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ABSTRACT

In recent years growing attention has been given to use of ICT and adoption of improved
technologies within the farming setting in both developed and developing countries. In the
developing world this is generally in order to tackle low agricultural productivity amongst
smallholders who are the major producers of food crops and to foster their adoption of GAP
technologies to meet the food needs of ever-increasing populations. However, traditional
approaches to knowledge exchange and extension has limitations in many countries. Given its
potential amongst rural farmers, combined mobile phone-SMS text reminders and GAP
participatory training could significantly promote greater adoption amongst farmers. Little is
known about this unique approach in facilitating farmer adoption of GAP technologies in
developing economies and, specifically, no Nigerian study has been found that examines such

a role amongst rural communities.

The principal aim was to evaluate smallholder uptake of Good Agricultural Practices and
whether tactical use of ICT (SMS text reminders) can improve adoption of practices to enhance
the effectiveness of extension to farmers. Secondly, the study sought to evaluate the use of ICT

in relation to market communications.

After a critical review of smallholder farming, extension and the use of ICT in communications,
focus group discussions, household survey questionnaires and an in-depth constructivist case
study were used. As such the study can be categorised as a participatory research methods using
mixed methods triangulation strategy to address the study aims and objectives. Field studies in

Nigeria involved three phases:

After introducing the purpose of the study to two communities, the first phase focused on
baseline livelihoods survey and an evaluation of farming practices. From the two closely
related communities (Bassawa and Shika) in northern Nigeria, a total of 200 smallholder

farmers were selected for the survey. The communities were located close together; however,



in 2012 the Bassawa community had benefited from the NAERLS Adopted Village Concept

community initiative.

The second phase focused on GAP participatory training, the development of a lead-farmer
extension model, extension visits, SMS text reminders, focus group discussions and in-depth

interviews with both extension workers and farmers.

The third phase included evaluation survey questionnaires of the effectiveness of GAP
participatory training, impact of SMS text reminders and barriers to adoption of GAP

technologies. In addition, the use of SMS linked to market strategies was reviewed.

Whilst quantitative data were analysis using SPSS and descriptive statistics, qualitative data

were thematically analysed.

Overall, this study found that 13 GAP technologies were fully adopted, and the interviews as
well as the evaluating survey provided a richer understanding of the motivating factors that
triggered the adoption. These included GAP participatory training, access to timely
information via SMS text reminders, access to extension visits and trust invested in the lead
farmers. The study also found that the farmers who received SMS reminders estimated that
they had a 42% increase in their agricultural productivity as a result of GAP intervention in the
community. The thesis also identified a couple of barriers influencing extension delivery and
found that mobile phones can be tactically used to support traditional extension and

communication.

To address the identified barriers to smallholders improving the sustainability of their
agricultural practices there is the need for a radical reform in agricultural extension in Nigeria.
The focus of this reform should consider building capacity in good agricultural practices in
extension staff and lead farmers so that they can disseminate such practices. Throughout, such
capacity building should seek to empower decision making in farmers. In order to address the

high farmer to extension worker ratios, there is a need to extend rural ICT facilities and link



extension staff to lead farmers while encouraging clusters of farmers around each lead farmer.
In addition to facilitated training, the use of timely reminders via SMS has the potential to
improve uptake of practices. The thesis develops a new model for mobile technology
supporting traditional extension approaches in order to improve extension services to
smallholder farmers in Nigeria. Currently, the extension officer ratio to famers in Nigeria is
1:3000, however, the new model revealed that if each extension officer has a portfolio of 300
lead farmers working with them and each lead farmer has 10 trainee farmers locally, then
extension officer is directly communicating with 300 farmers and indirectly contacting 3000
smallholder farmers. Moreover, if the extension officer then have the ability to communicate
with these smallholder farmers through Mobile phone technology as supposed to travelling to
villages by car or motorcycle considering the restriction of bad roads network. Then the
extension officer can remind farmers on what to do via contact of the lead farmers through
SMS text. This actually means instantaneously all the farmers would get the text message at
the right time. Meanwhile, extension visit to smallholder farmers in the villages would take

the officer more than two weeks.
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Chapter One. Challenges Facing Smallholder Farmers in Sub
Saharan Africa

Smallholder farmers within Sub Saharan Africa (SSA) face a number of challenges both in
terms of production and in marketing their surplus produce. Generally, the focus of agricultural
policies are to guide farmers to optimise production without damaging the natural resources
they depend on and secondly to assist farmers to access markets. In many developing countries
the local face of these policies is the agricultural extension field officer; however, many of
these field officers also face challenges in delivering extension messages to increasing numbers
of smallholders. Therefore, it could be argued that both farmers and extension officers face a
common challenge of developing effective strategies for information exchange and

communication.

1.1 Challenges Facing Smallholder Farmers

Agricultural production in Nigeria has been largely dependent on the concerted efforts of small-
scale farmers who are mainly in the rural areas. Ogungbile and Olukosi (2001) outlined the
common characteristics of resource-poor farmers which include; stark poverty, illiteracy,
malnourishment, financial inadequacies and low rates of return on their small investments. In
order to address some of the challenges faced by stakeholders, a number of policies and
extension strategies have been implemented (see Section 2.7); one of these was the World Bank
assisted Agricultural Development Projects (ADP) that were introduced into Nigeria in 1975
including the component of the Training and Visit (T&V) extension system which was initially
enthusiastically adopted in many states (Idachaba 2007). The popularity of the T&V system
was perhaps due to its ability to promote and encourage professionalism, a well-defined
structural and institutional arrangement, an inbuilt monitoring and evaluation system and for
its flexibility in terms of accommodating other agricultural and rural development projects

(llevbaoje 2008; Akintonde et al. 2012). However, this model of extension has subsequently
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been criticised on several counts including: being inefficient and ineffective, a rigid top-down
and top-heavy process with too much focus on yield increases, a lack of attention to economics
and marketing and not addressing the diverse service needs of smallholders (see Ejembi et al.
2006; Anderson et al. 2006; Musa et al. 2013). Indeed, the model is often referred to as “train
and vanish” as there was no reinforcing of messages, mentoring or relationship building
(Anderson et al. 2006) and no post extension monitoring. In Nigeria, for instance, the
Government extension worker to farmer ratio is very high, estimated at 1: 3000 against a target
of 1: 500 (Arokoyo 2005). This gap is extremely large to effectively reach out to the creasing
needs of the rural communities and this is making direct communication difficult. However,
the ICT concept infiltrates perfectly well for its reachability to complement the efforts by
improving capacity to connect without costly visits. The ineffectiveness and inefficiency of
T&V approach linked with the traditional extension models for subsistence have led
agricultural extension scholars to advocate the application of ICT as a complementary tool in
maintaining farmer contact (Anderson et al. 2006; Davis 2008; Aker 2011). This is a key area

that this thesis will explore in detail.

A second challenge facing smallholders centres around inadequate market access, lack of
market information, collusion among middlemen, and lack of transportation facilities (Ton
2011, Kavoi et al. 2014, Yankson et al. 2016). Indeed, millions of smallholder farmers in SSA
face incredible challenges in marketing their farm produce while the concerted efforts by local
market traders seek to reverse this. Developing value markets to link smallholders to profitable
outlet and market information are particularly important for trading all products produced by
smallholder farmers, including the high-volume value grain and pulse crops, vegetables and
meat products (Kawa and Kaitira 2007, Ferris et al. 2014 and Gyau et al. 2014). Linking
smallholder farmers to markets can help drive sustainable productivity and profits, improve

livelihoods and increase household incomes. Furthermore, market access by smallholder



farmers is generally considered a critical part of long-term development strategies to reduce

poverty and hunger in rural communities in SSA.

There are several other factors affecting market access and performance amongst smallholder
farmers. Studies by Barreties (2008) and Chapoto et al. (2013) outlined key factors including,
location; farm size; financial and linkages to financial services; ability to manage water
resources; costs of inputs; transaction costs; price volatility; access to and adoption of
production technologies and the use of ICT. Many farmers now have access to mobile
technologies (Mugwisi et al. 2015) and smallholders are using this technology to communicate
with extension workers, traders, colleagues, and to learn about technology and market
opportunities (Fu and Akter 2016). As such, the secondary aim of this study is to evaluate

smallholder use of ICT for market information.

1.2 Challenges Facing Agricultural Extension Workers

A key failure point of traditional extension models is the number of farmers per extension
officer — they cannot visit all the smallholder farmers effectively and in a timely manner. The
ratio in Nigeria is currently 1 extension worker: 3000 farmers (Fawole and Olajide 2012, Ogbe
2016). This ratio of extension worker to farmers is grossly inadequate and highly disturbing
considering the World Bank's standard which is 1:500 (Word Bank 2010). Where extension
workers act as bridges between researchers and farmers, for example, in traditional T&V
extension the ratio should be 1:200 farmers within a cluster so that they can have a meaningful
impact by effectively teaching and monitoring the farmers’ progress (Ogundele 2016);
furthermore, by focussing on lead farmers backed up by farmer to farmer extension, then a

ratio of 1: 500 advocated by the World Bank could be effective.

Key challenges facing extension workers include: extremely low extension agent to-farmers
ratios; a lack of essential technical and communication skills for efficient functioning; a lack

of a definite plan of work; too few qualified and trained extension staff using outdated
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information; under resourced transport and logistics; poor, weak and deteriorated
infrastructure; extension organization and management problems; unclear extension mandates;
lack of job descriptions for staff; poor remuneration of the personnel; and a high rate of
absenteeism among staff (see Naswem et al. 2008; Anandajayasekeram et al. 2008; Chowa et
al. 2003, Baig and Aldosari 2013). Consequently, in a reaction to the worrisome performance
in the agricultural sector, the Nigerian Government has embarked on several agricultural
interventions and reforms, with policies and programs explicitly designed at reinvigorating the

sector to its enviable position in the Nigerian economy between 1959 and 2003.

The use of ICT potentially allows extension workers to contact more farmers with appropriate
and up-to-date information in a timely manner. Asenso-Okyere and Ayalew-Mekonnen (2012)
stressed that ICT, particularly radio, can enable extension worker to reach about half a million
smallholder farmers simultaneously in their local language with knowledge and information
which enables farmers, strengthens them, assists smallholders in problem solving and allows
farmers to make informed decisions (Oladele 2015). Therefore a third aim of this study is to

evaluate the potential of ICT to support extension efforts.

1.3 Information and Communication Technologies in Africa

Today's world is widely information-driven where information and communication
technologies (ICT) are increasingly becoming the underlying drivers of social and economic
development including agriculture, not only in developed countries but across the globe
(Sennuga 2012; Ajani 2014; Irungu et al. 2015; Francis 2016). Over the last two decades, Sub-
Saharan Africa has witnessed a significant explosion in the use of ICT (Conger 2015). Many
African citizens and people in various industry sectors now own personal ICT devices such as
computers, tablets and mobile phones among others. This trend also includes smallholder
farmers using ICT (mainly mobile phones capable of SMS texting) for a variety of uses from

personal communications to market intelligence. Indeed, in Sub-Saharan Africa, the mobile



telecommunication Global System for Mobile communication (GSM), is recognized as
experiencing the largest increase in usage among all the ICT of any continent with some unique

and innovative uses being found (Irungu et al. 2015).

In rural Nigeria, prior to 2000, ICT use was primarily limited to radio, television and landline
telephones. It is important to note that the modern ICT were introduced into Nigeria in 2001
on the instructions of the office of President Olusegun Obasanjo as the new democratically
elected president. From the year 2001 however, Nigeria opted for full sector reform and backed
this up with a telecom policy. The draft of this National Telecom Policy (NTP) (National
Telecommunications Policy 2007) was approved by the Federal Executive Council and
released in September 2000, the hallmark of which was a blueprint for full liberalization of the
telecoms industry.  Ever since then, there has been tremendous progress in the
telecommunication industry, economy and (to a lesser extent) the agricultural sector of the
country (Dulle 2002; Hassan et al. 2011). However, little is known about the effectiveness of
these technologies in underpinning smallholder development and agricultural extension; this is

the main focus of this study.

1.4  Aims and Objectives

The main aim of this study is to evaluate whether tactical use of ICT can improve the
effectiveness of extension to farmer communications and address the problem of high farmer
numbers per extension officer. A secondary aim is to evaluate smallholder perceptions of GAPs
and then use appropriate Good Agricultural Practices to see whether training followed by
tactical ICT use would embed such practices in the farming community. The third aim is to

evaluate the use of ICT by smallholder and agent in gaining market intelligence.

The study addressed these aims by setting the following objectives; to:-



1. Analyze the effectiveness of traditional extension models and communication in Nigeria
from smallholders’ and extension workers' perspectives.

2. Identify the barriers and opportunities to the adoption of improved technologies and
market information by smallholder farmers for sustainable development in Nigeria.

3. Evaluate the use of ICT by farmers and extension workers for market information.

4. Assess whether the use of mobile technology has a significant influence on the adoption
of GAP technologies by smallholder farmers by examining the impact of ICT on
agricultural productivity.

5. Develop a new model of using mobile phone technology as a communication tool to
improve extension services to smallholder farmers in order to improve their productivity
and livelihoods in Nigeria in relation to extension services and market access.

Therefore, this study addresses the following research questions:

1. How effective are traditional models of extension and communication in Nigeria from
smallholders’ and extension workers' perspectives?

2. What are the barriers to and opportunities for the adoption of improved technologies in the

agricultural development process in Nigeria?

