Agricultural

Information
Staff attribute Characteristic of research staff r
Willingness to use ICT Number of years in research work .332°
in work Education level 0.521

Position in service 0.533

Note *p<0.05

There was a low positive correlation (0.332) between the number of years in active
service and the willingness to use ICT in processing agricultural information. There was
moderate positive correlation (0.521) between respondents’ educational level and
willingness to use ICT in processing agricultural information. Similarly there was
moderate positive correlation between position in service and willingness to ICT usage.
Interpretation of the strength of the correlations was based on verbal descriptions of
correlations suggested by Guilford (1956).

Agricultural research, extension and staff in training institutions belong to different
institutions with certain aspects that can affect the deployment of ICT- based systems for
the management of agricultural information. The study examined some institutional factors
that may influence the ICT based system deployment. The staff were asked to indicate
their level of satisfaction with the resources and initiatives being taken by their institutions
to realize ICT-based systems for the management of agricultural information. Table 11 is a

summary of comparison of their responses.
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Table 11
Level of Satisfaction Expressed by Researchers, Extension Agents and Agricultural

Training Institution Staff with ICT Resources and Initiatives

Occupation
Level of Research Extension Training Totals
satisfaction
Satisfied Freq 37 23 50 110
% 3245 21.10 49.01 33.84
Undecided Freq 42 31 14 87
% 36.84 28.44 1372 26.76
Dissatisfied Freq 35 55 37 127
% 30.70 50.45 36.27 39.07
Total Freq 114 109 102 325
% 100 100 100 100

The results indicate that a moderate number of the agricultural research staff
(32.45%) interviewed indicated satisfaction on what their institution was doing to enhance
ICT-based agricultural information management systems. An almost equal number
(30.70%) indicated that they were not satisfied, with an even bigger percentage (36.84%)
indicating that they were undecided. A few extension agents (21.10%) indicated
satisfaction with almost half of them (50.45%) indicating dissatisfaction. Training
institutions had 49.01% of the respondents indicating satisfaction with 36.27% showing
dissatisfaction. The results would imply that there are gaps that need to be addressed to
realize ICT-based agricultural management systems in the various institutions. This would
call for clear-cut programmes and commitment for rolling out ICT-based agricultural
information management systems in the institutions.

The research staff were asked to answer a set of questions that was used to
determine the presence of preformed attitude towards ICT-based agricultural information
systems. Extension agents were also asked to respond to the same set of statements that
was scored to determine their attitudes toward the same for comparison. Analysis done by
cross tabulation using chi-square test (Table 12), revealed a significant relationship
between the attitude and occupation (Chi-square value = 10.333, df = 4, P< 0.05).
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Table 12
Chi-Square Results Showing the Relationship between Preformed Attitude towards
Use of ICT-based Agricultural Information Systems and Occupation

Test scores Research Extension Totals
Very poor 09 21 30
Poor 10 34 A
Fair 21 23 44
Good 35 L7 52
Very good 39 14 53
Total 114 109 223

* P <0.05 Chi-square value = 10.333*, df =4, P=0835, N=113

The results indicate that research staff scored well in the attitude compared to the
agricultural extension agents. This would mean that the research staff would be more
predisposed to adopt ICT-based systems for the management of agricultural information
than the extension agents. Adoption of technology is enhanced by the presence of
preformed positive attitude.

The agricultural research staff were asked to respond to a series of items designed
to assess their perceptions of possible factors that inhibit their use of ICT-based systems in
the management of agricultural information in their institutions. A five-point Likert scale
was used to assist respondents in describing their perceptions. Means above 3.5 were used
to indicate agreement with an item; those below 3.5 indicted disagreement with an item.

These data are presented in Table 13.
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Table 13
Reasons Reported by Research Staff for Low Usage ICT- based Systems in

Management of Agricultural Information

Reason Mean® SD Rank
Poor infrastructure 3.64 0.98 8
Computer illiteracy 3.51 1.02 10
Lack of appropriate software 3.87 1.12 6
Lack of computer related in-service training 3.95 1.25 5
Weak linkages with other institutions 4.06 0.92 4
Lack of clear policy on computer usage 4.14 137 3
Lack of support from administration 3.50 1.43 11
Low level computer application skills 3.78 1.35 7
Lack time to learn on computer use 3.59 1.08 9
Insufficient computer facilities 4.17 1.06 2
Lack of connectivity 4.33 0.87 1

Note * 1=No Influence 5= Very Heavy Influence

Respondents strongly indicated that lack of connectivity, unclear policy guidelines on
computer use, weak linkages with other institutions, insufficient computer facilities, lack of
training opportunities on computer applications and lack of appropriate software as the key
factors that hindered computer applications in processing agricultural information in
research work. Other factors indicated included poor infrastructure, lack of time to learn
computer applications in information processing, low level computer skills, and lack of
support from the administration.

The Vprime role of agricultural research is to generate useful agricultural
information and effectively disseminate this information to users. To be in a position to
play this role effectively, computer application skills in the processing of agricultural
information are essential for the research staff. To determine the degree to which
specific computer application skills are needed and possessed by the research staff, 31
skills items were presented to the staff for rating on four-point scales, ranging from1
(Not Needed) to 4 ( Highly needed) and 1 (Not Possessed ) to 4 (Highly Possessed).
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The data analysis included means and standard deviations. To test if significant
differences exist, T-test was used for analysis. Table 14 gives a summary of the test of
differences between the mean scores of the extent to which the computer application

skills were perceived as needed and the extent to which they are possessed.

Table 14

Test for Differences between Mean Scores on Computer Application Skills for
Management of Agricultural Information Needed and Possessed by Agricultural
Research Staff

Skill Needed Possessed 2-tail
Mean SD Mean SD T-value  probability

1. Identifying information

sources available. 331 1.03 3.21 1.58 3.45% 0.0001
2. Accessing information online  3.64 112 338 221 2.51* 0.0000

3. Identifying the types

of information needed 3.43 089 342 1.43 2.13 0.0001
4. Keeping up to date with
1.22 1.67* 0.0001

(V5]
<
W

user information demands 3.27 1.12
5. Searching information

online 3.66 0.98 3.33 1.11 2.21* 0.0000
6. Interpreting user

information demands

online 3.44 0.13 3.64  1.04 2.32* 0.0001
7. Disseminating information

online 352 1.02 3.55 1.17 1.78 0.0000
8. Reporting appropriately

to stakeholders online 3.49 0.92 3.08 1.08 2.32% 0.0001

9. Designing appropriate

styles and procedures

for information capture 3.46 111 2.98 0.75 2.43*  0.0001
10. Word processing 3.39 1.02 3.41 1.11 2.21 0.0000



Table 14 continued..........

Skill Needed Possessed 2-tail
Mean SD Mean SD T-value probability
11. Spreadsheet construction 3.50 0.87 297 1.06 1.94%* 0.0001
12. Database set-up 3.76 0.99 2.57 1.21 2.54*%  0.0000
13. Information storage 3.49 1.12 323 1.04 5.97 0.0000
14. Information retrieval 3.52 0.71 3.40 092 3.96 0.0000
15. Information display 3.50 0.93 348 0.74 4.78 0.0000
16. Downloading information 3.40 0.76 3.29 0.44 4.14 0.0001
17. Data communication 3.56 1.10 3.43 1.08 5.87 0.0000
18. Data recovery 343 0.95 340  0.74 527 0.0000
19. Updating information 3.59 1.13 3.49 1.20 1.38 0.0000
20. Data analysis 3.67 1.32 3.06 0.91 1.31% 0.0001
21. Validating information 3.54 1.44 3.19  0.99 1.79* 0.0000
22. Requesting information online  3.68 1.32 3193 1.67 2.34% 0.0001
23. Soft-ware development
and engineering 1.35 1.07 1.32 1.09 1.89 0.0000
24. Hardware maintenance
and repair 2.18 1.00 2.16 1.16 2.11 0.0001
25. Local area networking 359 0.45 2.95 0.66 2.01*  0.0000
26. Wide area networking 3.19 1.05 2.57 1.07 2.20*  0.0000
27. Coordinating communication ~ 3.11 1.56 2.99 0.67 1.98* 0.0001
28. Relational database
construction 3.52 1.21 2.88 1.47 2.35*  0.0000
29. Internet and web-based
communication 3.89 1.4 3.34 1.30 1.45*%  0.0000
30. E-learning 259 0.69 245 LIS 3.54*  0.0001
31. Basic computer operation 3.61 0.86 3.67 1.00 4.18 0.0001
Overall Mean 3.39 0.47 3.10 0.48 3.56*  0.0000

* Significant differences at p< 0.05
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Of the 31 computer skills presented to the agricultural research staff, 28 were rated
as needed for agricultural information management with a mean score of 3.10 and above.
The skills that were rated as highly needed included: internet and web-based communication,
mean =3.89; database set-up, mean =3.76 and accessing information online, mean = 3.64. The
skills that were rated as lowly needed by the research staff for management of agricultural
information included: soft-ware development and engineering mean = 1.35, and hardware
maintenance and repair, mean = 2.18. In all but three cases, mean scores of skills needed
were reported to be greater than possessed. The areas where the staff perceived they
possessed more skills than needed were: interpreting user information demands online,
(needed, mean = 3.44; possessed, mean =3.64); disseminating information online, (needed,
mean = 3.52; possessed, mean =3.55); word processing, (needed, mean = 3.12; possessed,
mean = 3.41) and basic computer operation, (needed, mean = 3.61; possessed, mean =
3.67).

Significant differences were found between the extent to which the agricultural
research staff perceived they needed computer application skills for management of
agricultural information and the extent they perceived they possessed them. The null
hypothesis Hoy: “There is no significant difference between the extent to which agricultural
research staff need ICT-based agricultural information management skills and the extent to
which they possess these skills” was thus rejected. The respondents had much greater need
for 24 of the 31 skills areas than they possessed. The only areas where the differences were
not significant were: identifying types of information needed (needed, mean = 3.43;
possessed, mean = 3.42); disseminating information online (needed, mean = 3.52; possessed
mean = 3.55); word processing (needed, mean = 3.39; possessed, mean = 3.41);
downloading information ( needed, mean = 3.11; possessed, mean = 3.09); software
development and engineering ( needed, mean = 1.35; possessed mean= 1.32); and hardware

repair and maintenance (needed, mean = 2.18; possessed, mean = 2.16).

4.4 Management of Agricultural Information in the Agricultural Extension

All the 147 agricultural extension staff in Nakuru District were included in the
study and trained enumerators were used to administer the questionnaire. Follow ups were

arranged to improve on the response rate. The resultant response rate was 88.09 %. One
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hundred and nine usable returns were used for data analysis giving a usable response rate
of 84.49%. The respondents were asked to respond to questions relating to their education
and professional experiences. In addition, they were asked to indicate the methods they
frequently use in handling agricultural information in the course of their work. Tablel5
displays their responses. Majority of the extension staff (74.30%) were found to have
attained at least a diploma level of education and above. Only 22.01% of the respondents
were found to have certificate level of education. In all, over 80.01% of the extension staff
indicated that they wished to further their education to higher levels. The number of years
of work experience reported by the extension staff ranged from 5 to 28, with a mean of
16.2 years. Most of the years had been spent in agricultural extension. In all cases the
respondents indicated that they handled a lot of agricultural information in the course of

their work.