3. How do farmers and extension workers use mobile technology in relation to market access
and trading?

4. How has the use of mobile technology influenced adoption of GAP technologies and what
is the impact of mobile technology on agricultural productivity of smallholder farmers?

5. Can a new model using mobile phone technology as a communication tool be developed
to improve extension services to smallholder farmers’ in order to improve their

productivity and livelihoods in Nigeria?



1.5 The Political Economy of Agricultural Development in Northern
Nigeria

The Northern Region Nigeria is a region that contradicts its natural endowments. In spite of
the existence of several economic resources such as tin, kaolin, a variety of agricultural
products and a huge fertile land, the people remain in abject poverty leading to plethora of
crisis in forms of insurgency, electoral violence and crime (Titus et al. 2017). Out of the six
geopolitical zones in Nigeria, three are in the northern part of the country and they have the
worst indices of poverty compared to the other zones. The Northern Nigeria, occupying 70%
of Nigeria's land mass, with its huge solid mineral deposits, growing mining industry. The
Northern region has 50 million Muslims, one of the largest Muslim populations in Africa.
These Muslims are of Hausa/Fulani ethnicity, which is the largest ethnic subgroup in Africa
and Nigeria. The Northwest with 77.7% North-central having 67.5% and Northeast with
76.3% (United Nation 2012). Northern Nigeria becomes a hub of joblessness, crime, illiteracy,
maternal mortality, early marriage and recently, farmer herdsmen crisis. The political economy
of agriculture in Northern Nigeria, this has been developed over the past four decades and has

been important not only in the study of agriculture in Sub Saharan Africa but more widely.

Nigeria has long been a case of interest for the study of political and economic development.
The political economy of the Nigerian society has suffered pitfalls resulting in an economy
powered by visionless leaders, known for reckless spending, over-invoicing, diverting state
finances into private account, thereby plunging the country into economic, social and political
wretchedness (Ganiyu et al. 2014). It is a common knowledge to many across the globe that
the Northern region performs at a level of productivity far less than its full potential and other
part of the country. This is further exacerbated by population increase which outpaces food
production per capita the latter of which is in decline; this situation also results in the
concomitant effect of increased importation of food in the region (Delgado and Mellor 1984;

Nwachukwu 2016).



Nigeria is a great example of a post-colonial developing nation and its developmental history
encompasses very important lessons on the political and economic obstruction of the
developing world (Ugwuanyi 2014). The country as a colonial entity enjoyed thriving and
boom in the agricultural production and the mining of mineral resources such as iron ore, tin
and coal. The Nigeria foreign exchange was earned from the aforementioned resources. Each
region had a proportional advantage through which it made its significant contributions to the
centre/federal government. The Northern Nigeria for instance, was known for groundnut
production, the West for her cocoa while the East produced palm oil. During the British
colonial era, the politics of development was already manifested even with the construction of
railway line through those areas that had products that could yield some revenue to the centre
(Osita-Njoku, 2016). According to Njoku (1998), the British political economy in Nigeria was
along the line of economic exploitation of the colonized by foisting it into the path of the
European capitalist economic system. Ezeanyika (2010) argued that the overall subordination
of colonized nations by dominating foreign power is to “keep the colonized people in complete

political subjection, and to maximize local human and natural resources”.

In October 1, 1960, Nigeria gained her political independence from the British colonial master,
the production of crude oil had changed the dynamics of the Nigerian political economy. Oil
boom production is now the mainstay of the economy. Lugman and Lawal (2011) stated that
hardly could anything be written about the political economy of Nigeria without reference to
its history of oil production. Despite the fact that the oil industry remains the mono-economic
fulcrum of the Nigerian economy, its contribution to economic development and improvement
of the living standards and welfare of Nigerians remain doubtful. This was because Nigerians
case is simply a situation of poverty amidst plenty. Instead of our visionless leaders reinvesting
the resources from excess crude oil sale into development of infrastructure like power,
education, health, public transportation, water, housing, good roads and national security,

among other sectors, what the country witnessed is a political class deeply entrenched in



corruption and siphoning oil income abroad, whereas country like Indonesia turned crude oil
income into productive investment for the benefits of the citizen (Lugman and Lawal 2011;
Ganiyu et al. 2014). This unpleasant situation can not augur well in the development of a stable

political and economic institution necessary for building a strong and successful nation.

1.6 The Political Economy

The political economy of agriculture has long been a puzzle and the concept is not new in
sociological and political discourse. Political economy can be understood as the art or study
of the management of a country in the sense of macro or public household but taking into
account political, economic, social, cultural, institutional and other factors that come into play
and not forgetting the complex interactions between them (Swinnen 2010; Nwachukwu 2016).
The term emerged as a distinct field of study and was developed in the 18" century as the study
of the economies of states, or politics (Groonwegen 2008). In the present day, political
economy, where it is not used as a synonym for economics, may refer to very different things
including Marxian analysis, applied public choice approaches emanating from the Chicago
School and the Virginia school, or simply the advice given by economists to government or
public on general economic policy or on specific proposals (Groonwegen 2008; Osita-Njoku,
2016). However, political economy is applied here as the study of the social relations,
particularly the power relations, that mutually constitute and impact the production,
distribution and consumption of resources in agricultural development. According to Maier
(2008), political economy approach interrogates economic doctrines to disclose their
sociological and political premises. Basically, the term is refers to as economic ideas and
behaviour, not as frameworks for analysis, but as believes and actions that must themselves be
explained. Consequently, it deals with the interactions between economic policies and their
social and political context. Eboh (1999), maintained that political economy is an approach-

cum-subject concentrating on the structure of markets and government, the incentives, abilities



and behaviour of economic agents, policy makers, civil servants and society at large.
Fundamentally, political economy provides a more critical understanding of the foundation
upon which all social and political life is built. Hence, offering a more distinct analysis than
that offered by mainstream approaches that are patently failing a majority of people at the

behest of a minority (Aregbeshola 2011).

1.7  Post-Colonial Situation of Agricultural Development in Nigeria

Nigeria became independent nation in 1960. At this point, it was the expectation of the citizens
that the country will turn around for good. The nation was led to believe that following
independence in Nigeria in 1960, the nation would continue to progress into greater
magnitude of prosperity that would usher in quality standards of living for the citizens. This
believe was not just a mere wishful thinking simply because of the much foreign exchange
earned through agricultural exports and both cash and food crops were massively
produced. It was very convenient for the world to perceive Nigeria to be the future giant of
Africa (Osita-Njoku 2016). The citizen strongly believed that an indigenous leader who have
taken over the mantle of leadership had an answer to the way forward from where the British
colonial masters left the country. Indeed, the different regions of the country experienced
financial explosion till the late 1960's from engaging in the agricultural production and export
of agricultural produce they cultivated under colonialism (lwuagwu 2008). At that time,
through concerted effort of the organisation of land and labour by peasant farmers, Nigeria was
one of the world's major producers, not only of palm oil, but also of cocoa and groundnuts, as

well as cash crops for domestic consumption.

However, in 1970’s the country experienced the abandonment of the aforementioned
agricultural resources with all attention focused on oil income which now made the crude oil
the mainstay of the Nigeria economy, that is, a mono-product economy (Dodo 2009; Osita-
Njoku 2016). As a result, all the developmental programmes initiated at different points in

10



time by different administrations could not be implemented to achieve anticipated results. At
this juncture, a close attention will be given to the developmental programme implemented
after independence; their level of success and the reasons for their failure. Post-colonial
development strategies in Nigeria were articulated under the various national development
plans namely, the first National Development Plan (1962-1968); second National Development
Plan (1970-1974); the third National Development Plan (1975-1980); the fourth National

Development Plan (1985-1990).

The main objective of Nigeria’s National Development Plan was to preserve and possibly, to
surpass the average rate of growth of 4% per year of its gross domestic product at constant
prices. To achieve the aim, government planned annually investment of approximately 15%
of Nigeria’s gross national product. Given that agriculture was the major strength of Nigeria’s
economy, and which was largely identified with the rural areas, policy attention and
governmental investment in it were seen as direct and indirect avenues of developing the rural

areas.

FIRST NATIONAL DEVELOPMENT PLAN PERIOD (1962-1968)

The first National Development Plan was strategically put in place. The Plan succeeded at first
raising the rate of economic growth, and to increase control of the economy. Looking at the
first plan critically it was simply a continuation of the British colonial development policy that
placed emphasis on transportation and communication, such as facilitating the movement of
raw materials out and finished product into the country (Ibietan and Ekhosuehi 2013). As a
result, instead of moving the nation forward in her developmental effort in terms of achieving
the main objectives for which it was set up, the nation experienced some structural
inconsistencies (Dodo 2009, Ugwuanyi 2014). The plan itself did not articulate any clear
statement or policy on rural infrastructural development. Instead, emphasis was placed on

encouraging the assemblage of agricultural produce for export purpose, without strengthening
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the real agricultural base of the country by providing necessary infrastructures such as good
road network, electricity, agricultural processing facilities, and potable water, among several

others.

SECOND NATIONAL DEVELOPMENT PLAN (1970-1974)

The second National Development Plan (1970-1974) came as a post-civil war development
ingenuities. It was also during this plan period that Nigeria had the ‘phenomenon of oil
resource boom’. Principally, the plan was aimed at: a) building a united, strong and self-reliant
nation; b) building a great and dynamic economy; c¢) building a just and egalitarian society; d)
building a land of bright and full opportunities and; e) building a free and democratic society
(Marcellus 2009; Ikeanyibe 2009). The plan placed high priority on reducing the level of
inequality among the social classes and between urban and rural areas. Basically, one
important feature of the second National Development Plan as perceived by Marcellus (2009)
was its democratic content, having emerged from a participatory process that involved
stakeholders at every level of governance. According to Leonard (2006), the discovery of oil
in the 1970’s the nation’s economy has been a mono-economy because of the over dependence
on the oil sector, which provides 95% of foreign exchange earnings, and about 80% of
budgetary revenues. He further stated that, the oil boom, as it has killed other resources of
revenue for the country. ‘Oil boom’ soon translated into struggle for ‘oil rents’ which led to
massive corruption at every levels of governance (Oyefusi 2007, Akinyetun 2016). Huge
spending and import of food characterized the state activity while agriculture that served as the
mainstay of the economy was relegated to the background. Given the consistent poor funding
of agriculture with rural development in Nigeria, government massive dependence on oil
revenue during this period meant that all policies on rural development could no longer be on
the agenda of government. Moreover, oil boom has been key to Nigeria’s political economy

since 1970’s, giving rise to syndrome called the “’resource curse’’. This includes a revenue
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monoculture, endemic corruption, political uncertainty, communal tension and heightened

conflict (Akpan 2012).

THIRD NATIONAL DEVELOPMENT PLAN (1975 —1980)

The third National Development Plan (1975-1980), rural development was reconsidered based
on government egocentric conviction that such investment will make substantial contribution
in closing the yawning gap between the demand for food and the supply capacity of the home-
based industries. Consequently, government developed interest in modernizing agriculture and
introducing original initiatives to strengthen the agricultural and food base of the nation (Lewis
1977). Even though the objectives of the plan looked similar to those of the second national
development plan, there was a considerable and comprehensive approach as the plan give
emphasis to the need to lessen regional disparities with the intention of promote national unity
through the adoption of unified rural development. Increased budgetary allocations was
provided to fund diverse and interrelated rural development sectors as the provision for
nationwide agricultural programmes (Ugwuanyi 2014). However, during the third national

period, some agricultural development programs were initiated include:

e Operation Feed the Nation (1976).
e River Basin and Rural Development Authorities (1976).
e Agricultural Development Project (ADP) which was funded by the World Bank.

e Green Revolution Programme (1980).

It is imperative to note that from the first to the third national development plans, there was
observable progressive budgetary improvement to boost agricultural productivity. Olorunfemi
and Adesina (1998) observed that there were increasing financial allocation for agricultural
development; and the third national development plan had the highest allocation for
agricultural development. However, such inconsistent development interest was not enough

for transforming rural communities without corresponding investment in rural infrastructures
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such as motorable roads, electricity, health care, pipe borne water, among several others

(Leonard 2006).

THE FOURTH NATIONAL DEVELOPMENT PLAN (1981 — 1985)

The Fourth National Development Plan (1981-1985): This was a civilian government
development plan which emphasized among other things the need for balanced development
of the different sectors of the economy and of the various geographical areas of the country.
Unfortunately, the fourth development plan period was threatened by fall in oil revenues and
equally delays in agricultural modernization due to decline in funds in-flow and consequently
an increase in the quest for imported foods (Eneh 2008). The plan laid emphases on the need
for rural infrastructural development as a means of increasing the standard of living in the rural
communities. As a result, the following allocations were made:
- N924 million was released by Federal Government for eleven River Basin Development
Authorities towards construction of boreholes, dams, feeder roads and jetties.
- Federal and State Government’s allocation of N645 million and &700.4 million respectively
for electrification purposes.
- For rural water supply schemes, N2, 805 million was allocated while the local governments
in some states allocated a total of N311, 824 million for water projects (Olayiwola and
Adeleye 2005).
Many local governments and various states governments stated numerous policy issues that
could improve the standard of living of the rural dwellers. However, the Fourth national
development plan was characterized by huge debt servicing which resulted from various
foreign loans obtained in the previous years; increased import bills in the midst of a drastic fall
in crude oil export revenue (Ilheanacho 2014). However, it is imperative to note that the
overthrow of Nigeria’s second civilian administration, the Second Republic headed by

President Shehu Shagari, at the end of 1983 and of the military government of General
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Muhammadu Buhari in 1985 brought to an end the fourth development plan (Eneh 2008;

Ikeanyibe 2009; Lawal and Abe 2011).

1.8  Why Nigeria Development Plan Fail

Although Nigerian developments plans have assisted in moving her forward positively change,
however the plans still have various defects:

e Misplacement of Priorities
Like the colonial ones, the policies of the post-independent plans also demonstrated a basic
lack of urgency. For instance, the iron and steel industry that was in the first and second
development plans and was initiated for projected completion during the fourth plan. This
characterized a lag of twenty years; however this project was repeatedly acclaimed the
cornerstone of Nigeria’s industrialization (Ejumudo 2013). Another good examples closely
related to the aforementioned include petrochemicals, fertilizers, the petroleum refinery,
liquefied petroleum gas and other heavy industries.

e Systems Corruption
Nigeria is a country where corruption has been institutionalized and raised to the level of a
structural parameter. As a matter of fact, corruption has become part of the value-system of a
society, a condition par excellence. It could be stressed that from the strategic corruption of
the cement armada to the mega tonic corruption of the second Republic the nation have
consciously or unconsciously, created systemic corruption in every sphere of the sector and the

trend has continued through the third and fourth republic (Ejumudo 2013).

e Absence of Relevant Data
Planning relies essentially on accurate data. It is unfortunately however to note that accurate
data is a very scarce commodity in Nigeria due to problems arising from the inadequacies of

the federal office of statistics, the disinclination of Nigerians to reveal information and the
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outright manipulation of data for financial or other gains. Furthermore, due to the challenge of
relevant data since independence, government has not been able to as answer the simple
question “How many are we in Nigeria?” Unfortunately, a nation that does not know its
population would certainly not be in position to determine the other important statistics
essential for strategic planning (Ejumudo 2013).

e Flaws in the Strategies adopted by the Government, particularly in Rural
Infrastructural Development Programmes

The fusion of government activities reveals that since independence, several developmental
programmes have been initiated the government to combat rural infrastructural problems,
which are far from solving the problem due to flaws in the strategies adopted by the government
including; (1) using only the development plans as an instruments for programming resource
allocations for different sectors of the economy hence failing to recognise the facts that various
rural communities having different ecological situations in Nigeria, differ in the nature and
degree of their needs (Okafor, 1985); (ii) duplication of programmes between the different tiers
of government (Olayiwola and Adeleye 2005).
e Inadequate Executive Capacity

This is one of the greatest problems of development plans in Nigeria in the area of
implementation. In reality, it is frustrating to plan the execution of programmes which require
the availability of organization, institutions and skills which the economy does not possess and
cannot normally be expected to generate during the plan period. Executive capacity also
encompasses the existence of knowledgeable contracting firms and basic socio-economic
infrastructure including competent hands to run the civil service and allied government

machinery (Ejumudo 2013).
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1.9 Boko Haram Insurgency and Agricultural Development in Northern
Nigeria

Since 2009 Nigeria has been in the grip of a violent Islamic insurgency by the extremist sect
widely known as Boko Haram. More than 15,000 people have been killed in Boko Haram
attacks across Northern Nigeria with thousand displaced. The insurgency have negatively
impacted on agricultural productivity and distribution networks from the north to the southern
part of the country and vice versa (Adebisi et al. 2016; Kah 2017, Adelaja et al. 2019).

Boko Haram literally means “Western Education is divinely forbidden” and therefore should
not be allowed to prevail among nations; particularly, Muslim dominated states. This evil
group has attacked and destroy churches, mosques, schools, police stations and private and
public owned facilities. In fact, Boko Haram is the most dangerous insurgent group in Nigeria
which has led to the displacement of smallholder farmers in Northeast of Nigeria and
subsequently affects the agricultural development of the region. This insurgency has made
many farmers relocate to other places where there is peace in other to save their lives, causing
them to leave their farmlands behind as it is not mobile (Adetiloye 2014, Mustapha 2015). The
activities of Boko Haram insurgency and the Fulani herdsmen has negatively influence
agricultural development in the Northeast of Nigeria and its environs. Honestly, the destructive
effect of Boko Haram insurgency in the North East Nigeria continues to be a source of worry
to all and sundry.

The menace caused by Boko Haram insurgency in the North has been a great threat to the
Nigeria business environment as farming and other business activities are being harmed.
Nomadic cattle rarer who have been taking their cattle out for grazing have abandoned their
businesses, as the environment is no longer safe for them. The lives of those that are still
involved in the agri-business are also at stake, because an attack of Boko Haram can occur at
any moment. This has led to decreases in milk production, meat production and by extension

an increase in the price of the cattle (Kah 2017). Poultry farmers in the region also do not find
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their business lucrative anymore, as the people purchasing the goods have been displaced. As
a result, this has led to poor transportation, high transport cost, displacement of properties and

high risk to lives (Babagana et al. 2018).

The evil activities of Boko Haram is not only felt in Nigeria but in some other parts of the
Africa. Particularly, the neighbouring countries such as Cameroon, Chad, Niger Republic other
countries sharing border with Nigeria in the North East part are also affected. Traders from
these countries can no longer come to Maiduguri (Nigeria) to buy or sell. The border was closed
some time ago, restricting importation or exportation from the countries which affected their

economy (Adebisi et al. 2017).

1.10 Approach to Research

This section presents an overview of the research methodology employed in this study. The
research is exploratory and descriptive in nature, however it adopts a mixed methods research
approach (see methodology chapter 4). A triangulation of data collection method was adopted
after conducting an extensive review of relevant literature. The study adopts an interpretivist
epistemological stance which stresses the need to comprehend the social world through an
examination of the interpretation of that world by its participants (Creswell 2003, Bryman
2004). The research also employs a case study method which allows for in-depth, multi-faceted
explorations which is appropriate for investigating contemporary issues in their real-life
setting. Collection of data involved three phases including; baseline livelihood survey, 4 focus
group discussions (2 with farmers and 2 with extension workers), in-depth interviews with 4

senior extension managers and 4 farmers and an evaluation survey.

In the first phase of the research, a baseline livelihood and farming practices survey was

conducted. Focus group discussions, in-depth interviews, GAP participatory training with
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farmers, extension visit and SMS reminders were conducted in the second phase involving
extension workers and farmers. Finally, in the third phase of the research evaluation surveys
were conducted utilizing face-to-face questionnaires. This is discussed more fully in the

methodology chapter (Chapter 4).

1.11 Thesis Structure

Chapter 1: Introduction: This chapter has highlighted the main challenges facing smallholder
farmers in Sub Saharan Africa and extension workers in terms of sustainable agricultural
development. The political economy of agriculture in Northern Nigeria. The aims and

objectives have also been outlined along with a thesis map.

Chapter 2. Theory and practice: This chapter reviews various literature related to the study
from different theoretical perspectives and models. It explores the challenges facing
agricultural extension in Nigeria and sets this against the evolution of agricultural extension in

developed countries using experiences from the UK and USA as exemplars.

Chapter 3. Use of ICT amongst extension workers and smallholder farmers. This chapter
explores the use of ICT by extension workers, the key agricultural information needs of farmers

and farmer, community and industry engagement based on existing literature.

Chapter 4. Research strategy - This chapter describes the methodology, including the
epistemological stance and mixed method approaches and discusses the profile of Kaduna State

and the two case study communities where the study was conducted.

Chapter 5. Baseline and traditional extension services - Effectiveness of traditional extension
services: The demographic characteristics of the sample farmers and extension workers are
introduced and the study findings relating to current extension services delivery in Nigeria are

presented.
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Chapter 6. Impact of GAP training and SMS intervention on technology adoption among
smallholder farmers: Data are reported relating to the situation in the study area prior to the
GAP training intervention which is then compared to the level of adoption of the GAP

following the intervention and market information.

Chapter 7. Discussions. This chapter discusses the key findings in relation to existing studies
including the impact of the participatory extension approach on GAP adoption, the impact of
SMS technology on adoption of technologies and factors affecting the adoption of improved
technologies. Theoretical considerations for the study findings are also discussed and a new

model of ICT supporting traditional extension approaches is put forward.

Chapter 8. Conclusion and recommendations. Finally, this chapter summarizes the study
findings, illustrates the strengths and limitations of the methodology adopted, and notes the
significant contribution of the study. It proposes ways of conducting future research in the area

to ensure continuity in exploring other new areas.
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Chapter Two. Extension Theories and Practice

Agricultural extension is one of the enabling processes to roll out agricultural policies within a
country. It complements other programmes such as infrastructure support, market
development, financial services and new entrant/retirement schemes for example. This chapter
focuses specifically on agricultural extension theory and practices leading to a critical review

of extension practices in Nigeria.

2.1 Introduction

Agricultural extension services have long been recognized as the most important and critical
channel to reach smallholder farmers worldwide (Hassan et al. 2011). Extension services have
a significant catalytic role in present-day and future world development especially in terms of
food security and prosperity (Shinn et al. 2009). In addition, extension services are an
indispensable mainstay for agricultural development across the globe. Agricultural extension
directly influences seven of the United Nations' Sustainable Development Goals (UN 2015).

As a result, the fundamental role of agricultural extension cannot be overrated.

Furthermore, Cunguara and Moder (2011) and Chowdhury et al. (2014) asserted that
agricultural extension services play a significant role in, and are often credited with, improving
food security, reducing poverty and improving livelihoods. This assertion was sustained in the
work of Ngugi et al. (2014) which maintained that participatory extension services are the most
effective mechanism and package which assist smallholder farmers by exposing them to
various educational techniques that equip farmers by making it possible for them to improve
their farming enterprises; cultivation methods; rapidly increase productivity and increase
income levels; improve livelihoods; and promote social and economic standards (Anderson
and Feder 2004; Baig and Aldosari 2013). The consensus view seems to be that, agricultural

extension has a momentous role in: encouraging the adoption of improved technologies and
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innovations; addressing rural poverty; increasing agricultural (mainly food) production and
providing critical access to knowledge. This should lead to enhanced productivity, quality of

life and livelihoods (Anderson and Feder 2007; Davis et al. 2010; Aker 2011).

Currently, there is evidence from developing countries corroborating the notion that
understanding extension services goes beyond the aforementioned roles to also include the
subjects of training and learning, technology transfer and helping farmers in forming groups
(Davis et al. 2010, Chowdhury et al. 2014). Agricultural extension services in its broader
working sphere now create initiatives dealing with marketing issues, in partnership with a wide
range of service providers and other relevant organizations that address farming issues and

rural development (Birner et al. 2009; Baig and Aldosari 2013).

Extension services have been publicly funded and implemented in Nigeria since the pre-
independence era of 1960°s through the Ministry of Agriculture. In this traditional system of
extension the national government was situated in the department of the regional government,
and later adopted by the State Ministry of Agriculture (Okwu and Ejembi 2001). There are
changing trends and challenges facing the provision of coherent and quality delivery of
extension to farmers that is aimed at ensuring sustainable agricultural development in Nigeria;
these are often connected to social, economic and environmental performance (Chowdhury et
al. 2014). Key challenges include: extremely low extension agent to-farmers ratios; a lack of
essential skills for efficient functioning; a lack of a definite plan of work; too few qualified
and trained extension staff; under resourced transport and logistics; poor, weak and deteriorated
infrastructure; extension organization and management problems; unclear extension mandates;
lack of job descriptions for staff; poor remuneration of the personnel; and a high rate of
absenteeism among staff (Naswem et al. 2008; Anandajayasekeram et al. 2008; Baig and

Aldosari 2013).
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Consequently, in a reaction to the worrisome performance in the agricultural sector, the
Government has embarked on several agricultural interventions and reforms, with policies and
programs explicitly designed at reinvigorating the sector to its enviable position in the Nigerian
economy between 1959 and 2000. These policies are described later (see section 4.1.5)

It is important to note that various extension approaches exist and are increasingly being shown
to play essential role in agricultural sector. These extension approaches are related to the

extension theories. These are explored in the following section.

2.2  Theoretical and Conceptual Framework

This section provides an exploration of the theoretical context for this study. A number of
theoretical models relating to technology adoption and communication are presented and

critiqued. These theories are then applied to various extension approaches.

2.2.1 Technology Adoption Theories

Technology can be described as an enabler or a vehicle to dissemination of information,
knowledge and skills to smallholders in order to increase agricultural productivity (Rogers
2003). In the same vein, technology adoption could be viewed as a process of decision-making
by farmers that requires cognition, i.e. it necessitates the use of an individual's abilities to
perceive, comprehend and interact with their environment in an intelligent way (Botha and
Atkins 2005, Samaradiwakara and Gunawardena 2014). In order to understand the process of

technology adoption, a number of theories have been put forward.