Table 15

Educational Attainment of Agricultural Extension Staff

Highest level of education attainment n %

Certificate 15 13.76
Certificate plus in-service 9 8.26
Diploma 29 26.61
Diploma plus in-service 15 13.76
Bachelors degree 21 1927
Bachelors degree plus in-service 16 14.68
Masters 4 3.66
Total 109 100.00

The extension staff were asked to indicate the methods of processing agricultural
information available to them and of their use of the methods. Table 16 displays their
responses. Paper-based methods of agricultural information processing were predominant.
Majority of the extension staff (87.8%) were, however, aware of the value of modemn
information and communication technologies in the management of agricultural

information. Table 17 displays the extension staff responses on use of conventional paper-
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based method for processing agricultural information currently compared to when they

first began working in the extension service.

Table 16
Methods of Processing Agricultural Information by Extension Staff

Method Available for use Type most used

Freq®. Percent Freq. Percent Rank
Paper based 109 100.00 29 90.82. 1
Computer based (Digital) 17 15.59 11 10.09 2
Combination 17 15.59 9 8.25 3

! The total number is greater than the number of respondents because some had more than one
method available.

Table 17
Current Use of Conventional Paper-Based Method Compared to When
Extension Staff First Began Work

Use Freq. %
I use paper-based method less now i} 10.09
[ use paper-based method about the same 48 44.03
I use paper-based method more now 50 45.88
Total 109 100.00

Use of the conventional paper-based method for processing of agricultural information was
indicated to be dominant with only 10.09 % of the staff reporting a drop in the frequency
of current use while 44.03% reported no change. 45.88 % reported to be using this method
currently more than when they first began work. This would suggest a slow pace towards
adoption of ICT-based agricultural information management systems. Table 18
summarises the response of the agricultural extension staff as regards their level of

confidence in using ICT-based system for processing agricultural information. Staff with
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higher levels of educational attainment had correspondingly higher levels of confidence in

using ICT-based systems for processing agricultural information.

Table 18
Chi-Square Results Showing the Relationship between Level of Confidence in using

ICT and Level of Education of Extension Staff

Test scores Certificate Diploma Degree Masters and above Totals
No confidence 14 16 7 1 38
Low confidence 5 17 10 0 32
Average

confidence 3 7 8 1 21
High confidence 0 2 8 » 12
Very high

confidence 0 2 4 0 6
Total 24 44 37 4 109

*P <0.05 Chi-square value =31.165*, df =12, P =0.002, N= 109

A high number of respondents indicated a lukewarm attitude to use of modern
information and communication technology in their work deeming it irrelevant. Table 19 is
a Chi-square result showing the relationship between preformed attitude towards ICT
among the agricultural extension staff and their level of education. Analysis done by cross
tabulation using chi-square test revealed a significant relationship between the preformed
attitude and level of education among the agricultural extension staff. The results indicated
that staff with lower levels of education had a more negative attitude towards use of ICT in
their work. Many of the respondents with a bachelor’s degree were more positive towards
ICT in extension work. Presence of preformed positive attitude among staff is expected to

eventually influence adoption of technology (Epenou, 1994).



service and the ability to use computers in processing agricultural information. There was
moderate positive correlation (0.551) between respondents’ educational level and ability to
use computers in processing agricultural information. There was a high positive correlation
(0.627) between position in service and computer usage amongst the extension staff.
Interpretation of the strength of the correlations was based on verbal descriptions of

correlations suggested by Guilford (1956).

Table 21
Pearson Product-Moment Correlation of Selected Characteristics of Extension

Staff and Willingness to Use ICT in Extension Work

Staff attribute Characteristic of extension staff T
Willingness to use Number of years in extension work 0212
ICT in extension work Education level 0.551

Position in service 0.627
Note *p<0.05

The extension staff were asked to respond to a series of items designed to gauge their
perceptions of possible factors that inhibit their use of ICT-based systems in processing
agricultural information. A five-point Likert scale was used to assist respondents in
describing their perceptions. Means above 3.5 were used to indicate agreement with an
item; those below 3.5 indicted disagreement with an item. The results are presented in
Table 22. The agricultural extension staff strongly indicated that poor infrastructure, lack of
computer facilities, computer illiteracy, lack of training opportunities on computer
applications, unclear policy guidelines on computer use and weak linkages with other
institutions were key factors that hindered computer applications in processing agricultural
- information in research work. Other factors indicated included lack of appropriate
software and lack of support from the administration.
The key role of agricultural extension is to source, package and disseminate useful
agricultural information to users. To be in a position to play this role effectively and
efficiently, it would be necessary for this cadre of staff to possess computer application

skills in the processing of the agricultural information.
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Table 22
Reasons Reported by Extension Staff for Not Using Computers for Processing

Agricultural Information

Factor Mean® SD Rank
Poor infrastructure 4.62 0.78 1
Computer illiteracy 4.51 1.12 2
Lack of appropriate software 357 1.07 10
Lack of computer related in-service training 4.50 0.92 3
Lack of clear policy on computer usage 4.14 1.06 7
Weak linkages with other institutions 4.36 1.02 6
Lack of support from administration 3.50 9 Il
Low level computer application skills 4.45 1.01 5
Lack time to learn computer use 3.59 1:15 9
Insufficient computer facilities 4.47 0.76 4
Lack of connectivity 3.67 1.07 8

Note * I=No Influence 5= Very Heavy Influence

To determine the degree to which specific computer application skills are needed
and possessed by the extension staff, 31 skills items were presented to them for rating on
four-point scales, ranging from1 (Not Needed) to 4 ( Highly needed) and 1 (Not Possessed
) to 4 (Highly Possessed). The data analysis included means and standard deviations. The
analysis also included the T-test to identify significant differences at the 0.05 level
Table 23 gives a summary of the test of differences between the mean scores of the extent
to which the computer application skills were perceived as needed and the extent to which

they are possessed.
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Table 23

Test for Differences between Mean Scores on Computer Application Skills for
Management of Agricultural Information Needed and Possessed by Agricultural
Extension Staff

Skill Needed possessed 2-tail
Mean SD Mean SD T-value probability

1. Identifying information
sources available. 3.61 0.76 2.21 0.68 2.75% 0.0011

2. Accessing information online  3.74 0.52 2.38 1.07 4.51* 0.0000

3. Identifying types the 351 0.1 3.50 0.01 1.67 0.0001
information needed

4. Keeping up to date with
user information demands 3.56  0.88 3.13 1.10 3.58* 0.0001

5. Searching information
online 3.66 0.78 233 031 4.21* 0.0000

6. Interpreting user
information demands

online 354 0.67 244 1.04 5.32¢ 0.0000
7. Disseminating information

online 3.52 1.00 2.65 1.03 4.82% 0.0000
8. Reporting appropriately

to stakeholders online 3.59 0.96 2.88 0.87 4.52% 0.0001
9. Designing appropriate

styles and procedures

for information capture 3.37 1.01 2.98 0.88 6.43* 0.0000
10. Word processing 3.59 1.02 241 0.99 3.21% 0.0000
11. Spreadsheet construction 3.78 0.97 237 1.03 4.94% 0.0000
12. Database set-up 371 0.94 2.57 1.21 2.54%* 0.0000
13. Information storage 3.69 1.02 2.29 1.14 4.97* 0.0001
14. Information retrieval 3.58 0.82 2.04 1.09 5.96.*  0.0000

15. Information display 3.50 0.93 2.18 0.94 4.78% 0.0000

80



Table 23 continued.....

Skill Needed possessed 2-tail
Mean SD Mean SD T-value  probability

16. Downloading information 3.40 0.76 2.29 0.44 4.04* 0.0001
18. Data recovery 343 0.95 234 0.74 5.27* 0.0000
19. Updating information 3.59 L.11 2.25 0.79 6.38* 0.0001
20. Data analysis 3.67 0.69 2.06 0.92 7.14* 0.0001
21. Validating information 3.44 0.74 2.59 0.89 6.79% 0.0000
22. Requesting information

online 338 0.72 2.53 0.67 3.34* 0.0000
23. Soft-ware development

and engineering 242 1.05 1.27 1.06 4.89%  0.0001
24. Hardware maintenance

and repair 247 098 2.06 0.76 5.11*  0.0001
25. Local area networking 3.41 0.75 2.45 0.86 5.05*%  0.0000
26. Wide area networking 3.39 1.05 2.57 1.06 2.20%  0.0000
27. Coordinating communication ~ 3.31 1.06 2.58 0.77 5.98*  0.0001
28. Relational database

construction 3.64 0.81 2.38 0.97 4.35%  0.0001
29. Internet and web-based

communication 3.85 L.11 2.34 1.01 3.45% 0.0000
30. E-learning 3.65 0.79 255 0.59 6.42*  0.0001
31. Basic computer operation 3.71 1.02 2.85 0.86 5.23*  0.0001

Overall Mean 3.49 0.32 2.46 0.39 4.87*  0.0001

* Significant differences at p< 0.05

agricultural information management with a mean score of at least 2.40 and above. The
skills that were rated as highly needed include: internet and web-based communication, mean

=3.85, SD = 1.11; spreadsheet construction, mean =3.78, SD = 0.79; database set-up, mean =3.78,

SD = 0.97 and accessing information online, mean = 3.74, SD = (.52 and basic computer operation

All the 31 computer skills presented to the extension staffs were rated as needed for
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mean = 3.71, SD = 1.02. Others included Data analysis, mean = 3.67, SD = 0.69; E-learning, mean
= 3.65, SD = 0.79 and relational database construction, mean = 3.64, SD = 0.81. The skills that
were indicated as lowly needed by the extension staff for management of agricultural
information included: sofi-ware development and engineering mean = 2.42, SD =1.05 and
hardware maintenance and repair, mean = 2.47, SD =0.98. In all cases, mean rating scores
of the extent to which the skills were perceived to be needed were found to be greater than
possessed. Only in areas of identifying the types of information needed, did the staff
perceive they possessed as much skill as they needed. In all the other cases, the staffs
perceived they possessed less skill than they needed. Significant differences were thus
found between the extent to which the agricultural extension staff perceived they needed
computer application skills for management of agricultural information and the extent they
perceived they possessed them. The null hypothesis Ho,: “There is no significant
difference between the extent to which agricultural extension staff need ICT-based
agricultural information management skills and the extent to which they possess these

skills” was rejected. The respondents had greater need for all the skills than they possessed.

4.5 Management of Agricultural Information in the Agricultural Training

Institutions.

The main agricultural training institution in Nakuru District is Egerton University.
Other institutions include Baraka Agricultural College and the Navaisha Dairy Institute.
They all provided respondents for the study. Table 24 gives a breakdown of the sample
sizes from each of these institutions. Questionnaires were administered to the 136 sampled
staff. Follow ups and reminders were done resulting in a response rate of 78.67%. Of the
one hundred and seven questionnaires returned, one hundred and two were used for data

analysis giving a usable response rate of 95.32% which was acceptable for the study.



Table 24
Agricultural Training Institution Staff Sample Breakdown

Institution No. of Staff Sample
Baraka Agricultural College 15 12

Egerton University 160 108
Naivasha Dairy Institute 20 16
Total 195 136

The teaching staff in the agricultural training institutions were asked to respond to
questions relating to their education and professional experiences. In addition, they were
asked to indicate the number of years they had served in extension work. Table 25
summarises their educational attainment. Majority of the teaching staff (68.61%) were
found to have attained at least a Masters level of education and were mainly stationed at
Egerton University. Over 80% of the Diploma and Bachelors degree holders worked at
the Baraka Agricultural College and Naivasha Dairy Institute. The number of years of
work experience reported by the teaching staff ranged from 4 to 25 with a mean of 13.6
years. In almost all cases the respondents indicated that they dealt with a lot of agricultural

information in the course of their work.