Abdellah (2015) defined theory as "an explanation of a phenomenon or abstract generalization
that systematically describes the relationship among given phenomena, for purposes of
explaining, predicting and controlling such phenomena”. Moreover, the function of theory in

research is to identify the starting point of the research problem and to establish the vision to
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which the problem is directed. According to Roling (1988) extension science evolved from
rural sociology and over time extension has become more and more associated with social
psychology and communication. Consequently, extension theory helps us to comprehensively
understand the contextual factors of the innovation process and provides valuable insights into
to the factors that influence adoption and decision-making amongst smallholder farmers.
Traditionally, it was believed that all farmers would eventually see the benefits of the new
technologies and for this reason adopt them (Irungu et al. 2015). However, more recently,
theories suggest that adoption is more complex. Samaradiwakara and Gunawardena (2014)
reviewed and analysed the most accepted theories/models being used historically and currently
for studying technology adoption decisions amongst smallholder farmers.  These
theories/models include:

» Cognitive Dissonance Theory (Festinger 1957)

» Diffusion of Innovation Theory (Rogers 1962)

» Task Technology Fit Model (Strong et al. 1973)

> Expectation Disconfirmation Theory or Expectation Confirmation Theory (Oliver
1980)
Theory of Planned Behaviour (Ajzen 1985)

Social Cognitive Theory (Bandura 1986)

Y YV Vv

Technology Acceptance Model (Davis 1989)

A\

Model of PC Utilization (Thompson et al. 1991)
» Decomposed Theory of Planned Behaviour (Taylor and Todd 1995)
» The Unified Theory of Acceptance and Use of Technology (Venkatesh, Davis and
Davis 2003).
For the purpose of this research study only five theories are discussed here (highlighted in bold

above) in order to give a general overview.
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The foremost rationale for chosen these five theories as the focus of the study was mainly
because they could embrace elements from anywhere and are more relevant and important to
this research study and also provides the underlying principles for conducting the study to
investigate the research questions. It also provides the background that supports the

investigation and offer justification for the study.

2.2.2 Diffusion of Innovation Theory

According to Rogers (1962) and Rogers (2003), diffusion is the process by which an innovation
or new idea spreads through certain communicated channels over time among smallholder
farmers or members of a social system. The diffusion of new ideas alters the structure and
function of a social system, ensuing the consequences that lead to social change (Rogers 2003,
Rogers 2004). Roger’s "Diffusion of Innovation Theory" has played a central role in extension
theory and practice (Roling 1988). Diffusion of Innovation Theory deals with innovation-
development stages (Haider and Kreps 2004, Sundstrom 2016). The diffusion research
provided feedback to agricultural researchers about the fate of their recommendations. The
theory also provides a basis for creating coherent body of generalisations, without which, the

huge body of completed research might be "a mile wide and an inch deep" (Rogers 1995).

According to Rogers (1995) diffusion is not a single, all-inclusive theory. Rather, it is several
theoretical perspectives that relates to the general concept of diffusion; it is a meta-theory
(‘Yates 2001). Researchers identified four factors that influence adoption of an innovation
(Rogers 1995, Yates 2001, Botha and Atkins 2005, Nutley et al. 2012), including:

. The innovation itself: Understanding the nature of innovation and its ultimate goal to
the well-being of smallholder farmers and rural community could help to predict the likelihood
of adoption of such innovation. In addition, the rate at which innovation is adopted by

smallholder farmers broadly depends on the innovation itself, its traits, the personal
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characteristics of the rural farmers, and the local environment in which the
technology/innovation transfer process takes place (Palis et al. 2010). However, without an
excellent understanding of how an innovation and the potential users (smallholder farmers)
interact in their own local setting before and during an innovation process, any attempt by
extension workers to transfer an innovation may not succeed. This is a top down approach of
innovation diffusion theory and the target users may not adopt the innovation (Rogers 2003).
Consequently, effective participation of the rural farmers in the development process of an
innovation cannot be overemphasized. Similarly, the fundamental goal of agricultural
technology/innovation diffusion among rural community is to improve the welfare of the
households, and this is done by validating and promoting the use of agricultural innovation that
could possibly enhance crop productivity and farmer's income (Palis et al. 2010).

. The communication channels: utilized to spread information about the innovation:
The use of accurate and appropriate channel of communication helps in facilitating and
influence the rate of adoption of innovation among rural communities. Therefore, in the opinion
of Olajide and Oresanya (2017), the right communication channels have the inherent potential
in disseminating timely and up to date information to smallholder farmers. Literature revealed
that there are various communication channels employed by researchers and extension workers
ranging from mass media, traditional media, print media, on-farm researcher-led
demonstrations, farmer-to-farmers information sharing system, community leaders,
community broadcasting, modern ICT, interpersonal and small group communication (Ajani
and Agwu 2012, Nyambo and Ligate 2013, Ilahiane 2013, Mwombe et al. 2014, Kiptot and
Franzel 2015, Mingxiang et al. 2016). However, Mwombe et al. (2014) argued that the use of
modern ICT, particularly mobile technology text messaging was found to be very effective and
influence the rapid spread of agricultural innovation and subsequent adoption among

smallholder banana farmers in Kenya. On the other hand, Kiptot and Franzel (2015) opined
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that farmer-to-farmers extension is playing a complementary role to formal extension services
in facilitating the spread of agricultural technologies and improving farmers' capacities.

. Time: Diffusion is a process by which innovation is communicated through channels
over time among members of a social system (Rogers 2003). The time taken to propagate the
information of innovation may influence the adoption of such innovation among smallholder
farmers. Furthermore, the more complex an innovation is, the more likely the farmers have to
change their attitude and belief to receive timely information before adopting the innovation.
On the contrary, the easier an innovation is for farmers to experiment, the more likely the
innovation will be adopted (Palis et al. 2010, Saravanan 2013). Smallholder farmers may be
classified into categories based upon the time of adoption of innovation as innovator, early
adopters, early and late majority and late adopter or laggards (Rogers 1995).

. The nature of the society to whom it is introduced or the social system: The local
setting of the smallholders to which the innovation is communicated may influence
significantly the adoption of innovation. Success of innovation diffusion is subjected to a wide
range of factors; the nature of the society, social norms, beliefs, attitude and knowledge of the
target users (Palis et al. 2010). Therefore the nature of the society of the farmers may influence

their decision to adopt an innovation.

However, Agarwal (2000) argues that “the potential users make decisions to adopt or reject an
innovation based on beliefs that they form about the innovation or technology”. On the other
hand, Lee et al. (2011) identified five characteristics of innovations theory; the relative
advantage, compatibility, complexity, trialability and observability. In the same light, Rogers
(1995) illustrates that there are four main theories that concord with the diffusion of
innovations. These include; the innovation-decision process theory, the individual
innovativeness theory, the rate of adoption theory and the theory of perceived attributes.

However, Rogers failed to reveal how knowledge has been acquired. The significant limitation
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of the theory is that it does not consider the possibility that people will reject an innovation
even if they fully comprehend the idea behind the new technology (Waterman 2004).
Similarly, inadequate consideration is given to the innovation characteristics and how these

change over time (Botha and Atkins 2005).

2.2.3 Theory of Planned Behaviour

The Theory of Planned Behaviour (TPB) is one unique case of multi-equation theory that
attempts to describe people's cognition. The theory was first postulated by Ajzen (1985); the
theory explains why a person behaves in a certain way, takes into consideration available
information and considers the resultant effect of their actions (Figure 2.1). In addition, the
theory proposes that "a person's intention to perform (or not to perform) a behaviour is the
most important immediate determinant of that action. Basically, the theory predicts a person's
intention™ (ibid. 2005). Furthermore, it recognizes and integrates other determinants of
behaviour in the conceptual model to account for attitudes, social influence and perceptions
over control. The motivating factors are: attitude towards the behaviour, subjective norm and
perceived behavioural control. Altogether, they impact on the behaviour of an individual,
which depends on the situation under consideration (ibid. 2005). The theory also provides a
standard framework to explain the relationship between decision variables. There are three key
concepts that determine the intention of an individual, these include: their attitude towards the
particular behaviour, their subjective norms and their perceived behavioural control (Ajzen
2005, De Canniére et al. 2009). The Theory of Planned Behaviour has strength in describing
and predicting technology adoption behaviour of farmers, yet it clearly disregards the
eccentricity behaviour as well as the complexities of interconnection between farmers, workers,

families and third parties (Ukohal et al. 2011 — see later).
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Figure 2.1: Theory of Planned Behaviour (Ajzen 2005)

2.2.4 Social Cognitive Theory

The Social Cognitive Theory was postulated by Bandura (1986) and the theory suggests that
environmental conditions, demographic characteristics (in the form of cognitive and affective
factors etc), and behaviour are determined communally. Furthermore, studies have shown that
variables such as gender, age and experience play an important role in the explanation of
technology acceptance and adoption amongst rural communities (Venkatesh and Davis 2000,
Colley and Comber 2003, Samaradiwakara and Gunawardena 2014). An individual’s cognitive
competences influence the behaviour of technology acceptance and adoption and a productive
interplay with the technology (Compeau and Higgins 1995, Long 2005). The Social Cognitive
Theory gives importance to the concept of self-efficacy; where self-efficacy is defined as the
perception of one's capability to utilize a technology to achieving a distinct task (Compeau and

Higgins 1995).

Social Cognitive Theory has been criticized for its inadequate to account for age-related
development differences, inadequate specificity of cognitive process, failure to clearly explain

differences between behavioural competency and performance, and implications that social

30



conformity is a developmentally achievement (Carillo 2015). The theory was also criticized
for giving too much focus on the situation and very little explanation around a person's inner
traits and does explain a substantive amount of variance in health behaviour (Bandura 2001).
Critics also emphasized that the theory focuses on one or two constructs such as self-efficacy
while ignoring the others, and is not a fully systematized, unified theory and is also slackly

organized (Nabavi 2012, Carillo 2015).

2.2.5 The Unified Theory of Acceptance and Use of Technology

Based on eight other theories and models, another important theoretical model called the
Unified Theory of Acceptance and Use of Technology (UTAUT) was proposed by Venkatesh
et al. (2003). This has four central determinants of intentions to use information on technology;
these are (1) performance expectancy, (2) effort expectancy, (3) social influence, and (4)
facilitating conditions. All of these are influential and have been theorized in formulating the
UTAUT with the core aim of determining user acceptance and usage behaviour on technology
(Figure 2.2). These four constructs are defined as follows:

e Performance expectancy: the degree to which the user expects that acceptance and
usage of the system will help him attain higher yields in agricultural produce
(Venkatesh, Davis and Davis 2003). Interestingly, this new construct has five source
constructs from the other theories (Technology Accepted Model and Social Cognitive
Theory) and models: perceived usefulness, extrinsic motivation (theory/model),
relative advantage (theory/model) and outcome expectations (theory/model)
(Venkatesh et al. 2003, Long 2010).

o [Effort expectancy: the degree of ease connected with the acceptance and usage of the
system.

e Social influence: the extent to which an individual perceives that important others

believe that he or she should use the new system (Venkatesh et al. 2003).
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e Facilitating conditions: the age and experience of an individual influences the usage
of a system. Basically, the moderators of this model are gender, age, voluntariness and

experience (Samaradiwakara and Gunawardena 2014).

The UTAUT also provides a refined view of how the determinants of intention and behaviour
change over time, however most of the relationships in the model are moderated (Venkatesh et

al. 2003, Kriponant 2007).
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Figure 2.2: The Unified Theory of Acceptance and Use of Technology model
(Venkatesh et al. 2003)

2.2.6 Technology Acceptance Model

The Technology Acceptance Model (TAM) was proposed by Davis (1989) as the first model
to identify psychological factors affecting technology acceptance amongst farmers and it was
developed from the Theory of Reasoned Action postulated by Fishbein and Ajzen (1980). The
model is an information system theory in which the users (smallholder farmers) come to adopt

and put into practice a technology. The TAM argues that when smallholder farmers are

32



presented with a new technology, a number of motivating factors influence their decisions
about how and when they will implement and use the technology, primarily:
e Perceived Usefulness (PU): refers to the degree to which a person believes that using
a particular system would result in enhanced job performance and output efficiency
(Lederer et al. 1998).
e Perceived Ease of Use: the degree to which a person feels that the technology will need
little or no effort determines Perceived Ease of Use (PEU).
Both perceived use and perceived ease of use influence the farmers' attitude towards new
technology, which affect the intention to adopt the technology (Venkatesh and Davis 2000, Liu
and Ma 2006). The Technology Acceptance Model also suggests that users could choose to
adopt a specific improved technology based on individual cost-benefits thoughtfulness
(Compeau et al. 1999). This signifies that individuals are more likely to adopt or accept

technology if there is added value to a process (Figure 2.3).
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Figure 2.3: Technology Acceptance Model
Source: Davis (1989)

The underlying correlation between two key constructs and users' attitudes, intention and actual
technology usage behaviour, were specified using the theoretical underpinning of the previous
version of the Theory of Reasoned Action (Davis 1989). In addition, perceived usefulness is

likewise seen as being impacted by perceived ease of use (Davis 1989, Venkatesh and Morris
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2000). The TAM has been widely studied by many researchers for various technology adoption
situations and has perhaps become the most influential theory; It has also been upgraded to the
TAM2 and TAM3 (Venkatesh and Davis 2000, Venkatesh and Morris 2000, Plouffe et al.
2001, Mathieson et al. 2001). According to Venkatesh and Davis (2000) the main contribution
of TAM2 was that it incorporates additional theoretical constructs spanning social influence
processes (such as subjective norms, voluntariness and image) and cognitive instrumental
processes (such as job relevance, output quality, result demonstrability and perceived ease of
use). The TAM3 has also been proposed in the context of e-commerce (Wixom and Todd
2005, Venkatesh and Bala 2008). Basically, TAM3 focuses on the determinants that influence
Perceived Usefulness and Perceived Ease of Use of an innovation/new technology.
According to Trakulmaykee et al. (2015), the model can be analysed as follow:

e TAM 1: is the original model which has two factors (Perceived Usefulness and
Perceived Ease of Use) to influence users' intention to use new innovation.

e TAM 2: has three factors (Perceived Usefulness, Perceived Ease of Use and Perceived
Control P). As mentioned previously, the model has three generic perceptions which
are two original perceptions from TAM and PCP.

e TAM 3: has five factors (Perceived Usefulness, Perceived Ease of Use, PCP, PCP and
PAQ), two factors are original factors in TAM and the other three factors are extended

factors.