Table 25

Educational Attainment of Agricultural Institutions Training Staff

Highest level of education attainment n %
Certificate 5 4.90
Diploma 11 10.78
Bachelors degree 15 14.70
Masters 49 48.03
Doctorate 22 21.56

Total 102 100.00

83



The agricultural training institutions teaching staff were asked to indicate the
methods of processing agricultural information available to them and their frequency of
use. Table 26 summarises their responses. The conventional paper based system was
indicated to be available to all the respondents though not all of them used it for processing
agricultural information. 66.66% of the respondents indicated it to be their main method of
processing agricultural information. 57.84% of the staff indicated that they had access to
computer facilities though not all of them frequently used this method for processing

agricultural information.

Table 26
Methods of Processing Agricultural Information by Agricultural Training

Teaching Staff

Method Available for use Type most used
Freq®. Percent Freq. Percent Rank
Paper based 102 100.00 68. 66.66 1
ICT-based (Digital) 59 57.84 49 48.03 2
Combination 59 57.84 41 40.19 3

* The total number is greater than the number of respondents because some had more than one
method available.

The teaching staff were also asked to compare their use of conventional paper-based
method of processing agricultural information currently compared to when they first began
working in the agricultural training institutions. Table 27 summarises their responses. A
significant number of respondents (39.22%) indicated a drop in the use of the conventional
paper-based method for processing of agricultural information. About 47% of the
respondents indicated no change in frequency of use of this method since they began work.
Only 13.72% reported to be using the paper method currently more than when they first

began work.



Table 27
Current Use of Conventional Paper-Based Method Compared to When
Agricultural Training Institution Teaching Staff First Began Work

Use Freq. %
I use paper-based method less currently 40 39.22
I use paper-based method about the same 48 47.06
I currently use paper-based method more 14 13.72
Total 102 100.00

Table 28 is a summary of the presence of preformed attitude towards use of ICT

among the agricultural training institution teaching staff.

Table 28
Chi-Square Results Showing the Relationship between Preformed Attitude towards

use of ICT and Education Level of Training Institution Staff

Test scores Certificate  Diploma Degree Masters and above Totals
Very poor 0 0 0 0 0

Poor 0 0 0 3 3

Fair 3 3 5 28 39
Good 2 7 6 23 38
Very good 0 1 . 17 22
Total 5 11 15 71 102

* P <0.05 Chi-square value = 10.175*, df = 8, P = 0.001, N= 102

Analysis done by cross tabulation using chi-square test did not reveal a significant
relationship between the preformed attitude and level of education among the staff. It
would appear that staff in the agricultural training institutions had a more positive attitude

towards use of ICT in their work, regardless of their educational attainment. Table 29



presents a summary on the confidence levels in using ICT by the training staff. Staff with

higher levels of education tended to score high on the confidence scale.

Table 29
Chi-Square Results Showing the Relationship between Level of Confidence in using
ICT and Level of Education of Agricultural Training Institution Teaching Staff

Test scores Certificate Diploma Degree Masters and above Totals
No confidence 0 0 2 7 9
Low confidence 3 3 5 5 16
Average

confidence . 6 2 26 36
High confidence 0 2 4 19 25
Very high

confidence 0 0 2 14 16
Total 5 11 15 71 102

* P <0.05 Chi-square value = 30.382*, df = 12, P =0.001, N= 102

Table 30
Emphasis Given to Computer Application in Processing Agricultural Information

during Pre-service Training of Agricultural Teaching Staff

Training Emphasis Frequency %
None 31 30.39
Low 39 38.23
Medium 22 22.00
Strong 8 7.84
Very Strong 2 1.96

Total 102 100.00




Asked to comment on their computer literacy, 88.72% of the agricultural training
institution staff considered themselves to be computer-literate. Table 30 above, however
indicates the staff felt that emphasis on computer applications in processing agricultural
information did not receive adequate emphasis during their pre-service training. The
question contain that elicited this response was on a five item response scale, ranging from
(1) none at all to (5) very strong emphasis

About 68.62% indicated that training in computer applications in processing agricultural
information received none to low emphasis. This would call for in-service training
opportunities to enhance the ICT proficiency skills that the staff may need for processing
of agricultural information.

The agricultural training institution staff indicated that computers were mainly used
for sourcing information from the internet, communication, report writing, and storage of
basic data. In all the cases, stand alone systems were predominant. None of the agricultural
training institutions had a centralised system for integrating all the agricultural information
for onward dissemination to users. No interactive online linkages were reported with other
subsystems of the agricultural sector for receiving or disseminating agricultural
information. However, both Egerton University and Baraka Agricultural College had
websites for general communication.

Correlation between selected characteristics of agricultural training institutions
teaching staff and willingness to use ICT in processing agricultural information is
summarized in Table 31. There was a low positive correlation (0.431) between the number
years in active service and the ability to use computers in processing agricultural
information. There was moderate positive correlation (0.570) between respondents’
educational level and willingness to use ICT in processing agricultural information.
Similarly there was moderate positive correlation between position in service and ICT
usage for information processing. Interpretation of the strength of the correlations was

based on verbal descriptions of correlations suggested by Guilford (1956).



Table 31
Pearson Product-Moment Correlation of Selected Characteristics of Agricultural

Training Staff and Willingness to Use ICT in Processing Agricultural Information

Staff attribute Characteristic of agricultural training staff r
Ability to use computers in work  Number of years in work 0.431*
Education level 0.570
Position in service 0.503
Note *p<0.05

The respondents were required to respond to a series of items designed to assess
their perceptions of possible factors that inhibit their use of computers in processing
agricultural information. A five-point Likert scale was used to assist respondents in
describing their perceptions. Table 32 is a summary of the responses. Means above 3.5
were used to indicate agreement with an item; those below 3.5 indicated disagreement with
an item. Respondents strongly indicated that insufficient computer facilities, lack of
connectivity, weak linkages with other subsystems, unclear policy guidelines on computer
use, and lack of appropriate software were key factors that hindered computer applications
in processing agricultural information in research work. Other factors indicated included
poor infrastructure, lack of training opportunities on computer applications, lack of time to
learn computer applications in information processing, lack of support from the

administration, and low level computer skills.
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Table 32

Reasons Reported by Agricultural Training Institution Teaching Staff for Not

Using Computers for Processing Agricultural Information

a

Factor Mean SD Rank
Poor infrastructure 397 1.05 6
Computer illiteracy 3.41 0.82 11
Lack of appropriate software 4.16 1.10 5
Lack of computer related in-service training 3.95 117 7
Weak linkages with other institutions 4.22 1.20 3
Lack of clear policy on computer usage 421 1.06 3
Lack of support from administration 3.63 1.09 9
Low level computer application skills 3.61 1.12 10
Lack time to learn on computer use 3.86 1.01 8
Insufficient computer facilities 4.48 1.14 1
Lack of connectivity 4.37 1.21 2

Note “ 1=No Influence 5= Very Heavy Influence

To determine the degree to which specific computer application skills for

management of agricultural information are needed and possessed by the teaching staff

in agricultural training institutions, 31 skills items were presented to the staff for rating

on four-point scales, ranging from1 (Not Needed) to 4 ( Highly needed) and 1 (Not

Possessed ) to 4 (Highly Possessed). The data analysis included means and standard

deviations. A T-test was done to test for significance of differences at the 0.05 level.

Table 33 gives a summary of the test of differences between the mean rating scores of

the extent to which the computer application skills were perceived as needed and the

extent to which they are possessed.
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Table 33
Test for Differences between Mean Scores on Computer Application Skills for
Management of Agricultural Information Needed and Possessed by Agricultural

Training Institution Teaching Staff

Skill Needed Possessed 2-tail
Mean SD Mean SD T-value  probability

1. Identifying information
sources available. 351 1.13 3.49 1.17 3.45 0.0000
2. Accessing information online  3.54 1.01 3.53 1.22 3.57 0.0001

3. Identifying the types

of information needed 3.43 1.09 3.42 1.43 4.13 0.0001
4. Keeping up to date with

user information demands 337 1.12 %13 1.12 3.87* 0.0000
5. Searching information

online 3.60 1.08 3.42 1.01 5.21* 0.0000

6. Interpreting user
information demands

online 3.59 093 3.6l 1.04 3.32 0.0000
7. Disseminating information

online 3.62 112 3.64 1.08 2.48 0.0000
8. Reporting appropriately

to stakeholders online 3.49 0.92 3.48 1.01 2.32 0.0001

9. Designing appropriate

styles and procedures

for information capture 332 1.19 3.29 0.85 4.43* 0.0001
10. Word processing 3.51 1.13 353 081 5.11 0.0001
1. Spreadsheet construction 352 1.07 3.35 0.96 3.97* 0.0000
12, Database set-up 3.66 1.09 327 1.03 6.14* 0.0001
13. Information storage 3.71 0.92 3.69 1.04 2.67 0.0000
14. Information retrieval 3.56 1.03 341 0.99 3.74* 0.0001

15. Information display 3.58 0.77 3.49 1.04 3.68* 0.0001
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Table 33 continued.......

Skill Needed Possessed 2-tail
Mean SD Mean SD T-value probability
16. Downloading information 332 0.87 3:39 1.14 3.10 0.0001
17. Data communication 3.59 1.03 331 1.19 4.87*  0.0000
18. Data recovery 343 0.99 3.04 0.77 2.43* 0.0000
19. Updating information 3.50 0.89 3.41 1.20 3.48* 0.0001
20. Data analysis 391 1.01 3.16 0.94 431*  0.0001
21. Validating information 3.52 1.05 3.28 0.91 4.79* 0.0000
22. Requesting information
online 3.58 1.12 3.56 1.07 4.34 0.0001
23. Soft-ware development
and engineering 234 0.86 1.33 1.00 3.89¢ 0.0000
24 Hardware maintenance
and repair 2.49 0.89 1.46 1.16 4.01* 0.0001
25. Local area networking 3.59 1.13 2.91 1.03 4.45*% 0.0001
26. Wide area networking 3.61 0.73 2.85 0.87 5.10% 0.0000
27. Coordinating communication  3.46 1.14 3.32 1.11 3.93%* 0.0000
28. Relational database
construction 3.44 0.92 3.41 0.77 321 0.0001
29. Internet and web-based
communication 3.54 1.03 357 1.02 2.63 0.0000
30. E-learning 3.65 0.83 335 1.05 4.64* 0.0001
31. Basic computer operation 3.67 0.76 3.69 1.01 3.78 0.0000
Overall mean 3.46 0.30 3.25 0.53 4.41%* 0.0000

* Significant differences at p< 0.05

Of the 31 computer skills presented to the agricultural training institutions ieaching

staff, 29 were rated as needed for agricultural information management with a mean rating
score of 3.30 and above. The skills that were rated as lowly needed by the teaching staff
included: soft-ware development and engineering, mean = 2.34; and hardware maintenance

and repair, mean = 2.49. Cases where the staff perceived they had more skills than needed
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Figure 5: Farmers’ level of schooling and basic reading

Among those with formal schooling, 65.66% had primary school level of education

and 34.33% had post-primary education (Table 34).