2.2.7 Justification for the Technology Acceptance Model

The adoption theories/models discussed above individually have both user acceptance with
some overlapping constructs (Dillion and Morris 1996). This section presents a critique of the
main model used for this research study - TAM. The Technology Acceptance Model was
developed by Davis in 1989, the theory attaches high importance to understanding the different

sets of new technology acceptance and adoption determinants. However, the theory has been
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widely criticised despite its frequent use amongst researchers, for its questionable heuristic
value (approach to problem solving, learning, or discovery that employs a practical method not
guaranteed to be optimal or perfect, but sufficient for the immediate goals), limited explanatory
value and lack of any practical value (Chutter 2009). Also, TAM is considered to be limited in
providing significant information about the users’ acceptance of a particular technology and its
inability to consider other factors such as time or lack of funds that could hinder an individual
from utilizing information and adopting a new innovation (Mathieson et al. 2001, Koufaris

2002).

Benbasat and Barkin (2007) opined that "TAM has diverted its attention away from significant
research issues and has created an illusion of progress in knowledge accumulation”. The author
stated further that the independent efforts by many researchers to expand TAM in order to
adapt it has led to a state of theoretical chaos and mystification. In the same vein, Lunceford
et al. (2009) argues that the framework of perceived usefulness and ease to use neglect other
important issues, such as cost and structural requisite that force users into adopting the new

technology.

Another limitation noted by Chuttur (2009) was that many researchers are uncertain about the
application and theoretical precision of the model; as a result, it is persuasive to conclude that
research on the Technology Acceptance Model (TAM) may have attained a saturation stage.
This suggests future research may focus on developing new models that that would take
advantage of the strong points of TAM. Bogozzi (2007) acknowledged specific noticeable
limitation of the TAM and emphasised that the model is inadequate in explaining technology
adoption by ignoring the societal influence that dictates technology adoption. He stated further
that aside from individual perspective that influence adoption of technology, other factors such

as user's community, exposure, environment and economic status of the target population can
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collectively influence the adoption and use of technology. However, Benbasat and Barkin
(2007) criticized the TAM for inadequate to accommodate and adapt to the regularly changing
Information Technology environment which has led to hypothetical disarray and chaos.

Generally, the TAM has been criticised and the limitations identified by many scholars initiated
the development of Unified Theory of Acceptance and Use of Information Technology

(UTAUT).

2.2.8 Rationale for the Adopting the TAM

The Technology Acceptance Model (TAM) has been cautiously selected as the main model for
this research study. The theory suggests that there are a number of factors that influence the
adoption and use of technology among smallholder farmers. As a result, the theoretical
grounding for this study is based on the application of TAM. The strength of the TAM in
predicting technology acceptance has been claimed to rest on reliable psychological data
(Davis 1989). The TAM is gaining recognition among researchers for its capability to
understand the relationship between human and technology through the two most important
individual beliefs; Perceived Ease of Use (PEU) and Perceived Usefulness (PU) (David 1989,
Durodolu 2016). The foremost rationale for adopting the TAM was to apply the theory to
guide the study thereby presenting a theoretical foundation for ascertaining the impact of
external variables (cultural affinity, social influence, experience, educational level) on internal
beliefs, attitude, personal characteristics and intention of the farmers. The Technology
Acceptance Model is one of the mostly widely used and validated models for investigating the
adoption of improved technologies among smallholders. This tool, developed by Davis is
extremely relevant to this study as it explores the adoption of Good Agricultural Practices
(GAP) and mobile technology among smallholder's farmers. The TAM has been widely used
by researchers in the Information System (IS) to study the adoption of various technologies

among rural communities, and TAM has arguably become the most influential theory in the
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information system theory (Venkatesh and Bala 2008). However, there are a number of
critiques to be addressed. In order to address the criticism noted earlier, Venkatesh and Davis
(2000) improved the TAM to Extended Technology Acceptance Model (TAM2), which
adequately make available a detailed explanation of the key factors underlying judgments of
perceived usefulness. The authors incorporated additional theoretical constructs into TAM2
including social influence processes (subjective norm, image, voluntaries and experience) and
cognitive instrumental processes (job relevance, output and result demonstrability), which were
not available in the original TAM (Venkatesh and Davis 2000). However, the social influences
were integrated in TAM2 such as subjective norm and image to influence an individual's

perceptions of usefulness in order to overcome the limitations of the original TAM.

The current study would strategically overcome these limitations by using participatory
approach in which smallholders farmers actively involved in the GAP technologies
development and implementation and perceive themselves as part of the project. This was
found to be significant with the perceived usefulness and attitude in the original TAM.
Similarly, TAM2 incorporated diverse variables in order to enhance the explanatory power of
the original TAM, while Unified Theory of Acceptance and Use of Technology model was

developed to address the limitations of TAM2 (Venkatesh et al. 2003).

2.3 Education and Early Extension History

This section presents the review of general concept of extension evolution, history and role of
extension services in the development process. Agricultural extension in developed countries;
using the experience from the United Kingdom and United States are considered as early
innovations of extension. In addition, the colonial influence of the UK on Nigeria and the
influence of USAID will logically impact extension models in country. The section addresses

the evolution of extension in relation to theories and models previously discussed. It also
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introduces the key actors in the process of extension i.e. academia, government, NGO and the

private sector.

2.3.1 Evolution of Agricultural Extension

The genesis of agricultural education could be traced to the era when a movement of early
researchers started to relate education to the needs and desires of human beings and the
application of science to practical issues. Hence, this became apparent in the establishment of
schools which gives prominence to teaching and application of science to agriculture, founding
of agricultural societies and publication of agricultural literature in the 17" and 18" century
(Ayansina 2011). The first agricultural society was founded in the United Kingdom in 1826
by Lord Henry Brougham, named the Society for the diffusion of useful knowledge, aimed to
provide information to all classes of society. In 1843, Rothamsted Agricultural Research
Station was established, and in 1845, Royal Agricultural College was founded (Jones and
Garforth 1998). Coincidentally, between 1845 and 1851 the Irish potato crop was destroyed
by blight, a fungal disease, and extension services were used to assist farmers during outbreaks

across Europe.

The term "extension" originated in England in 1867 when a system of university extension was
taken up by the Universities of Cambridge, London and Oxford and subsequently by other
educational institution in England and other countries. The actual use of the term "University
extension™ was first used in 1873 by Cambridge University to describe this particular
innovation. The core objective of university extension was to take the educational advantages

of the University to common people.

2.3.2 Evolution of Extension in the Developed World: UK and US

Following on from Cambridge, in 1876, the University of London adopted extension and

established the London Society for the Extension of University Teaching. The work grow in
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fits and starts, but quite rapidly overall; hence, by 1902, the two ancient Universities of Oxford
and Cambridge had established well over 900 extension centres across the United Kingdom
(Jones 2008). As described previously, theories and models are tightly linked to the evolution
of agricultural extension which gives accelerated success to the extension system and

approaches.

Historically and prior to 1946, extension services were well-known in the United Kingdom as
advisory services implemented free-of-charge by the agricultural scientists who were engaged
by the constituent county councils with technical and scientific support from agricultural
academic institutions (Garforth 2004). In October 1946, under the Agricultural Act 1944, the
government's National Agricultural Advisory Service (NAAS) was inaugurated and mandated
to make available free technical and scientific advice to farmers in Great Britain, in order to
promote agriculture and enhance farm productivity through the adoption of improved
technologies and innovations. This initiative was the consequence of government concern that
farmers in the country were not really producing abundant food, sufficient to meet the demand
of the populace (Garforth 2004; Naswem et al. 2008). In response to this, the Ministry of
Agriculture provided grants for agricultural academic institutions to make available free
advice, and this was given not only to farmers on their farms but also on the University

campuses (Dancey 1993).

Counties were grouped into regions with the regional offices sited near the Universities and the
regional Director controlling and managing both staff and facilities in his district (Dancey
1993; Bamber 2009). Some academic institutions, like the University of Reading, were
encouraged to set up Agricultural Extension Centres to assist in training people so that they
could apply what was learned in the classroom in a practical manner (Needham 1998). The
main objective of the NAAS was to educate farmers with skills on good farming/agricultural

practices and new technologies in order to ensure maximum productivity. The NAAS was

39



highly instrumental in encouraging efficiency within the agricultural sector in England, perhaps
because of its complete reliance on well-trained agricultural scientists that had practical
experience of farming and were thus able to command respect from farmers (Jones 1994; Hall
and Pretty 2008). The available evidence seems to suggest the linkage between the evolution

of extension and the behavioural theories and models discussed previously.

2.3.3 UK Models: Development and Advisory Service (ADAS)

Following on from the historical approached discussed earlier, extension delivery in the United
Kingdom has constantly gained respect from experts and professionals across the globe
(Garforth 2004). Historically, there are two models of extension in Britain namely; the
Scotland extension model and the England and Wales extension theory (Ingram 1992). The
two models are related to the extension theories. The Scotland extension model is categorized
largely by the use of Agricultural Colleges and a central research institute, the personnel of
which engages in research, teaching and offering extension services. Meanwhile, the England
and Wales extension model is perhaps recognized as the biggest of the extension and advisory
services in the United Kingdom; characterized by unique attributes that make a different which
has made commercialization of extension services work in the United Kingdom (Naswem et

al. 2008).

The Agricultural Development and Advisory Service (ADAS) (originally known as the
National Agricultural Advisory Service) was established in 1946 as part of MAFF. When
extension became more technical and management orientated — many extension officers who
were stronger in farmer group organisation and socio-economic development jumped ship to
International development (ODA - DfID). Here they had more freedom (and less top down
control) and hence developed the now successful livelihoods and participatory development
models (DfiD 2015). This is worth including as it informs international development and donor

support of development. ADAS was fully privatized in 1997 and broken up through tendering
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from the National Agricultural Advisory Service from England and Wales (Shao and Bruening
2002; Garforth 2004). The process of progressive commercialization of ADAS actually began
in 1986 when it was partly privatized to about 50% cost recovery, following several years of
providing free technical and scientific counsel to farmers (Needham 1998; Rivera and Alex
2004). The core mission of ADAS as described on its website is to be “the leading independent
provider of consultancy and research to the land-based industries, working across the United

Kingdom and worldwide” (ADAS 2015).

The successful transition of ADAS from government agency supplying free services to a
commercial company was as a result of two significant factors which actually began in 1986

(Garforth 2004).

First, was the rapid development and performance in the agricultural sector in the 1980s
particularly in terms of food surpluses, which was largely due to improved technology in the
UK post-World War 2, leading UK farmers to record increasingly high levels of production.
UK farmers were producing an impressive excess and the cost of extension services was ever-
increasing. Indeed, there was over-production and food mountains to the extent that the
government had to think of how to deal with the situation, and concluded that profitable farmers
were benefitting more from extension than the nation, and so it seemed right that they paid for
the extension services rather than the taxpayer (Garforth 2004). ADAS began charging for the
majority of its advisory services, invariably it was partly commercialized, moving from
providing free advisory services to cost recovery, and in 1997 the organization became a fully
commercial consultancy with very strong technical expertise and contacts with a very high
proportion of farmers in England and Wales (Garforth 2004). This new development moved
agricultural extension services to a clientele-supported basis (Ingram 1992; Shao and Bruening

2002).
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The second reason for the successful transition of ADAS was that the government policy at
that time was committed to reducing the scale of government activities. This transformation
was more political because several public utilities like telecommunications, water, gas and
electricity were privatized during this era (Garforth 2004). The government decided that it
would only make available goods and services which private companies were not willing to
provide, and other services that are within government parastatals should be contracted out to
the private sectors. Furthermore, in 1992 the Common Agricultural Policy (CAP) continued
to fund the provision of programs related to the public sector such as support for agricultural
prices; market protection; animal welfare; environmental protection and Conservation

(Garforth 2004).

However, a chorus of concerns has arisen over the ability of private extension services to meet
the needs of all farmers. Critics claim that privatisation of extension system may be at the
detriment of some resource-poor farmers. According to Chapman and Tripp (2003) the
concerns include the skills and incentives available for the extension providers, the capacities
of the farmers to take advantage of a privatised system and contract for the services, and the
ability of governments to manage the transition, the fact that some types of services are much
more amenable to private provision than others, and no single model is adequate to describe
private extension, and the empirical evidence illustrates a range of experience regarding the
adequacy of private providers. Indeed, private extension will be more concerned with serving
the information needs of only resource-rich farmers because of the primary interest in

generating profits (Rivera and Alex 2004).

2.3.4 Extension Work in the United States

In 1890, US launched extension education services and Land Grant Universities. Shortly
afterward, the American Society for Extension and University Teaching was established. In

the same year, the Universities of Chicago and Wisconsin commenced organizing University
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extension programmes. It is interesting to note that, the underlying theories and models that
were previously discussed were correlated to the evolution of the French National Agricultural
Extension service was set up in 1890. The US Land Grant Universities are principally funded
by the Federal, State and Local governments (Hillman 1989), and they were modelled on the
England and French National Agricultural Extension services to develop the system. From
1890, the Hatch Act funded agricultural experiment stations and various categories of
agricultural and veterinary research in conjunction with Land Grant Universities in each state.
The Hatch Act became law which authorized the Land Grant Universities to carry out research
in scientific agriculture. Additionally, Congress passed the Smith-Lever Act in 1914, which
established Cooperative extension services in virtually every county of each state to be operated
by the universities (Garforth 2004). The rapid increase in agricultural productivity resulted
from the diffusion of innovations theory to American farmers. The rural sociologists (Ryan
and Gross 1943) helped to show extension workers how to communicate new technological

ideas to famers, hence how to speed up the diffusion process.

The legislation gave Cooperative extension services the mandate to focus on, among other
things, extensive education and dissemination of knowledge and skills to improve farmers' and
the general publics' awareness of new technologies and innovations in agriculture (Caparoon
and Jorgenson 1947). The main purpose of the Smith Act was to assist in disseminating
knowledge among the people of the US, providing useful and practical information on subjects
relating to agriculture and home economics, in addition to encouraging the application of the
same (Caparoon and Jorgenson 1947). These can be closely linked to the underlying

assumptions of the behavioural theories and models of extension.

The Smith-Lever Act was modified in order to acknowledge the fundamental role of extension
services in research and the following phrase was incorporated: ‘development of practical
applications of research knowledge’ recognizing a developing role of extension in research

43



(Hillman 1989). The Cooperative extension service became the avenue for new agricultural
knowledge which was made available through research and experimentation demonstrated
among the rural youth and farming communities. The core mission of extension services is to
help farmers with the most up-to-date and accurate information so that they may be practically
useful to themselves and farm families. This goal was accomplished through demonstration,
showing, and practices (Shao and Bruening 2002). The number of extension specialists linked
with agricultural colleges increased significantly in all states. Specialists were available in
virtually every sphere of agricultural extension and they participated effectively and efficiently
in various meetings, assisted by county agents in various special problems (Bicakci and Brint
2005). The specialist facilitated the training of the county agent and spent quality time with
them assisting in planning projects, as well as contributing to the preparation of publication
and extension bulletins (Caparoon and Jorgenson 1947). Generally speaking, agricultural
research and educational activities have been well coordinated by the Land Grant universities

perhaps because of its exceptional institutional structure (Hillman 1989).

Following on from the historical approach and models discussed earlier, the Land Grant Model
was criticised at the time the grants were established on the grounds of the separation of races
in America. For example, in the South, blacks were not allowed to attend the original land
grant institutions. According to (Vining 2014) there was a provision for separate but equal
facilities, but only Mississippi and Kentucky set up any such institution. This situation was
rectified when the second Morrill Act in 1890 was passed and expanded the system of grants
to include black institution (Vining 2014). In recent decades, critics claim that land-grant
institutions have turned their back on solving the practical challenges faced by the residents of
their state and sacrificing cultivating citizenship to the task of training the future workforce in
favour of international development and research (Colasanti et al. 2009). In addition,
university funding models tend to create pressure on academics to chase research grants that
are not necessarily local or state based.
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2.3.5 Summary of Extension services in UK and US

The concept of extension theories and services was to bridge the gap between farmers and the
sources of information through extension professionals. Semana (1998) asserted that this
involved both teaching and learning. In the US, an extension agent is a university employee
who develop and deliver educational programs to assist people which may not necessarily be
just farmers in relation to economic in community development, building knowledge and skills
and leadership, but also in addressing family issues and agriculture and the wider environment.
Most of extension agents work for cooperative services programmes at land-grant universities
(Jones and Garforth 1997); however, extension experts are subject matter professionals usually
employed as scientists and university professors in various departments in the land-grant
university system and as such may not be proficient in the wider socio-economic issues they

may confront.

In England, the Government initially arranged for "practical instructors™ at the county level to
travel to rural areas and teach small groups of farmers in improved husbandry practices. This
was backed up by state run Experimental Husbandry Farms for research, extension and farmer
demonstrations. However, ever since privatization of extension in 1997 in England. Private
sectors provide on-the-ground advice and support their contracted farmers but are often not
engaged in cutting-edge research. They work in the field with farmers, agreeing contracts,
supplying seed and offering advice on propagation and good agricultural practices as well as
advice on markets and market access. In addition, farmers explore diverse means to access
agricultural information relevant to their needs via internet, workshops and

conferences/seminars.

2.4 Evolution of Agricultural Extension in Africa

The section presents the evolution of agricultural extension in Africa in relation to the
underlying extension theories and models previously discussed. The linkage reiterates the
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challenges facing agricultural extension in Africa. It also introduced the key actors in the

process of extension i.e. academia, government, NGO and private sector.

Africa is the only continent in the world where agricultural productivity is largely stagnant
whilst populations grow rapidly, resulting in food insecurity and malnutrition among the
populace (Veeman 2004; Madhusudan 2005; FAO 2015). Agricultural production has been
limited by various constraints, which include lack of adequate research in science and
technology; lack of dissemination of research; ineffective utilization of soil resources; low
commodity prices and unstable markets for agricultural products; and storage and marketing
issues (Okuneye et al. 2003; Sanginga et al. 2003; Awoyinka 2009; Saingbe 2010; Awerije

2014).

All these constraints are frequently emphasized by the lack of capital which is fundamental for
agricultural development (Kennedy 2005). According to Simpson and Owen (2002) there are

six key challenges facing agricultural extension in Africa:

1. Relevance and responsiveness of research to local concerns.

N

Systems learning and the generation of new knowledge.

3. Information flow and farmer-to-farmer communication.

4. Institutionalization and Local Organizational Development.
5. Changes in relationships.

6. The integration of the Farmer Field School into the existing program.

Experience from other parts of the world, particularly in the developing countries of Asia and
Latin America, shows that agriculture has been rapidly transformed in recent years into a
progressive commercial industry and treated as a full business (Thirtle and Piesse 2003).
Investment in the agricultural sector with adequate agricultural information technology has

enabled farmers to intensify production and lead to sustainable development which enhances
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their standard of living as well as contributing significantly to national and rural prosperity
within environmental constraints (Ali 2011). This could also happen in Africa if smallholder
farmers could be assisted with the necessary resources to intensify their farming activities
through increased use/effectiveness of agricultural extension services delivery and information
technology. However, agricultural extension is needed in order to help smallholder farmers
increase their agricultural productivity and attain sustainable development. There is a general
consensus that extension services, if successfully applied, should result in outcomes which
include observable changes in attitudes and adoption of Good Agricultural Practice
technologies and improve the quality of lives of farming households (Yegbemey et al. 2014).
Similarly, it has been recognised that effective agricultural extension services could accelerate
development in the presence of other important factors such as markets, agricultural improved
technology, availability of supplies, production incentives (quality seeds, fertilizers and

herbicides) and transport.

Over the years, a number of extension models have been adopted in developing countries to
enhance the effectiveness of agricultural extension services and service delivery. According
to Anandajayasekeram et al. (2008) a model may be defined as a schematic description of a
system, or phenomenon that accounts for its known or inferred properties and may be utilized
for the further study of its characteristics. Table 2.1 shows an illustrative review of various
extension approaches around the world including government driven; private or supply driven;
with several extension systems in Sub-Saharan Africa. This emphasises the broad range of
extension models that have been implemented in the past or are currently used, ranging from

top-down to participatory approaches.
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Training and Visit
(T&V)

Conventional

University

Technical innovation

Integrated agricultural

Table 2.1: Typologies of Extension by Various Scholars

Training and Visit
(T&V)

Commodity

Educational institute
approach

Cost-sharing

Training and Visit
(T&V)

Commodity

Farmer field schools
(FFS)

NGO

Private sector

development program

NGO

Farming system Farming systems
research-extension

research and

extension (FSR/E)
Farmer information
dissemination system
Commodity Project approach Commodity

development

Integrated development
programs

Community
development

Source: Adapted from Davis 2008

Currently, there are six basic extension approaches/models in diverse stages of development
and implementation in developing countries (Eicher 2007). These models have been structured
in a more analytical way around key themes; top down; participatory; demand-led; group
versus individual targeting; private sector and free/paid extension services. It is, however,
important to note that there is no superlative extension model for a particular country, as several
countries are trying to identify the best extension model and as yet, there is no best practice

(Davis 2008). The reality is that pluralism of models has been employed in various forms in
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most countries in Sub-Sahara Africa (Birner et al. 2006; Davis 2006; Birner and Anderson

2007; Baig and Aldosari 2013). Smallholder farmers in Sub-Saharan Africa now enjoy a

mixture of extension delivery assistance from the public, NGOs and private firms (e.g. seeds

and fertilizers dealers). However, the various extension models currently being developed or

implement in Sub-Saharan Africa are summarised (Table 2.2) and can be divided into two main

types:

e Top down approaches i.e. from international institutions or national governments.

e Participatory approaches that engage farmers.

Table 2.2: Top-down and Participatory Approaches

Top-down Approach

Participatory Approach

National Public Extension Model

Training and Visit (T&V) Extension
Model

Private Sector Model

Fee-For-Service Extension Models

Non-Governmental ~ Organisation  Extension
Model
Farmer Field School Model

Commodity Extension and Research Model
Agricultural Technology Management Agency
(ATMA)

National  Agricultural ~ Advisory  Services
(NAADS), Uganda

Participatory  Demonstration and  Training
Extension System (PADETES), Ethiopia
National Agriculture and Livestock Extension
Programme (NALEP), Kenya

Source: Author's own

2.5 Top-down Extension Approach

Top-down extension approach is a system whereby agricultural information from the

Universities or ministry of agriculture is disseminated to farmers through extension agents and

is directly related to the diffusion of innovation theory. This extension structure is known as

Transfer of Technology (TOT) through extension workers who are also passive recipients of

technology from the researchers to farmers. Top-down methods characterized the United
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States extension model, which was also instituted by many colonial governments in Africa
(Anandajayasekeram et al. 2008). In Africa, the system helps promoting agricultural messages
that have been designed and developed by research scientists, with limited input by the ultimate
users (farmers) of the technologies. Technologies are spread vertically in the top-down

approach (Anandajayasekeram et al. 2008).

In most cases, farmers are often persuaded through incentives or forced by authoritarian
extension workers to adopt new agricultural technologies. Transfer of Technology models are
robustly linked to the Diffusion of Innovations theory postulated by Rogers. This Diffusion of
Innovations theory says that technologies are communicated over time among the members of
a social system, and adopted according to various characteristics of both the technology and
the ultimate end users (farmers) (Rogers 2003, Anandajayasekeram et al. 2008). The Roger's
Diffusion of Innovations model was focused on a very linear process of technology
development. However, Roger's model has been criticized for employing linear technology
transfer and for other inadequacies, such as the pro-innovation bias, blame of smallholder
farmers for non-adoption and incorrect implementation of technologies, lack of recognition of
farmers’ vast indigenous knowledge and innovation, and too much emphasises on change
agents (extension workers) instead of the wusers (farmers) of the technologies
(Anandajayasekeram et al. 2008). Generally, the results of top-down approach to innovation

development and diffusion are:

e The adoption rates of technologies remain low on the whole. The technology was not
effective and the success in most cases not sustainable.

e The cultural, societal, organizational and power structure at the rural community level
are mistreated and neglected.

e Farmers’ experiences are not valued. Often, farmers are discouraged and feel inferior.

The following extension models are also distinctive examples of top-down approaches:
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2.5.1 The National Public Extension Model

This model was introduced by the US Land Grant system and works on three interconnected
processes; agricultural research, extension, and agricultural higher education. However, in
developing countries, agricultural extension services have been the exclusive domain of the
public sector and government responsibility, while in most developed countries, extension
services are mainly privatized (Swanson and Samy 2002) as agriculture becomes more
commercial. Public extension deals with a broadrange of policy issues, including:
responsiveness; relevance; cost-effectiveness and accountability (Swanson and Samy 2002).
The overall objective has constantly been to contribute to the increase of agricultural
production and productivity of the rural population (Shinn et al. 2009), utilizing mainly a top-
down approach, through the Transfer of Technology (TOT). As mentioned previously, this
model is strongly linked to the diffusion of innovation theory proposed by Rogers. This theory
is known for the linear technology transfer which tends to work better only in the developed
nations. Rogers himself moves away from linear technology process with the convergent
model in the latest version of his theory (Roger 1995, Rogers 2003, Anandajayasekeram et al.
2008). In this model, technologies are generated at research stations and diffused to extension
agents who in turn disseminate them to the farmers (Davis and Place 2003); in other word a

one way transfer of information.

The information flow from the Ministry of Agriculture is absolutely supply-driven and not
area-specific (Raabe 2008), meaning that in most cases the technical knowledge transferred
into the field is distorted, outdated and often wrong for the specific situation. Thus, farmers
see the quality of the information provided by the public extension staff as a major shortcoming
(NSSO 2005), where a top-down approach continues to hinder the full potential of the
extension service delivery system (Hall et al. 2000; Raabe 2008). Under the Ministry-based

extension model, smallholder farmers’ access to extension is also an issue, because of the low

51



level of outreach by public extension services. The public extension model often has little to
offer in terms of messages to a large section of the rural population. In fact, there is no specific
answer to farmers’ problems because it has not been a research concern to reach the farming

community (Eicher 2007).