Table 34

Gender and Education Level of Respondent Farmers

Gender of respondent Distribution by number and percentage of highest level of
education of the respondents

Primary education Post-primary

education
No. % No. %
Male 128 64.97 79 76.69
Female 69 35.02 24 23.30
Total 197 100 103 100
% of 300 65.66 3433

Male respondents accounted for about 64.97% of those with primary school education and
76.99% of respondents with post-primary education (20 farmers had secondary school
education, and only 7 had post-secondary or college education). Dominance of males in the

relatively higher education category is not surprising considering the cultural and historical



gender imbalances in education in the country (UNESCO, 2000). Most respondents who
had completed primary education were aged 27-51 years. The fact that people in the
economically active age category could read basic instructions is crucial and points to the
possibility of developing new technology for sourcing agricultural information for use.

It has been reported that lack of information on agricultural innovations is among
the reasons that some innovations such as new crop varieties, crop and animal husbandry
techniques, and technologies, are not adopted by farmers. Aina (1991) and Kaniki (1991)
consider regular studies essential for updating farmers’ information needs to accommodate
changes in their environment. In this regard farmers’ needs were identified from two
perspectives. The first approach sought to establish the needs as reflected in identified
problems that affected farmers during the preceding three farming seasons (Table 35),
some of which could probably be overcome with appropriate information and knowledge.
Almost all farmers (94.5%) reported facing problems during that period.

The second approach required the respondents to mention any agricultural
innovation, idea or technique they wished to know more about. Some of the needs were
found to be specific to particular areas, probably because of slight variations in agricultural
activities. Farmers’ information needs were in areas such as crop husbandry in general,
proper use of fertilizers, irrigation agriculture, food preservation methods, bee keeping and
‘modern agriculture’, which though broad was frequently mentioned by farmers in all
areas. Identification of current information needs was necessary in arguing for methods and
approaches that would make this information readily available to farmers. Lack of markets
was mentioned as the most important problems that the farmers faced during the three
preceding farming seasons. This would actually be an agricultural information problem due

to lack of market information.
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Table 35
Most Important Problems Reported by Farmers during the Three Preceding Farming

Seasons
Most important problems Respondents who indicated a particular problem as
most disturbing
No. %

Crop Diseases 182 60.66
Low Extension Contact 197 65.66
Rodent Infestation 134 44.66
Livestock Diseases 201 67.00
Lack of Markets 241 80.33
Soil Erosion 123 41.00
Lack of Money to Buy Inputs 233 77.66
Lack of Information 187 62.33

Table 36 summarises the findings on the most preferred means of getting
information by the farmers. The most preferred means of obtaining information on
agricultural innovations indicated included consulting the local extension officers,
mentioned by about 68.66% of all respondents followed by listening to radio programmes
(41.33%). Printed information sources were indicated by 36.66% of the respondents as a
most preferred source of agricultural information. Others indicated included seeking
information from neighbours and friends (35.00%), agricultural input shops where farmers
bought their inputs mentioned by 31.00%, FTCs were indicated by 27.66%, while
information from religious bodies was mentioned by 19.33%. ICT-based sources were
indicated as most preferred by 24.33% of all the respondents. These included farmers who
indicated that they used internet services from their mobile phone providers to source
agricultural information. Only 14.00% of the sampled farmers preferred obtaining

agricultural information from private consultants.
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Table 36
Most Preferred Means of Obtaining Information on Agricultural Innovations by

Farmers

Means for Respondents Who Most Prefer Means
Information No.* %
Acquistion

Extension Staff 206 68.66
Agricultural input shop 93 31.00
Private consultancies 49 14.00
Farmers Training Centres 83 27.66
Radio programmes 124 41.33
Agricultural Exhibitions 73 24.33
Printed Materials 110 36.66
Neighbours and Friends 105 35.00
ICT-based sources 13 24.33
Religious Institutions 58 19.33

* Total number more is than 300 because some respondents indicated more
than one means of getting information about agricultural innovation

The level of education was related to the most preferred source of agricultural
information. While the majority of respondents with semi-formal or lower level of
education mostly preferred friends or relatives for information, this same means was only
slightly preferred by the majority of the relatively more educated group. Consultation with
extension staff was highly preferred by all groups irrespective of level of education. As
shown in Table 37 all relatively highly educated respondents had a higher preference for
extension personnel, probably because this category were more familiar with the technical
information that could be offered by extension staff. The level of education was a

significant factor (p< 0.05) influencing the information means preferred.
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Table 37

Farmers’ Preferences for Sources of Agricultural Information against their Level of

Education

Preferred Level of Level of preference

means of education Most preferred Slightly Not preferred N

obtaining preferred

information s, % K %  No. %

Talking to Semi-

friends and  formal 69 65.71 41 47.12 19 1759 p=

relatives Primary 24 g 32 3678 20  18.51 0.05
Post- 12 1142 14 16.09 69 63.88
primary

Consulting  Semi-

extension formal 64  31.06 33 4583 9 4090 p>

worker  Primary - g9 3349 20 2777 8 3636 0.05
Post- 73 3543 19 2638 5 22.72
primary

Reading Semi-

short formal 4 363 19 1844 61 70.11 p<

publications  Primary 34 3090 30 2012 17  19.54 0.05
Post- i) 65.45 54 5242 9 10.34
primary

ICT-based  Semi-

sources formal 8 1095 26 288 69 65.09 p>
Primary 20 2739 41 235 26 2452 0.05
Post- 45 61.64 54 333 11 10.37

primary

Percentages are calculated from among the respondents’ level of education.

Short-texts were the preferred format of information presentation to books with
detailed information. Majority of the respondents (60.4% of 300) preferred the information
to be presented in Kiswahili, with 33.7% preferring English as the language of
communication and 27.6% indicating that they would not mind either language. Only
9.6% of the respondents preferred materials in local languages, a finding that is not

unexpected since Kiswahili, the national language and English the official language, are
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emphasized as a medium of instruction in all public primary schools and are widely spoken
throughout the country.

It is important to note that a significant number of respondents, irrespective of their
reading ability regarded printed materials as useful sources of information on agricultural
knowledge and skills. These included even farmers without basic reading skills, who
thought printed materials, would be useful to them as they would get the information
indirectly through those who could read. Recorded sources of information whether print or
electronic, have a great advantage because they are permanent records and allow
consultation at farmers’ pace and according to their preferences and ability for information
assimilation. Farmers’ preferences in this study were similar to those of farmers in Uganda
and Ghana, where farmers greatly preferred printed information sources because they could
be used for reference once extension staff had gone or a radio programme had ended
(Carter, 1999).

The relatively high number of respondents with basic literacy confirms the fact that

levels of literacy in Kenya had generally improved over time (UNESCO, 2000). This has
positive implications for empowerment of farmers through knowledge provision for
economic development. Although poor reading habits have been one of the reasons for
focusing on oral channels for information transfer in Africa, the practice is inevitably
changing mainly because of dynamism of societies as a result of globalization and
developments in information and communications technology.

On preferred points and locations for sourcing agricultural information, respondents
were required to select from four locations where they could go for this service. The
majority (77.2% of 300 respondents) chose the division extension office as their most
preferred location, mainly because of the centrality of such offices in respect to other
facilities such as shops and markets. In addition, these offices are more open for the whole
public compared with other facilities such as places of worship, schools and social clubs
and private businesses. The prominence of extension services as the most preferred source
of information is attributed to the fact that the extension services have existed in the
country since the 1960s and are therefore well known by farmers despite their poor past
performance (Kamau, 2006). Despite their long existence, the extension services have not
exposed farmers to a number of agricultural innovations. It would appear that farmers may

have not been exposed or encouraged to use other complementary methods for acquiring
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agricultural information and may have developed dependence on extension staff. The high
number of farmers with a positive attitude to individual reading is a useful finding when
considering alternative methods for delivering information on agricultural innovations.

The scales of operation of the farmers affect their participation in actively seeking
agricultural information to solve their information needs. The findings indicate that large
scale farmers had higher participation levels compared to the small scale farmers. Large
scale farmers are therefore, likely to be more proactive in solving their agricultural
information needs than small scale farmers. This may be so because of cost considerations.
Chi-square test as shown in Table 38, revealed a significant relationship between scale of
operation and level of participation of farmers in seeking agricultural information. (Chi-

square value = 28.025, df = 8, P < 0.05).

Ta_b_le 38

Chi-Square Results Showing the Respective Relationship between Participation in

Seeking Agricultural Information and Scale of Operation of Farmers

Participation in Large Medium Small Totals
seeking agricultural scale scale scale

information

Very low 01 11 72 84
Low 03 15 58 76
High 09 32 20 81
Very high 11 30 18 59
Total 24 108 168 300

* P <0.05 Chi-square value = 28.025*%, df =8, P =10.001, N=300

Further analysis using Pearson’s correlation coefficient (r) two-tailed test indicated that
there was a significant positive relationship between proactive agricultural information
acquisition tendencies and the scale of operation of the farmers (r =0.772). From the results
in Table 39 it can therefore, be concluded that there was a strong positive relationship
between the scale of operation of the farmers and their agricultural information acquisition

tendencies.
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Table 39:
Means, Standard Deviations and r-Test Analysis for the Relationship between the

Scale of Operation and Agricultural Information Acquisition Tendencies

N Mean SD r value p value
Scale of Operation 300 57.046 5.0736
Participation level 300 12.5952 3.9081 U772 0.000

r>0.7, p<0.05, N= 300

The unique qualities of ICT in availing agricultural information to farmers were
included to find out whether farmers were aware of them. Usage of these facilities was
included to test the level of involvement of farmers in using this technology. A number
of variables were hypothesized to influence the ICT awareness and adoption by farmers
for-accessing agricultural information. They included the availability of ICT facilities,
its characteristics, technical capacity of farmers, socio-economic characteristics of
farmers and extension contact. Most of the respondents (76.8%) were aware of the
developments in the communications sector and indicated that it would be possible to
access agricultural information online. This was as a result of developments in the
private sector as indicated in responses in follow-up questions. On the low usage of
online services to access agricultural information, majority of respondents (87.9%)
cited lack of ICT-based agricultural information services as a major reason for not
using this service and low level skills to use the service (83.8%). Other reasons given
included lack of knowledge about the service (80.3%), difficulty of meaningfully
accessing agricultural information online (78.8%), lack of time for accessing
agricultural information online (31.7%), sight problems (17.1%) and lack of interest
(15.3%). Only 8.4% of the respondents indicated they did not wish to access
agricultural information online because it would not benefit them.

Table 40 presents the description, measure, hypothesized direction of the
relationship between the explanatory variables with the dependent variable ICT
awareness index (ICTAI).
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Table 40

Description, Summary Statistics and Hypothesized Direction of Influence of the

Variables Specified
Description Measurement Hypothesized Mean Standard
direction of deviation
influence

ICT Characteristics
Adaptability Number s 4.52 3.32
Feasibility Number + 3.78 2.73
Costs Percent + 0.42 0.33
Level/Extent of Years + 6.32 4.44
involvement Number + 3,77 2.01
Incentives Number + 2.98 1.86
Policy Number +: 4.31 221
Infrastructure Number + 3.88 2.83
Government initiative o . S -
Socio-economic
Characteristics
Education level Completed

years of

schooling + 8.67 6.27
ICT Skills Number + 2.43 2.01
Age of farmer Years + 45.27 14.31
Land tenure status Value 1 if

owner 0

otherwise + 0.77 0.48
Land size Value 1if

large 0

otherwise + 0.33 0.24
Enterprise Value 1if

commercial

0 otherwise + 0.54 0.22
Subsistence pressure Persons per

household + 6.02 2.50
Extension contact Value 1 if

had

extension

contact in the + 0.31 0.22

past one year

Note + means that the direction of influence is indeterminate, and + means

positive influence



Use of age and education level of farmer as explanatory variables in adoption—
perception studies is fairly common (Neupane et al., 2002; Mbaga-Semgalawe and Folmer,
2000; Baidu-Forson, 1999; Adesina and Baidu-Forson, 1995; Adesina and Zinnah, 1993).
These variables, acting as a group or separately, are expected to have an influence in
raising technology awareness for the following reasons: The education variable is used as a
surrogate for a number of factors. At the technical level, availability of information as well
as capacity to understand the technical aspects related to the modern technology may
influence its usage. Age of the farmer is incorporated to account for the maturity of the
farmer in his/her decision-making ability. Extension contact can be singled out as one of
the important sources of information dissemination directly relevant to making farm
decisions practices. This is reinforced by the fact that many studies have found a
significant influence of extension education on agricultural productivity (Baidu-Forson,
1999; Adesina and Zinnah, 1993). Therefore, this variable was incorporated to account for
its influence as well as to make a case for strengthening extension services and networks if
proved useful.

The Chayanovian theory of the peasant economy indicates that higher subsistence
pressure, increases the tendency to seek means to improve productivity (Ngaje, 1990). The
findings of this study were consistent with this theory where farmers with higher
subsistence pressure were found to be keen to access agricultural information to enhance
their performance in their farms. The subsistence pressure variable, measured by family
size per farm household was incorporated to account for its influence in raising awareness,
if any, of how ICT would be used to avail agricultural information to the users with its
attendant benefits.

Land ownership in Kenya serves as a surrogate for a large number of factors as it is
a major source of wealth and influences farm operations. The impact of tenancy on the
extent of awareness and willingness to seek agricultural information through ICT was
found to be varied. The tenancy variable was incorporated to test whether there is any
difference in the level of perception between landowners and tenant farmers. A positive
coefficient for this variable implied that landowners are relatively more aware than the
tenants.

The percentage of income earned off-farm was included to reflect the relative

importance of non-agricultural work in these farm households. It was used as a proxy for
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measuring investment potential in ICT usage for accessing agricultural information. The
state of infrastructure and government policy affects availability and usage of ICT
facilities. Government initiative was found to be necessary in creating awareness and
enthusiasm among farmers on bringing services closer to where they live and work.

The respondents highly valued agricultural information for making decisions in
their farms. Only 31% of the respondents indicated that they had had extension contact
within the last one year, but still classified this contact as inadequate. They highly rated the
usefulness of the help they got from this initial contact. Generally the respondents had
average levels of formal education (see Tables 23 and 26). The influence of education on
awareness of ICTs become clear when 61.64% of those who attained above primary level
of education indicated that they were aware, and highly rated ICTs in accessing agricultural
information. Only 10.37% of those who attained primary level education and above
indicated that they would prefer ICT-based systems for accessing agricultural information.
Sixty five percent of those who did not prefer ICT —based sources of agricultural
information had semi-formal education. Hypothesis Hoy : “There is no significant
relationship between farmers’ education attainment and level of farm operation and their
willingness to use ICT to access agricultural information,” was thus rejected. Advances in
telecommunications and adoption of ICTs by the private sector that regularly interacts with
the farmers prompted this awareness. However 89% of the respondents indicated that they
lacked the skills that would enable them to effectively use this technology to access
agricultural information. Table 28 gives a summary of the factors that militate against
adoption of ICT for accessing agricultural information.

Majority of the farmers owned their farms (77%). Partnerships and limited
company status (23%) was mainly observed with large scale commercial farms. A minor
objective of the study was to determine if there were differences in ICTs awareness and
usage between the small and large scale farmers. Close examination of the results indicated
that a significant number of the large scale farmers (58%) indicated that they use the
internet to get information related to their agricultural activities. Only a small percentage
of the small scale farmers (6.2%) indicated that they used internet facilities for
communication with a large number indicating that mobile telephony was a major leap

forward in terms of their communication with the outside.



Sixty seven percent of the respondents indicated their willingness to participate in
programmes that would easily avail information to them. As many as 62% of the
respondents lamented slowness on the part of the government to initiate programmes that
would use modern communication technologies to promptly cater for their agricultural
information needs. Citing lack of resources and limited individual capacities, they were
keen to see the government set up information centres near their locality where they would
easily get information on inputs, prices, markets and other developments. On this, they
were quick to draw comparisons with the private sector especially the mobile telephones

which had brought communication services right to the farmers.

4.7 Summary of the Findings

The study had six objectives and four hypotheses. In-this summary the findings of
the study are presented by addressing each of the objectives and hypotheses. The first
objective of the study was to identify and document the approaches currently being used in
the management of agricultural information within and between the agricultural research
stations, the extension services, the training institutions and farmers. The conventional
manual paper-based method was found to be the predominant system in the management of
agricultural information in the agricultural research stations, the extension service and the
agricultural training institutions. Online linkages for sharing and dissemination of
information between these subsystems were minimal. Farmers were found to mainly rely
on visits by the extension staff for their information needs. A few sought information from
agricultural input stockists and agricultural exhibitions. Very few farmers accessed
agricultural information online.

The second objective of the study was to determine and document the institutional
factors that influence the application of information and communication technology in the
management of agricultural information. The study established that supportive policy,
strategic planning, collaborative work, and adequate resource allocation would be critical
in realizing ICT-based agricultural information systems in the various subsystems. In all
the agricultural subsystems, there were no clear guidelines and precise targets that were

known by staff towards realizing ICT-based agricultural information systems.
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The third objective was to determine and document the personal factors that

influence the application of information and communication technology in the management
of agricultural information. It was established that positive attitudes and training in
computer applications were major factors in staff appreciating the value of ICT-based
agricultural information systems. Staff who had basic computer application skills highly
rated ICT-based agricultural information management systems.
The fourth objective was to determine the disincentives to the use of ICT-based systems in
the management of agricultural information within and between the agricultural research,
extension and the training institutions. It was established that poor infrastructure,
inadequate ICT facilities, weak policies, lack of appropriate software, poor connectivity
and insufficient skills were key factors in limiting the application of ICT-based systems for
agricultural information management in the various agricultural subsystems.

- The fifth objective was to determine the extent of preparedness in training of the
agricultural research, extension service and training institution staff to use ICT-based
agricultural information management system. In all these subsystems it was established that
the staff needed to upgrade their skills in computer-based systems for agricultural
information management. Thus hypotheses Ho;, Ho, and Hos were rejected. The staff
indicated that they had much greater need for most of the skills than they possessed.

The final objective of the study was to assess farmers’ awareness, attitudes, and
abilities to use ICT to access agricultural information. It was established that farmers
educational attainment, their levels of operation, the land tenure systems and extension
contact were factors in influencing their awareness attitudes and ability to use ICT to access
agricultural information. The influence of education on awareness of ICTs become clear
when majority of those who had attained above basic level of education indicated to be
aware and highly rated ICTs for accessing agricultural information. The same positive
influence was noted for land ownership and scale of operation, with land owners and large
scale farmers seeming to be more receptive of ICT for accessing agricultural information.

Thus Ho, was rejected.
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CHAPTER FIVE
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1 Introduction

This final chapter presents a summary of the findings, conclusions drawn from the findings
and recommendations made for realizing ICT-based agricultural information management
system within and between the agricultural research, extension, and training institutions for

onward dissemination to farmers.

5.2 Summary

This section briefly covers the contents of chapter one, two three and four. Chapter one
presented the background information on the study, the problem, and objectives. The
literature review was presented in chapter two with the purpose of emphasizing emerging
trends in the management of agricultural information and pinpointing gaps that require
attention. Chapter three dealt with the methods and procedures of the study while chapter
four captured the findings of the study.

The underlying theme of the study was that it is possible to revitalize the
management of agricultural information within and between the various agricultural
subsystems. Information and communication technology (ICT) was thought to have the
potential to substantially improve the management of agricultural information. The key
features of ICT that make it crucial in this regard include its reliability, efficiency,
responsiveness, speed, adaptability and connectivity. Few studies have, however, been
undertaken on the application of ICT in agricultural information management. This study
sought to provide empirical information on the current state of agricultural information
management and the application of ICT in the same. Also examined were demands for
putting in place such a system.

The first part of the literature reviewed was on agricultural information and
agricultural development and presented a discussion of the role of agricultural information
in agricultural development. This section drew from various authors and researchers
(Rogers, 1983; Mowlana & Wilson, 1988; Nagel, 1990; Ngesa, 1991; Mugo,1993).
Literature on the role of Information and Communication Technology and agricultural

development was presented in the second section. The works of Hurtubise, 1984; Ahituv,
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Neuman & Riley. 1994; Babu, Singh, & Sachdeva, 1997 and government reports (Kenya,
2001; 2004) and the National Extension Task Force (2007) were cited to underscore the
critical role of ICT in the development process.

The third section of the literature reviewed was on the development trend of
overseas agricultural information management systems. Included here were features from
the US, India, China and Dutch agricultural information systems. The idea was to point out
possible models for the local situation as elaborated by various authors (Sheng, 2000; Guo
& Zhu, 2002; Dilman, 1986; Wielinga, 1986; Barnejee& Sachdeva, 1995; Roling, 1988).
Literature on the management of agricultural information in Kenya was included in the
fourth part. A description of the local scenario was presented as captured in the works of
various people (Ochieng, 2004; Mugo, 1992; Ngesa, 1991; Kinara, 1984; Kamau, 2006).
The idea was to draw a parallel between the local situation and what is happening
elsewhere. Gaps-were pointed out that required attention if the management of agricultural
information is to be revitalized.

The fifth section of the literature review gave highlights of four agricultural
subsystems in Kenya that the study was concerned with namely the agricultural research,
the extension service, the agricultural training institution and the farmer subsystems. The
idea was to capture the dynamics within and between these subsystems as a basis for
formulating a conceptual framework for the study that came at the end of the literature
review.

The study used an ex post facto design in which a modified Delphi technique was
employed. No variables were manipulated but they were studied in retrospect in search of
possible relationships. Questionnaires were used to collect data which was analysed using
descriptive statistics and t-test. The major finding of the study was that there was limited
appiication of information and communication technology in the management of
agricultural information in the various subsystems. Factors that were identified to be
contributing to this state include, weaknesses in policy, inadequate facilities, lack of skills,

poor infrastructure and connectivity, lack of training opportunities.
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5.3 Conclusious

From the findings of the study, a number of conclusions were made.

33.1

5.3.2

3.3.3

5.3.4

Agricultural information is a critical resource that farmers need to realize progress
in their farms. Majority of the farmers indicated that they highly valued and
needed agricultural information for use in their farming activities and 76% of them
expressed their willingness to participate in programmes that would make this

information easily available to them.

The conventional manual paper based system of management of agricultural

information is still predominant in the agricultural subsystems in the country.

- Limited diversification and adoption of modern technologies in the processing of

agricultural information was evident, with majority of the respondents still using

the manual paper system.

There is limited application of information and communication technology in the
management of agricultural information in the various agricultural subsystems. In
all of the subsystems studied, there were limited cases of consolidation of
information production, storage, dissemination industries and networks. Online
content for dissemination to users was practically not available to any significant

extent.