As a result, public extension came under attack in the 1980s because of the cost of financing it
coupled with condemnations of insignificance, inefficiency, ineptness and lack of equity
(Rivera 2001). In addition, the current ratio of extension agents to farm families is extremely
low in most developing countries and this has been a continual threat to efforts in achieving
food sufficiency. In Nigeria, for example, the current ratio is 1 to 3000 farmers (Oladele 2015).
However, in Lagos state, Nigeria, Ogundele (2016) reported that the ratio is 1 extensionist:
10,000 farm families. These ratio are far higher than the ratio of 1:500 recommended by the
World Bank. Ideally, the ratio should be 1:200 farmers within a cluster so that they can make
a meaningful impact by effectively teaching and monitoring the farmers’ progress (Ogundele

2016).

Since the mid-1980s, agricultural extension has become a “pluralistic” method (Birner and
Anderson 2007); public extension leaders have recognized the interdependent economic and
social roles of NGO and private sector extension models in agricultural and rural development
projects. The new ideas include decentralization; cost-recovery; outsourcing and involvement
of other key stakeholders (Ferroni and Zhou 2012). According to Swanson and Samy (2002),
collaboration among the three key stakeholders to effectively work together in partnership for

the development of the agricultural sector and rural community (Figure 2.4).
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Figure 2.4: Conceptual framework depicting a Public, Private and NGO Partnership
Adapted from Swanson and Samy 2002

This model also describes the partnership between the key players in agricultural extension and
advisory services for sustainable agricultural development. The major responsibility of public
extension is typically human resource development, technology transfer and educational
programs in order to complement the social capital development of NGOs and the role of
private sector extension model (Swanson and Samy 2002; Figure 2.4). In developing countries,
there is a lot of collaboration between private sector, government, non-governmental

organization and international donors to address food security issues and sustainable

development.

Many Public extension models employed the Training and Visit (T&V) delivery system to
perform its activities. The T&V system has been adopted by more than 70 countries around the

globe (Umali and Schwartz 1994). The system employed a traditional approach in which
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research findings are transmitted to farmers through extension workers after training. The
predominant one-way paradigm of technology transfer which is insufficient for addressing
complex agricultural problems has been widely criticized (Chambers and Jiggin 1986; Roling
1988; Mattock and Steele 1994). According to World Bank (2010), public extension is
incapable of serving resource-poor farmers due to inadequate linkages between research and
extension; inadequate finance support; and poor human resource and facilities. In addition, the
system’s designer stressed the following characteristics: a single line of command, with several
tiers of management between the field and supervisor; in-house technical expertise, whereby
subject matter specialists are to provide training; exclusive dedication to information
dissemination; and, a seasonal workshop with research personnel among others (Anderson and
Feder 2003). The T&V model has proven to be financially unstable in many cases (Anderson

et al. 2006).

There are several criticisms against the public extension model due to its inefficiencies and
poor formulation and implementation of extension programmes (Ayansina 2011). In the same
vein, Richardson (2005) enumerated other problems of traditional extension model. These
include:
1. Failure to meet the needs of smallholder farmers.
2. Poor funding and extremely weak government commitment.
3. Inadequate human resource capital.
4. Lack of continuity of most of the government projects, which resulted in non-
sustainability of these projects (Benor et al. 1984).
5. Non-involvement of farmers in the planning and technology development. Indeed, the
services are supply driven rather than demand-driven. Farmer are not allowed to

participate in technology planning.
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Following the above review of the past extension models and current thinking in extension, the

extension models employed in some selected Sub-Sahara Africa are summarised (Table 2.3).

Table 2.3: Extension models in some selected Sub-Saharan Africa countries

Country Current Model (s)
Angola Rural Development and Extension Programme; FFS
Benin Participatory management approach; decentralized model; FFS

Burkina Faso

Cameroon

Ethiopia

Ghana

Kenya

Malawi

Mali
Mozambique
Nigeria
Rwanda
Senegal
Tanzania

Uganda

FFS

National Agricultural Extension and Research Program Support Project; FFS
Model based on SG-2000 approach: Participatory Demonstration and
Training Extension System; FFS

Unified Extension System (modified T&V); pluralistic with NGOs and
private companies part of the national extension system; decentralized; FFS
Pluralistic system including public, private, NGOs; FFS; stakeholder
approach (NALEP): sector-wide, focal area, demand-driven, group based
approach

Pluralistic, demand-driven, decentralized; “one village one product;” FFS
Modified T&V; both private and parastatals services for cotton; FFS; SG-2000
Government-led pluralistic extension; FFS

FFS; participatory; SG-2000

Participative, pluralistic, specialized, bottom-up approach; FFS

FFS; government-led demand-driven and pluralistic system; FFS

FFS; group-based approach; SG-2000; modified FSRE from Sokoine
University of Agriculture’s Centre for Sustainable Rural Development;
private extension; decentralized Participatory District Extension;

pluralism

Pluralistic; National Agricultural Advisory Services (NAADS) is
demand-driven, client-oriented, and farmer-led; SG-2000; FFS

Participatory Extension Approach; FFS

Source: Adapted from Davis 2008
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2.5.2 The Training and Visit (T&V) Extension Model

The Training and Visit extension (T&V) system in agriculture extension was conceived for
building a group of professional extension personnel that is capable of guiding farmers in
agricultural production and raising their productivity and income through appropriate, effective
and efficient planning. The principle of the model was to create a professional agricultural
extension service which has the perspective of supporting farmers to increase production and
incomes and also deliver proper advice, assistance and support to the farmers for agricultural
productivity and rural development (Naamwintome and Millar 2013). The T&V model of
extension was promoted by the World Bank in the 1970s as a national public extension system
(Umali and Schwartz 1994). The T&V model was implemented through field demonstrations,
farm visits, group and individual meetings. The T&V model expended about three billion
dollars of donor assistance over the 1975 to 1995 period (Anderson et al. 2006; Eicher 2007,

Anandajayasekeram et al. 2008).

According to llevbaoje (2004) the T&V model was characterized to be a single line of
command; supply-driven and top-down approach; promoting agricultural messages that had
been planned and developed by research scientists, while farmers (technology users) were
usually not involved. Recommendations were sent down to farmers for adoption; it focused
on effective training and visiting the contact farmers; time-bound work; field and farmers’
orientation; consistent and regular training and strong linkages with agricultural research
institutions and devotion primarily to extension work. The T&V model is centralised in a
manner that the subject matter specialist would visit a group of “contact farmers” from
surrounding villages on a fortnightly training session schedule (later every month) to train them

and provide the most up-to-date information (Davis 2008; Ashraf et al. 2009).

56



The T&V extension model forbids front line extension officers from selling seeds and
fertilizers, and instead places the emphasis on professionalism. Extension agents are required
to concentrate on introducing improved technologies and innovations and training is provided
regularly and continuously at all levels and field and farmers’ orientation should be maintained
(Ashraf et al. 2009). The T&V system was found to very effective in disseminating Green
Revolution technologies, particularly irrigated areas in Asia (Davis 2008). However, the T&V
extension model was criticized for being top-down; too rigid; labour intensive, and too
expensive as it involves high levels of recurrent expenditure; many countries saddled with huge
debts; autocratic in appearances and the one-way flow of innovation and information; thus, the
system was irrelevant, unproductive and lacked equity (Reijntjes et al. 1995; Rivera 2001;
Mengal et al. 2014). It is often referred to as "training and vanish" (Anderson 2007).
Additionally, the withdrawal of the World Bank support from the T&V extension model

confirmed that the model was financially unsustainable (Anderson et al. 2006).

In Kenya and Somalia, T&V was perceived slightly satisfactory (Gautam 2000) meanwhile in
Rwanda and Cote d’Ivoire, T&V was considered unsatisfactory. However, it was successful
in Kenya because the government put enabling environment in place such as provision of
infrastructure, most notably improved roads. Better roads can reduce transaction cost
associated with agricultural activities including travel for extension officers. Also, public
investment can play several roles in creating the enabling environment necessary to stimulate
agricultural growth. For instance, by providing agricultural extension services, advise them on
best farming practices, and assist them in dealing with adverse shock such as insect infestation

and plant disease.

Similarly, in a study conducted in Ethiopia, Dejene (1989) found out that in the Training and

Visit (T&V) extension model communication system from contact farmers to the non-contact
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farmers in the villages did not work as effectively as anticipated; the author reported further
that about 25% of contact farmers did not have the essential knowledge, skills and ability to
disseminate the information acquired to the wider farming community (Dejene 1989).
Likewise, in Cameroon evidence from a pilot study confirmed that merely 20% of respondents
had contact with the extension workers, and even they found it extremely challenging to apply

the knowledge acquired (Davis 2008).

In Nigeria, Asiabaka and Bamisile (1992) argued that a lack of communication skills,
transportation issues, extension to farmer’s ratio and cultural barriers contributed significantly
to the failure of the T&V extension model. Historically, Nigeria adopted the World Bank
assisted T&V system as the major approach for agricultural extension delivery to increase
agricultural production and spread the benefits of improved farming techniques more widely
to farmers nationwide. Undoubtedly, during that era T&V was comprehensively tested,
monitored and evaluated in the country (Adejo et al. 2011). The central objective of T&V
extension approach was based on transforming and improving upon the efficiency of the
traditional agricultural extension system in the country. In Nigeria, the T&V extension model
was implemented typically by the public-sector agency namely; the Agricultural Development
Project (ADP) which was directly responsible for the dissemination of extension and advisory
messages to farmers. ADP is the last chain of command, possibly the most significant element
in the T&V management system of an extension in Nigeria (Fabusoro et al. 2008). The ADP
adopted the T&V system though with modification after a while. The T&V is combined with
the Unified Agricultural Extension System where extension workers are trained for necessary
skills and knowledge in all enterprises of agriculture. The in-service training was organized
by the ADP on a fortnightly basis to equip village extension agents with skills to prudently

impart information to the farmers (Issa 2008; Fabusoro et al. 2008).
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2.5.3 The Private Sector Model

The private sector assists in providing input and transfer technology to farmers and develops a
sustainable and profitable business, selling extension services which go beyond the traditional
mission of providing production technology to include market services and linkages (Ferroni
and Zhou 2012). The private sector employed a marketing strategy of selling their products and
extension services as one efficient package. Agro-dealers and input suppliers frequently
provided vested advice and delivered extension services to farmers for productivity growth and
improved links to markets (Ferroni and Zhou 2012). These relationships will sustain in the long
run and give benefits to both parties. The private sector also provides extension as part of sales
or stewardship schemes to ensure appropriate use of their inputs. Moreover, the private sector
strategically maintain farmers’ profiles and records centrally and provided solution packages
targeted to the farmers according to their profiles. They maintain records of activities for each
contact farmer. However, in the context of public extension services such practices are not
available due to a large number of farmers serviced (Gemo et al. 2005). The private sector
model is sturdily correlated to the top-down, transfer-of-technology model of technology

dissemination, many following the theory of Diffusion of Innovation.

Adebayo (2004) identified three main advantages of private sector extension models from fund
providers’ and farmers’ perspectives. These are:

a. Efficiency, that is the competition and decrease in public funding, leading to substantial
reduction in costs which the private sector paid for.

b. Flexibility: the government and clients have a choice of service providers.

c. Accountability: the relationship provide transparent and levels of service.

In the same vein, the key issues in private sector participation in agricultural extension services

have been identified by Adebayo (2004) including confusion due to a multiplicity of services
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providers, primarily due to the array of knowledge and information system; credibility of
information sources and conflict of interests. Furthermore, sustainability is a crucial factor and
the sustainability of the private sector in extension service delivery requires a completely new

orientation among staff members who will deliver the service.

This model has been spreading around the globe especially in the very industrial countries like
the Netherlands, New Zealand, and the United States, and more recently in some middle-
income countries such as Chile and unindustrialized countries such as Uganda (Eicher 2007).
Under this model, the farmer is anticipated to pay some of the cost of extension delivery
services acquired with the expectation that public expenditures on the extension could be
reduced (Anderson and Crowder 2000; Eicher 2007; Anandajayasekeram et al. 2008).
However, there is no concrete evidence from the literature that smallholder farmers could pay
for the extension advice which perhaps could help them alleviate extreme poverty (Anderson

2007).

2.5.4 Fee-For-Service Extension Models

Fee-for-service extension is provided by both public and private initiatives whereby farmers
pay for extension services in an approach that makes services more affordable while
minimizing long-term risks inherent in the credit model (Anderson and Feder 2005; Aker
2011). In this model, a small group of farmers normally contract extension workers with
specific information and service requests. The fundamental goal of this extension model is to
deliver the most up-to-date and appropriate information to the right farmer or a group of
farmers via the formation of a demand driven extension service system which is cost effective,
efficient and of high quality (Umali and Schwartz 2000, Foti et al. 2007). This model
originated from New Zealand in 1986 where it was totally privatized. The UK's advisory

services, ADAS, initiated a system of charge in 1987 and became full private sector company
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in 1997 and began cost recovery efforts (Garforth and Jones 2008). The Fee-For-Service (FFS)
model does not only provide feedback to farmers but also makes available additional sources
of profits to a public extension. However, charging for extension services will obviously
ensure that the service is getting to those farmers or the groups of farmers that are actually

interested in the information and would also implement the practice (Foti et al. 2007).