Poor infrastructural development and limited investment in ICT are major
impediments in the adoption of this technology in the management of agricultural
information in the agricultural research, extension and training institutions.
Respondents from these subsystems pointed at low resource allocation to ICT for
infrastructure development, establishment of ICT support units and for staff

development as some of the major impediments for use of this technology.
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5.3.5 Lack of adequate facilities was indicated as a major reason for not using this
technology. Majority of respondents indicated that they did no have sufficient

access to computer facilities.

5.3.6 Supportive institutional ICT policies would enhance the adoption of this technology.
Weak institutional policies that support the deployment of ICT enabled systems for
management of agricultural information were indicated as major reason for not

using this technology.

5.3.7 Limited skills for effectively using ICT-enabled systems for the management of
agricultural information exist in the all the agricultural subsystems studied. The
staff in the research, extension and training institutions perceived that they had less

skill than they needed in effectively using ICT enabled systems.

5.3.8 There is negligible partnership building for ICT collaborating among research,
extension and training institutions. Linkages among these subsystems are weak and

poorly coordinated.

5.3.9 Inappropriate software and poor connectivity hamper the deployment of ICT-
enabled system for management of agricultural information. The high costs of
software and limited connectivity were rated highly as stumbling blocks to using

ICT-enabled systems.

5.3.10 Majority of farmers depend on the public extension service for their agricultural
information needs. More than half of the farmers in the study indicated that the

extension service was their major source of agricultural information.

5.3.11 Though majority of farmers indicated that they depend on the public extension
service to access agricultural information, they nevertheless also indicated that
they were aware of alternative means of sourcing agricultural information. More
than half of the farmers in the study highly rated and actively sought agricultural

information from other sources other than the extension service.
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5.3.12 Developments in the telecommunications sector have increased farmers awareness
of improved communication. More than half of the farmers in the study indicated
that they possessed mobile phones and were actively using them for
communication. However few of them ever used the mobile phone technology to

source agricultural information from the internet.

5.3.13 ICT-based agricultural information points are yet to established and be used by the
farmers for accessing agricultural information. Majority of the farmers indicated

nonexistent ICT information points as a major factor in not using them.

5.3.14 Educational level is a key factor in farmers’ willingness to use modern ICTs to
access agricultural information. Majority of farmers with post primary level of
education indicated their willingness to use ICT-based sources to access
agricultural information while a minority in this category would not prefer ICT-
based sources for their agricultural needs. Inversely, a minority of those with semi-
formal education and below would be willing to access agricultural information
through ICT-based sources, while majority of this category would not be willing to

use the ICT-based sources.

5.4  Implications

The findings of the study point to the possibility of revitalizing the management of
agricultural information by adopting information and communication technologies as has
happened in other countries. The agricultural research, extension and training institutions
should initiate more vibrant programmes and projects that use modern ICTs for the
management of agricultural information. There is, however need to realize that adoption of
ICT for the management of agricultural information puts demands on government, the
various institutions and staffs, and even farmers. It would require that all the government
commits more resources and establishes the necessary infrastructure to make use of the
ICT a possibility. On this, the right policies have to be in place and be implemented. The
institutions involved must also put in place supportive policies and commit more resources

towards development of ICT infrastructure. To optimize on the appropriateness and
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efficiency of ICT-enabled systems, mechanisms for linkages should be put in place to
enhance agricultural information exchange and sharing.

The staff in the various agricultural sub sectors indicated that they possessed less
skill than they needed in use of ICT for the management of agricultural information. This
will demand therefore, that they set apart time to upgrade their proficiency in ICT
applications in the management of agricultural information. For trainers of prospective staff
for the agricultural subsystems, there is need to strengthen the ICT application component
of their training. Equally farmers should be empowered to be able to access agricultural
information through ICT-enabled systems. This would mean that farmers be sensitized and

be willing to undertake basic computer literacy programmes.

5.5 Recommendations

From the findings of the s-tudy,' a number of recommendations are made.

5.5.1 Agricultural information being a critical resource in agricultural development
means that initiatives should be undertaken by the key agricultural subsystems
of the research, extension and training to ensure that users have unlimited
access to it. Being key in decision-making would mean that users conveniently

access it in a usable form, on timely and convenient basis.

5.5.2 Modern ICT and appropriate information communication management are vital for
agricultural development but they are both changing rapidly and major investments
in this area are essential if the country is to address the egregious deficiency in the
management of agricultural information. There is need to establish the actual
situation on the ground as far as agricultural information issues are concerned and
take appropriate steps towards establishing ICT-enabled systems for the

management of agricultural information.

5.5.3 A more enlightened science and technology policy which reflects a conviction that
ICT will ensure future agricultural information management is required. Supportive
policies are essential to ensure deployment of ICT-based systems for the

management of agricultural information.
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5.5.4 Awareness building and sensitization on ICT is necessary at the local, institutional

and national level as an integral part of any efforts to modernize agricultural
information management. This will ensure that all the major stakeholders appreciate

the importance of ICT in the management of agricultural information.

5.5.5 There is need to facilitate partnerships and linkages among individuals and

5.5.6

557

5.5.8

institutions and through the networks provide a basis form for exchange of
information on ICT. This would be one way of initiating ICT projects that would

link the concerned institutions.

ICT-related capacity building should be undertaken in the agricultural research,
extension and training institutions. It would be necessary to identify candidates for
training and their preferred areas of specialization and develop short-term training
curricula for individual staff categories, possibly combining several related training

areas for the in-service staff. This would bestow the requisite ICT skills on staff.

Pre-service training for personnel for the agricultural sector should lay due
emphasis on ICT and agricultural information management. This will ensure that
prospective staffs are well grounded in computer applications in the management of
agricultural information. This calls for periodic curriculum reviews by trainers to
ensure that their graduates are ICT literate and are able to integrate ICT into their

work.

Government should establish information centres at appropriate locations where
farmers and other users can easily access them. This calls for having agricultural
information and knowledge management specialists at the national headquarters
and at the district levels whose role should be to manage the systems, products and
services that respond to identified needs and carrying out research in agricultural
information and communication management. The specialists will also be

responsible for the content because infrastructure is useless without content.



5.5.9

5.5.11

3.5.12

The government should work closely with the private sector due primarily to
bountiful expertise and experience that they already have in improved
communication systems. The private sector already has significant presence in the
field and government can tap from this if the relevant mechanisms are put in place.
Interventions such as rural electrification and other incentives would motivate more
private sector participation. The central idea is that farmers should be given
opportunities for obtaining advice and information from those most able and willing

to do so.

Stakeholders in the agriculture sector should develop or adopt open source software
as a step towards getting appropriate software. Open source software provides
opportunities to lower the cost of ICT and increases access to the same. It also
offers ideal training environment for the development of computer skills which

were identified to be lacking in the staffs and farmers.

The extension subsystem should design and test complementary and viable
mechanisms for empowering farmers to become proactive in acquiring agricultural
information. Such mechanism could by design be geared towards making farmers
capable of making use of ICT-based sources to access agricultural information for

improving agricultural productivity.

5.5.13 Adult education programmes should include computer literacy aspects to make it

5.5.14

3.5.15

functional to farmers who may need it. The idea is to give farmers technological

capabilities to do online business regardless of their level of schooling.

The agricultural research, the extension service and the agricultural training
institution should embark on developing online content of agricultural information

for dissemination to users.

Researchers should conduct a detailed e-readiness assessment in the agricultural
research, agricultural extension and the agricultural training institutions to

determine the extent to which they are ready to embrace ICT-based agricultural
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information management systems. The assessment would also be extended to
determine the actual attitudes and ability of farmers to effectively source
agricultural information from ICT-based systems. The results of such an assessment
would contribute significantly towards developing roadmaps for accession to higher

state of e-readiness of the various agricultural subsystems.
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APPENDICES
A. AGRICULTURAL EXTENSION STAFF QUESTIONNAIRE

You have been selected randomly to provide invaluable data in a study on:- “Factors
Influencing the Application of Information and Communication Technology in the
Management of Agricultural Information in District, Kenya.” Please freely provide
answers to all the following questions. All the information you will give will be treated
confidentially. DO NOT WRITE IN THE SECTION LABELLED CODE.

PARTI CODE

1. Indicate your job title

2. Indicate the year in which you joined the Agricultural Extension Service.

3. Tick (V) against your current level of educational attainment and indicate the
year of attainment against it.
1. Certificate ¢ J 2 ¢ )
3. BSe. ( ) 4. Postgraduate Diploma ( )
5. Masters { 3
6

Diploma

. Any other? Please specify.

4. From your professional experience, freely express your opinion about
information and communication technology (ICT)-based agricultural
information management system in the research-education-extension —
farmer linkages. Mark (V) against the statement that best expresses your
opinion about its importance.

1. Very important ( ) 2. Important (
3. Moderately important ( ) 4. Insignificant (

s

5. No opinion ()

5. Among the following methods, which one do you mainly use in handling
agricultural information? Mark (V) against the one you most frequently use
in the field.

1. Paper- based system( )
2. Electronic (computer-based) systems ( )
3. Any other? Please specify




6.

8.

B

Please rate your use of the conventional paper-based method for processing
agricultural information now compared to when you first joined extension
work. Tick(Y ) the most appropriate response.

1. I use paper- based method less now ( )

2. I use paper- based method about the same ( )

3. I use paper -based method more now L )

. Do you have access to computer facilities at your place of work?

L.¥es { ) 2. No ()

If yes, in 7 above, do you use the facilities to process, store and disseminate
agricultural information to other users?
1-Yes () 2. No( )
Please rate the extent to which you use computer-based systems for
processing agricultural information in the course of your work. Tick(V ) the
most appropriate response.

1. No usage )

2. Low usage )

3. Average usage ( )

4. High usage {( )

5. Very high usage ( )

10. Please rate your level of confidence in using computers in processing

1

agricultural information. . Tick(Y ) the most appropriate response.
1. Very low confidence ( )
2. Low confidence ()
3. Average confidence ( )
4. High confidence « )
5. Very high confidence ( )

Do you receive agricultural information from other agricultural institutions

on-line?
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L

LYes( ) 2.No( )
If yesin 11 above, please specify

13.

14.

15.

Do you disseminate agricultural information to users on-line?
l.¥es ( ) 2.No ()
Does your work station have online linkage arrangements for sharing
information with other users ?
1.Yeés ¢ ) 2.No ()

If yes in 14 above, please specify.

16.

17

18.

19

20.

21,

22

23,

Does your work station maintain an electronic database of the clients you
serve?

L.Yes { ) 2.No ( )
Does your work station maintain a centralised electronic information bank?

LYes { ) ZMNa { )

Does your work station have telephone services?
lL.Yes ( ) 22No( )
If yes in 17 above, please indicate whether mobile or landline.
1. Mobile () 2.Landline( )
Is your work station supplied with electricity?
1.Yes( ) 2.No ()
Freely rate your ability to process, store, retrieve, update, and disseminate
agricultural information online. Mark (V) against the statement that best
expresses your ability,
1. No ability ( ) 2. Low ability ( )
3. Average ability ( ) 4. High ability ( )
Have you ever taken computer application courses?
L, ¥881 ) 2.No ()
If yes in 22 above, please indicate whether pre-service or in-service.

1. Pre-service () 2. In-service ( )
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24. If yes in 23 above, did the course(s) include aspects of handling agricultural
information online?
L.Yes ( ) 2.No ()
25. How would you rate the emphasis given to computer application in
processing agricultural information during your pre-service training?
Circle the appropriate response.
1.None 2.Low 3.Medium 4. Strong. 5. Very strong
26. Please indicate any other [CT facilities that you have access to and freely

comment on their use in your work.

27. Below is a list of possible factors that would have hindered effective use
computer-based systems for processing agricultural information in your work
station. Using the scale given below, please indicate the amount of
influence each factor had to your not using computer-based systems for
processing agricultural information.

Scale: 1= no influence 2= slight influence 3= considerable influence
4= heavy influence 5= very heavy influence
Factor Extent of Influence

1.Poor infrastructure
2. Insufficient computer facilities
3. Computer illiteracy
4. Lack of appropriate software
5. Lack of computer related in-service
6. Lack of clear policy on computer usage
7. Lack of support from administration
8. Low level computer application skills
9. Lack time to learn computer applications
10. Lack of connectivity

28. Kindly indicate any other factors that have not been indicated above

and rate them.

136




29. State the critical resourges that would be required at your work station to
put in place an effective computer-based system for agricultural

information management

30. Are there specific plans and precise targets for use of computers to receive,

process, store, and disseminate agricultural information to users at your
work station that you are aware of?
1.Yes { ) 2.No ( )

31. If yes in 28 above, please indicate the ones are aware of.

32. Kindly indicate your level of satisfaction at your work place. Mark (V)
against the statement that best describes your feelings.
(a) satisfied ( )
(b) undecided ( )
(c) dissatisfied ( )

4
-3

po o

fo o

oo o




PART I

Each item below states a possible skill that you may need for an ICT-bas
agricultural information management system. Using any number 0-3 along the
given scales, please indicate by ticking (¥) in the appropriate box the extent
which these skills are needed and possessed by you.

Scale indicating the extent to which skills are needed:

Not needed (NN) 0
Lowly needed (LN) 1
Averagely needed (AN) 2
Highly needed (HN) 3
Scale indicating the extent to which skills are possessed:
Not possessed (NP) 0

Lowly possessed (LP) 1
Averagely possessed (AP) 2
3

Highly possessed (HP)

Skills in a.Extent skill b.Extent skill CODE
needed possessed
NN |[ILN|AN|HN (NP |LP | AP |HP
1 2 |3 4 1 2 3 4

33 | identifying information a. b
sources available.

34 | accessing a. b
information online

35 | identifying the types a. b
of information needed

36 | keeping up to date with a. b
user information demand

37 | searching information a. b
online

38 | interpreting user a. b
information demands
online

39 | disseminating a. b
information online

40 | reporting appropriately a. b
to stakeholders online




41

designing appropriate
styles and procedures
for information ¢apture

42

word processing

43

spreadsheet construction

44

database set-up

45

information storage

46

information retrieval

47

‘information display

48

downloading
information

49

Data communication

50

Data recovery

51

updating information

52

Data analysis

53

validating information

54

requesting
information online

35

soft-ware development
and engineering

56

hardware maintenance
and repair

57

local area networking

58

Wide area networking

59

coordinating
communication

60

relational database
construction

61

internet and web-based
communication

62

e-learning

63

basic computer
operation




64. Mark (V) against your preference as to when training on these skills would done.

1. Pre-service () 2. In-service on the job (

3. In-service short courses ()

4. Any other?, Please specify

PART III

)

CODE
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B. AGRICULTURAL RESEARCH STAFF QUESTIONNAIRE

You have been selected randomly to provide invaluable data in a study on:- “Factors
Influencing the Application of Information and Communication Technology in the
Management of Agricultural Information in District, Kenya.” Please freely provide
answers to all the following questions. All the information you will give will be treated

confidentially. DO NOT WRITE IN THE SECTION LABELLED CODE.

PART I

1. Indicate your job title

2. Indicate the year in which you joined the Agricultural Research Service.

CODE

3. Tick (V) against your current level of educational attainment and indicate the

year of afttainment against it.

1. Certificate ( ) 2. Diploma £ 3
3. BSc. ( ) 4. Postgraduate Diploma ( )
5. Masters ()

6. Any other? Please specify.

4. From youf professional experience, freely express your opinion about
information and communication technology (ICT)-based agricultural
information management system in the research-education-extension —
farmer linkages. Mark (V) against the statement that best expresses your
opinion about its importance.

1. Very important ( ) 2. Important (
(

\_J‘-—/

3. Moderately important ( ) 4. Insignificant
5. No opinion ()

5. Among the following methods, which one do you mainly use in handling
agricultural information? Mark () against the one you most frequently use
in the field.

1. Paper- based system ( )
2. Electronic (computer-based) systems ( )
3. Any other? Please specify
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6. Please rate your use of the conventional paper-based method for processing
agricultural information now compared to when you first joined extension
work. Tick(V ) the most appropriate response.
1. I use paper- based method less now {

2. I use paper- based method about the same (

3. I use paper -based method more now (

7. Do you have access to computer facilities at your place of work?

1.Yes () 2. No ()

8. If yes, in 7 above, do you use the facilities to process, store and disseminate
agricultural information to other users?
I.Yes () 2. No( )

9. Please rate the extent to which you use computer-based systems for
processing agricultural information in the course of your work. Tick(Y ) the
most appropriate response.

1. No usage ()
2. Low usage )
3. Average usage ( )
4. High usage { )
5. Very high usage ( )

10. Please rate your level of confidence in using computers in processing
agricultural information. . Tick(Y ) the most appropriate response.
1. No confidence ()
2. Low confidence (

)
3. Average confidence ( )
4. High confidence ()
5. Very high confidence ( )

11. Do you receive agricultural information from other agricultural institutions
on-line?

1.¥es ( ) 2. No( )
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12

Ifyesin 1l above,‘ please specify

13.

14.

13

Do you disseminate agricultural information to users on-line?
LY ) ZNo( )
Does your work station have online linkage arrangements for sharing

information with other users ?
1.Yes{ ) 2.No ()

If yes in 14 above , please specify.

16.

17.

18.

19.

20.

21.

&

23.

Does your work station maintain an electronic database of the clients you
serve?
1L.Yes { ) 2No ( )
Does your work station maintain a centralised electronic information bank?
LYes ( ) ZNo [ )
Does your work station have telephone services?
LYes { ) 2Ma( )
If yes in 18above, please indicate whether mobile or landline.
l.Mobile( ) 2.Landline( )
Is your work station supplied with electricity?
L¥es( ) 2.No ()
Freely rate your ability to process, store, retrieve, update, and disseminate
agricultural information online. Mark (V) against the statement that best
expresses your ability.
1. No ability () 2. Low ability )
3. Average ability ( ) 4. High ability ( )
Have you ever taken computer application courses?
1 Yes( ) 2.No ()
If yes in 22 above, please indicate whether pre-service or in-service.

1. Pre-service ( ) 2. In-service ( )
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24. If yes in 23 above, did the course(s) include aspects of handling agricultural
information online?
i-Yes{ ) 2No( )
25. How wouid you rate the emphasis given to computer application in
processing agricultural information during your pre-service training?
Circle the appropriate response.
1. None 2.Low 3.Medium 4. Strong. 5. Very strong

26. Please indicate any other ICT facilities that you have access to and freely

comment on their use in your work.

27. Below is a list of possible factors that would have hindered effective use
computer-based systems for processing agricultural information in your work
station. Using the scale given below, please indicate the amount of
influence each factor had to your not using computer-based systems for
processing agricultural information.

Scale: 1= no influence 2= slight influence 3= considerable influence
4= heavy influence 5= very heavy influence

Factor Extent of Influence

1.Poor infrastructure

2.Insufficient computer facilities

3. Computer illiteracy

4. Lack of appropriate software

5. Lack of computer related in-service

6. Lack of clear policy on computer usage
7. Lack of support from administration

8. Low level computer application skills

9. Lack time to learn computer applications
10. Lack of connectivity

28. Kindly indicate any other factors that have not been indicated above

and rate them.
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29. State the critical resources that would be required at your work station to
put in place an effective computer-based system for agricultural

information management

30. Are there specific plans and precise targets for use of computers to receive,
process, store, and disseminate agricultural information to users at your
work station that you are aware of?

L.¥es (. ) 2.No ( )

31. If yes in 29 above, please indicate the ones are aware of.

32. Kindly indicate your level of satisfaction at your work place. Mark (V)
against the statement that best describes your feelings.
(a) satisfied ( )
(b) undecided ( )
(c) dissatisfied ( )
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PARTII

Each item below states a possible skill that you may need for an ICT-bas
agricultural information management system. Using any number 0-3 along the
given scales, please indicate by ticking (V) in the appropriate box the extent
which these skills are needed and possessed by you.

Scale indicating the extent to which skills are needed:

Not needed (NN) 0
Lowly needed (LN) 1
Averagely needed (AN) 2
Highly needed (HN) |
Scale indicating the extent to which skills are possessed:
Not possessed (NP) 0
Lowly possessed (LP) 1

Averagely possessed (AP) 2
Highly possessed (HP) 3

Skills in a.Extent skill b.Extent skill CODE
| mneeded __possessed
NN [LN|AN|HN |NP |[LP | AP |HP
1 2 |3 4 1 2 3 4

33 | identifying information a b
sources available.

34 | Accessing a b
information online

35 | identifying the types a b
of information needed

36 | keeping up to date with a b
user information demand

37 | searching information a b
online

38 | interpreting user a b
information demands
online

39 | disseminating a b
information online

40 | reporting appropriately a. b

to stakeholders online
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operation

41 | designing appropriate a.
styles and procedures
for information capture
42 | word processing a.
43 | spreadsheet construction a.
44 | database set-up a.
45 | information storage a.
46 | information retrieval a.
47 | information display a.
48 | downloading a.
information
49 | Data communication a.
50 | Data recovery a.
51 | updating information a.
52 | data analysis a.
53 | validating information a.
54 | requesting a.
information online
55 | soft-ware development a.
and engineering
56 | hardware maintenance a.
and repair
57 | local area networking a.
58 | Wide area networking a.
59 | coordinating a.
communication
60 | relational database a.
construction
61 | internet and web-based a,
communication
62 | e-leamning a.
63 | basic computer a.




64. Mark (V) against your preference as to when training on these skills would done|

1. Pre-service ( )  2.In-service onthejob( )

3. In-service short courses ()

4. Any other?, Please specify

PART III

CODE
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D. AGRICULTURAL TRAINING INSTITUTIONS STAFF QUESTIONNAIRE

You have been selected randomly to provide invaluable data in a study on:- “Factors
Influencing the Application of Information and Communication Technology in the
Management of Agricultural Information in District, Kenya.” Please freely provide
answers to all the following questions. All the information you will give will be treated
confidentially. DO NOT WRITE IN THE SECTION LABELLED CODE.

PART I CODE

1. Indicate your job title

2. Indicate the year in which you joined the Agricultural Training Service.

3. Tick (V ) against your current level of educational attainment and indicate the

year of attainment against it.

1. Certificate ( ) 2. Diploma -
3. BB&. ( ) 4. Postgraduate Diploma ( )
5. Masters ()

6. Any other? Please specify.

4. From your professional experience, freely express your opinion about
information and communication technology (ICT)-based agricultural
information management system in the research-education-extension —
farmer linkages. Mark (V) against the statement that best expresses your

opinion about its importance.

1. Very important ( ) 2. Important ()
3. Moderately important ( ) 4. Insignificant ()
5. No opinion ()

5. Among the following methods, which one do you mainly use in handling
agricultural information? Mark (V) against the one you most frequently use
in the field.

1. Paper- based system ( )
2. Electronic (computer-based) systems ( )
3. Any other? Please specify
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6. Please rate your‘;ise of the conventional paper-based method for processing
agricultural information now compared to when you first joined extension
work. Tick(V ) the most appropriate response.

1. I use paper- based method less now ()
2. I use paper- based method about the same ()

3. I use paper -based method more now ()

7. Do you have access to computer facilities at your place of work?
1. Yes () 2. No ()

8. If yes, in 7 above, do you use the facilities to process, store and disseminate
agricultural information to other users?
1. Yes () 2. No( )

9. Please rate the extent to which you use computer-based systems for
processing agricultural information in the course of your work. Tick(Y ) the
most appropriate response.

1. No usage ()
2. Low usage (G
3. Average usage ( )
4. High usage ()
5. Very high usage ( )

10. Please rate your level of confidence in using computers in processing
agricultural information. . Tick(Y ) the most appropriate response.
1. No confidence ()
2. Low confidence £
3. Average confidence ( )
4. High confidence ()
5. Very high confidence ( )

11. Do you receive agricultural information from other agricultural institutions
on-line?

LYes( ) 2. No( )
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12,

If yesin 11 abové, please specify

13,

14.

15.

Do you disseminate agricultural information to users on-line?
l.Yes () 2.No ()
Does your work station have online linkage arrangements for sharing
information with other users ?
1.Yes ( ) 2.No ()
If yes in 14, please specify.

16.

17,

18.

19.

20.

21,

22,

23.

24,

Does your work station maintain an electronic database of the clients you
serve?
l.Yes () 2.No ( )
Does your work station maintain a centralised electronic information bank?
l.Yes ( ) 2.No ( )
Does your work station have telephone services?
.LYes ( ) 2 No( )
If yes in 18above, please indicate whether mobile or landline.
1.Mobile () 2.Landline( )
Is your work station supplied with electricity?
l.Yes( ) 2.No ( )
Freely rate your ability to process, store, retrieve, update, and disseminate
agricultural information online. Mark (V) against the statement that best
expresses your ability.
1. No ability () 2. Low ability ( )
3. Average ability () 4. High ability { )
Have you ever taken computer application courses?
I.Yes( ) 2.No ()
If yes in 22 above, please indicate whether pre-service or in-service.
1. Pre-service () 2. In-service ( )

If yes in 23 above, did the course(s) include aspects of handling agricultural
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information oriline?
L.Yes ({ ) 2.No ()
25. How would you rate the emphasis given to computer application in
7 processing agricultural information during your pre-service training?
Circle the appropriate response.
1.None 2.Low 3.Medium 4. Strong. 5. Very strong

26. Please indicate any other ICT facilities that you have access to and freely

comment on their use in your work.

27. Below is a list of possible factors that would have hindered effective use
computer-based systems for processing agricultural information in your work
station. Using the scale given below, please indicate the amount of
influence each factor had to your not using computer-based systems for
processing agricultural information.

Scale: 1= no influence 2= slight influence 3= considerable influence
4= heavy influence 5=very heavy influence
Factor Extent of Influence

1.Poor infrastructure

2.Insufficient computer facilities

3. Computer illiteracy

4. Lack of appropriate software

5. Lack of computer related in-service

6. Lack of clear policy on computer usage
7. Lack of support from administration

8. Low level computer application skills

9. Lack time to learn computer applications
10. Lack of connectivity

28. Kindly indicate any other factors that have not been indicated above

and rate them.
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29. State the critical resources that would be required at your work station to
put in place an effective computer-based system for agricultural

information management

30. Are there specific plans and precise targets for use of computers to receive,
process, store, and disseminate agricultural information to users at your
work station that you are aware of?

l.Yes () 2.No( )

31. If yes in 29 above, please indicate the ones are aware of.

32. Kindly indicate your level of satisfaction at your work place. Mark ()
against the statement that best describes your feelings.
(a) satisfied ( )
(b) undecided ( )
(c) dissatisfied ( )
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PART II

Each item below states a possible skill that you may need for an ICT-
based agricultural information management system. Using any number 0-3
along the given scales, please indicate by ticking (V) in the appropriate
box the extent to which these skills are needed and possessed by you.

Scale indicating the extent to which skills are needed:
Not needed (NN) 0

Lowly needed (LN) 1

Averagely needed (AN) 2

Highly needed (HN) 3

Scale indicating the extent to which skills are possessed:
Not possessed (NP) 0

Lowly possessed (LP) 1

Averagely possessed (AP) 2

Highly possessed (HP) 3

Skills in a.Extent skill b.Extent skill
needed possessed

CODE

NN |LN|AN|HN |NP |LP | AP

1 2 |3 |4 1 2 |3

33 | identifying information
sources available.

34 | accessing
information online

35 | identifying the types
of information needed

36 | keeping up to date with
user information demand

37 | searching information
online

38 | interpreting user
information demands
online

39 | disseminating
information online

40 | reporting appropriately
J to stakeholders online
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41

designing appx:opriate
styles and procedures
for information capture

42

word processing

43

spreadsheet construction

a4

database set-up

45

information storage

46

information retrieval

47

information display

48

downloading
information

49

Data communication

50

Data recovery

51

updating information

92

data analysis

33

validating information

54

disseminating
information online

55

soft-ware development
and engineering

56

hardware maintenance
and repair

57

local area networking

58

Wide area networking

39

coordinating
communication

60

relational database
construction

61

internet and web-based
communication

62

e-learning

63

basic computer
operation
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64. Mark (V) against your preference as to when training on these skills would done,
1. Pre-service ( ) 2. In-service on the job ()
3. In-service short courses ()

4. Any other?, Please specify
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D. FARMER QUESTIONNAIRE
You have been selected randomly to provide invaluable data in a study on:-“Factors

Influencing the Application of Information and Communication Technology in the
Management of Agricultural Information in Nakuru District, Kenya”. Please freely
provide answers to all the following questions. All the information you will give will be

treated confidentially. DO NOT WRITE ANYTHING IN THE COLUMN MARKED
CODE.

CODE

1 Indicate the division in which the farm is located

2.What is the type of ownership of the farm? Mark (V ) against the appropriate
answer.

l.Individual ( )

2. Family £ 3

3. Partnership ( )

4. Other, please specify

3. Mark (V) against the approximate size range of the farm.
1.0-20 hectares ()
2.20-50 hectares £ 3
3.50-100 hectares ( )
4. Over 100 hectares ()

4.Mark (V) against the approximate distance range of the farm from the
nearest public agricultural extension office.
I. 0-10Kms ( )




2. 10-20Kms ()
3. 20-30Kms ()
4. Over30Kms.( )

5. Please (V) against the main decision maker in the farm.
1. Farmer (owner) ()
2. Hired farm manager ( )

3. Others, please
specify

- 6.Indicate the sex of the farmer/manager.
1.Female ( )
2Male ( )

7. Age of the farmer

8. What is the highest level of formal education of the main decision maker in
the farm? Mark (V) against the appropriate level.

1.No formal education ( )

2. Primary ¢ J
3.Secondary ( )
4.Diploma ()
5.University degree ()

Others, please specify

9. Please indicate number of people in household

PartII
11. Do you consider agricultural information valuable?
1.Yes { ) 2. No ( )
12. Is the farm supplied with electrical power?
1. Yest ) 2.No( )
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13. How often do vyou need agricultural information for your farm operations?

1.Never( )
2.Rarely ()
3.0ften ( )

4. Very Often ( )
14. Does the farm have telephone services?
1.Yes( ) 2No( )

15. If yes in 9 above, please indicate whether landline or mobile.

l.Landline ( ) 2.Mobile( )

16.Do you use telephone facilities to source agricultural information?
1. Yes( ) 2.No( )

17. Do you use the internet service of your mobile phone to obtain agricultural
information?
I.Yes( ) 2.No( )

18. Which of the following are the chief sources of agricultural information
for making management decisions in the farm?

a.Friend ( ) b. Media( ) c. Public agricultural extension agents( )
d. Agro-input suppliers ( )e.NGOs ( ) f. Research institutions ( )

g. Internet () h. Others, please specify

19. Indicate other methods, if any, of getting agricultural information that has
benefited the farm.

20. How would you rate availability of services from the public extension
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office? Mark (\/j' against the most appropriate response.

1. Easily available () 2. Available( ) 3.Rare( ) 4.VeryRare( )

PART III
21. Are you aware that it is possible to source and send agricultural
information online?
1. Yes( ) 2.No( )
22. Do you consider sourcing agricultural information online valuable?
1.¥es{ ) 2. Ro{( )
23. Do you use internet facilities to obtain agricultural information?
1. Yes( ) 2.No( )
24. If yes in above 18, which among this factors mostly encourages you to use
this method?
Easy touse ( )
Easily available ( )
Cheap source of information ()
Convenient ()
Has a lot of information ( )
Instant source of information ( )

Others, Please specify

25. If no in 18 above, which among the following factors mainly discourage
you from using this method?

Limited skills ( )

Unavailability of the service ()

Expensive to Use ( )

Complicated method ( )

Inconvenient to use ( )

See no value in Method ( )

Others, please specify
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26. Does the farm have computer facilities?
1.Yes( ) 2No( )

27. Does the farm maintain electronic databases?
1.Yes( ) 2No( )

28. Does the farm have internet facilities?
L.Yes( ) 2.No( )

29. Do you get agricultural information on the farm online?

1.Yes{ ) 2.No( )

30. Do you send agricultural information from the farm online?

I Xes({ ) 2ZNo( )
31. Would you be willing to get agricultural information online?
L.Yes( ) 2.No ( )

32. Are you able to get agricultural information online without outside help?

1.Yes( ) 2No( )

33. Would you consider it beneficial to be sending and receiving agricultural

information online?

l.Yes( ) 2No( )

34. How would you rate sourcing and sending agricultural information online?
1. Very important ( ) 2. Important ( ) 3. Moderately Important ( )
4. Not [mportant ()

35. Do you seek for agricultural information on own initiative?

L. Yes{ ) ZNMa( )

36. If yes in 30 above, please indicate method used

37. What do you consider to be the greatest handicaps in sourcing agricultural
information online?
a. lack of resources () b. lack of training ( ) c. nonexistent ICT services

d. poor infrastructure ( ) e. others
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E. LETTER OF APPROVAL

MINISTRY OF EDUCATION, SCIENCE & TECHNOLOGY

‘Pelegrams: EDUCATION", Nairobi R
HARAMBEE AVENUE
Fax N P. O. Box 30040
ax No. e
Telephone: 318581 NAK?NYA
When replying please quote A

MOEST 13/004/35C 246/2
2" June, 2005

Justus M. Ombati
Egerton University
P.O. BOX 536
NJORO

Dear Sir

RE: RESEARCH AUTHORIZATION

g your application for authority to conduct research on “Factors influencing the
TImaEtio: and uGiMluACa ion technology in the management of
mation: The case of Nakuru District”. [ am pleased to inform you that
e l:reen authonzed to conduct research in Nakuru District for a period ending 30

August 2006.

You are advised to report to the District Commissioner, the District Education Officer
and the sttnct Agricultural Officer Nakuru District before embarking in your research

pr_o}._ec’_c

Upon completion of your research project; you are expected to submit two copies of your
research ﬁndmgs to this Office.

Yours faithfully

., Fer RER’\{ANENT SECRETARY
AR ANISTRY OF EDUVC TN
NCE AND TEC:INOLOGY
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