In an empirical study conducted in Zimbabwe, Mitei (2001) found that when farmers pay for
the services rendered to them, the attendance and application rates was greater than 70%.
Additionally, some scholars have argued that globally paid extension services is not in the
public interest, nevertheless, there is a perfect combination of public, private and paid extension
services (Hanson and Just 2001; Davis 2011). The challenge envisaged with this type of model
was that subsistence farmers especially the poor-resource farmers may not be able to purchase
services (Anderson and Feder 2005). It was suggested that farmers should be categorised, thus
permitting the commercial farmers to purchase services while the resource poor farmers be
given adequate service by public extension agents. This is certainly related to the diffusion of

innovation approach (Davis 2011).

2.6  Participatory Research Methods

Participatory research is a methodology that deals explicitly with the relation of knowledge and
action. The term Participatory research was coined by Farrington and Martin in 1987. Ever
since then participatory research has been making significant impact among the rural
communities. Participatory research methods can simply be defined as the process of doing
research in collaboration with the smallholder farmers or community members (Okali et al.
1994). It treats smallholders as research participants rather than consumer of new technology.
Participatory methods is smallholder farmer-centred in the sense that the process of critical

inquiry is informed by and responds to the experiences and needs of people involved (Brown
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1997). A participatory research method is viewed as a potential source of change and

empowerment for the smallholder farmers.

Consequently, participatory research empowers smallholders by involving them in the
knowledge creation process (Cornwall 2008). According to Bentley (1994) smallholder farmer
participatory research can be defined as “the collaboration of farmers and scientists in
agricultural research and development”. However, in participatory research methods the
emphasis is on a ‘bottom-up’ approach with a focus on locally defined priorities and local
perspectives (Cornwall and Jewkes 1995). Therefore, involving smallholder farmers as
participants in research and planning has been shown both to enhance effectiveness and save
time as well as funds in long term. Participatory research approach emerged as a response to
the limitations of earlier top-down approach (conventional research), such as on-farm and
farming systems research and the ‘‘Training and Visit extension model’’ that often failed to
deliver significant improvements among smallholder and poor rural dwellers. In the same vein,
participatory research methods addresses the inadequacies inherent in the top-down approach
by actively involving smallholder farmers in the research process, integrating their views and
representation into priority setting, reviews, research dissemination and how results should be

used for the benefit of smallholders and community members (Chaniei 2015).

McTaggert (1997) argues that the goal of participatory research approaches is social
transformation. As a result, we are particularly interested in how knowledge affects behaviour
and how behaviour affects knowledge. Consequently, it is not enough simply to elicit and
appreciate smallholder’s knowledge; we also need to link that knowledge to definite behaviours
and vice versa (Bellon, 2001). According to Ton (2005), in participatory research there are
two directions: a pragmatic direction and a political direction. In the pragmatic approach

participatory research is seen as a way to strengthen the cooperation between smallholder
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farmers and researchers in order to produce more appropriate technologies that will improve
the standard of living of farm families. Therefore, farmers are able to communicate their needs
to the researchers and the researchers can develop solutions in collaboration with the farmers.
Meanwhile, in the political direction participatory research could be define as an approach to
create social change in the rural community. In participatory approach, smallholder are the
principal decision-makers at all stages of the process, including defining goals, planning,
prioritization, setting of research objectives and problem-solving capacities. Technology
development process, adoption and use of technology need to be tailored to meet their specific
needs and conditions of smallholder farmers, who live in complex, risk prone environments

(Chanie 2015).

It is imperative to note that this approach fosters on greater efficiency and effectiveness of
research investment and contributes to a process of empowerment of resource poor farmers.
However, there are various strategies currently developed and practise at a wider scale to form
strong alliance with smallholder farmers in the process of making agricultural research and
extension client oriented and demand-driven including; Farmers’ Field Schools (FFS),
Participatory Rural Appraisal (PRA), farmer-to-farmer extension, Participatory Technology
Development (PTD), Farmer’s Training Centres (FTC), farmer participatory research (FPR),
Farmers Extension Group (FEG), Agroecosystems Analysis (AA), Participatory research and
extension approach (PREA) (Mweri 2003; Ashby and Lilja 2004; Conroy and Sutherland,
2004; Chimbol et al. 2005; Gonsalves et al. 2005; Kamara et al. 2008). These approaches, can
effectively deliver scientific research oriented to smallholder farmers, empower local
ownership, as well as boost improved technology adoption (Okeoghene 2013). For instance,
Participatory research and extension approach has been successfully utilised in Nigeria to
improve weed management (Chikoye et al. 2007) and control Striga hermonthica (Kamara et

al. 2008).

63



2.6.1 Importance of Participatory Research

Nowadays participatory research has become a widely accepted strategy for conducting
research among smallholder farmers and currently creating great news in Sub Saharan Africa
(Chanie 2015). For example, in a study conducted in Kenya among maize and livestock
production subsistence farmers, Chimdo et al. (2005) highlights the benefits of Farmer Field
School (FFS) to includes, increased in household food security, increased in income of farmers
from high value crops; increased adoption of technologies; technical and financial
empowerment of farmers and an increase of farmers’ participation in extension system in spite
of illiteracy levels. In the same vein, Ashby and Lilja (2004), enumerated the benefits of
Participatory Plant Breeding (PPB) among resource poor women in Ghana including; increased
effectiveness of reaching women and the poor, improved research efficiency, varieties
developed being more acceptable and adopted faster, and changed costs without lowering cost-

benefit ratios.

A very important purpose of participatory methods is the empowerment of rural dwellers and
other resource-poor community members. Abera (2001) showed that smallholder participation
in research enhance income of participant farmers. In his research paper, the author indicated
that participants were able to tactically increase crop yields and seasonal incomes. With this
additional farm income, they have been able to purchase more oxen, increase their level of
investment in farm production and improve overall household income (Chanie 2015). Another
benefit of participatory research as indicated by FARM-Africa (2001), was that participatory
research methods brought a vast, positive change in attitudes and behaviour of rural farmers
and their farming system, as well as among researchers and extension workers, combine with
the wide spread of practical experience and appropriate knowledge. According to Chimdo et
al. (2005) participatory research improves communication and information exchange thus

improving social relations and empowers resource-poor conditions. Participatory methods
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have been used to empower stakeholders in ways that conventional development approaches

do not.

2.7 Participatory Extension Approach

Participatory extension is basically a combination of technology transfer, advisory services and
human resources development and involves two main elements. The first element addresses
how extension systems are organized and emphasizes the fact that smallholder play significant
role in shaping extension programmes, and also take ownership of the extension programme
and operations. The second core element includes more participatory extension such as
farmers-to-farmers exchange and experiential learning. It highlights that knowledge is
acquired through interactive processes that include extension agents and progressive

smallholder farmers.

In the same vein, the term participatory extension approach could be defined as involving the
ultimate users and rural communities in all stages of the development process (Narayan 2016).
Participatory projects contribute to empowerment of the individuals and communities involved
in the project. Cummings (1995) defines a participatory project as one initiated and owned by
the beneficiaries. On the other hand, the reputation of participatory extension models is based
on the presumption that they eradicate the weaknesses of the traditional "top-down approach™
to research and development (Anandajayasekeram 2008). The input of the ultimate users and
beneficiary are highly valued in participatory approach and are related with increasing the
respect for and incorporation of farmers indigenous knowledge in every aspect of the

development project.

The significant features of the participatory approach include putting emphasis on people rather
than things, it is also a decentralized system which ensure involvement of the key stakeholder
in problem solving and implementation, empower the participants, to value and work on what

matter to the beneficiary (subjective perspective), and also learn from the recipient rather than
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to teach them (Anandajayasekeram 2008). Similarly, farmers facilitated by outsiders where
extension agents encourages farmers to share knowledge and experiences. This approach is
distinctively related to TAM3 model, a modified version of the TAM proposed by Venkatesh
and Bala (2008). The participants (farmers) also involved in the problem identification,
decision making, implementation, monitoring and evaluation. The following extension models

are examples of participatory approaches:

2.7.1 The Farmer Field School Model

The Farmer Field School (FSS) extension model emerged in 1989 and originated from
Indonesia and the Philippines during the rice mono-cropping farming era when extension
agents offered advice to a group of farmers on a strategy to control pest in irrigated rice farming
using Integrated Pest Management (IPM). The FFS extension model is a participatory
methodology of technology development and dissemination, which gives the farmers an
opportunity to learn practical field activities. The members of the group fund the school and
the group tend to show high levels of ownership. FFS was remarkably active in reducing
insecticide use in Indonesia and Philippines (Feder et al. 2004). Around 70 developing
countries are currently using the model and found it very effective and efficient for extension
delivery services (Eicher 2007). The FFS model had successfully produced about 4 million
competent graduated farmers by mid-2000s according to Braun (2006). FFS is strongly
correlated with Technology Acceptance Model (TAM) theory with long-term development

achievement.

The FFS model has intensive training activities which utilize participatory methods to assist
farmers to develop their analytical knowledge and skills, critical thinking and creativity and,
as a result, help them learn how to make healthier and better decisions, not only in their farming

operations but also in their daily activities (Kenmore 2002; Anandajayasekeram et al. 2008),
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at least once a week on the farmland of a member. There are usually between 20 and 2). FFS
is an informal school within the farmers’ location, a school without a wall, community-based
learning where alike-minded group of neighbouring farmers gather together periodically 5

farmers in attendance with facilitators during the crops and animal cycle.

However, Anandajayasekeram et al. (2008) outlined some challenges encountered in
implementing FFS in the developing countries including; inadequate exposure of research and
extension personnel to the concepts and procedures of FFS; competition and conflict of interest
between different donor agencies; sharing of proceeds from the school approach; lack of
coordination of FFS activities at the national level in Kenya, gender inequalities and low level
of participation and the involvement of policy makers. In Nigeria, the FFS approach gained
acceptance and became the foundation of field based food security programmes (Dimelu and
Okoro 2011). Various FFS’s are established in many states in Nigeria, although, the attributes,
prospects and implementation and constraining factors have not been evaluated (Dimelu and

Okoro 2011).

2.7.2 The Non-Governmental Organisation Extension Model

NGOs are recognized for being relatively well endowed with financial resources for their
programs and their crucial role in agricultural and rural development has been largely
acknowledged by experts (Swanson and Samy 2002; Davis and Place 2003; Swanson and
Rajalaht 2010). Giving the dwindling public extension services, a number of national
governments and international donors view NGOs as more effective and efficient in rural
community mobilization (Swanson and Rajalaht 2010). Moreover, NGOs have great mobility
and drive for bottom-up approaches and play an increasingly significant role in agricultural
research and extension in less developed countries especially in localities where the

institutional infrastructure is weak (Mattock and Steele 1994). In addition, NGOs are filling a
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critical gap and offer considerable services in the area of agricultural development and rural
community development. NGOs often utilize a “Farmer First” extension service approach; a
participatory, demand-driven and client-centred approach, which perhaps explains why they
have been more effective and efficient than a top-down approach to the Transfer of Technology
(Davis and Place 2003). The opposing approaches of farmer first and Transfer of Technology
are summarised (Table 2.4). The participatory approach of NGOs explicitly aims to enable
smallholder farmers to become self-teaching experimenters and to train peers (Anderson 2007;

Ferroni and Zhou 2012).

Table 2.4: Philosophy of TOT and Farmer First by NGOs

Factor Transfer of Technology Farmer First

Diffusion of technology Top down Bottom up

Farmer’s role Beneficiary Client; colleague

Scientist’s role Technology generator Consultant; collaborator

Extensionists’ role Deliver technology & Facilitate and network
demonstrate

Determination of research ~ Perceptions of scientists Perception and needs of

priorities farmers

Main research location Research station Farmers’ fields

Explanation of non- Failure of farmer to learn, Failure of technology and of

adoption farmer’s constraints scientists

Adapted from Davis and Place (2003)

The Farmer First (bottom-up approach) is a unique model in the view of farmers and
agricultural development experts. It is a participatory approach that sees smallholder farmers
as part of the technology generation process, using their farmland as a central location to the
model, providing essential resources and inputs and evaluation of new technologies. The
Farmer First approach has been utilized heavily by NGOs to meet the needs of smallholder
farmers and enhance rural development. Davis and Place (2003) reported that NGOs have
numerous advantages over other extension providers, for example; NGO staff members tend
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to be better motivated with improved salaries; the organization is often ready in assisting the
resource poor farmers through community organization and poverty alleviation programs; and
there is often there was the availability of funds and access to facilities. In addition, NGOs
tend to use a unique method of identifying the needs of farming families and then assist the
poor families in bringing to more sustainable development (Swanson and Samy 2002).
However, critics stated that often NGOs fail to develop procedures for monitoring and
evaluating their performance, accountability and conducting strategic planning (Davis and

Place 2003).

2.7.3 The Commodity Extension and Research Model

This model was initiated among smallholders’ farmers producing cotton in Mali, Malaysia and
other Francophone countries by the colonial powers (Eicher 2007; Anandajayasekeram et al.
2008). It is a type of farmer organization at village-level dealing with inputs needed by the
members (the resource owners), to increase the productivity and livelihoods of the rural
community. The focus is generally on a single crop or one aspect of farming. Extension
delivery tends to be effective and focus on only a single commodity and the organization is
generally small and predominately concerned about inputs (Kenmore 2002). This type of
association generates income from the sale of inputs and outputs. The model is participatory,

democratic, responsive and community-based.

In this model, the interest of the association supersedes farmers’ interest. Research, extension
and production are effective and closely interconnected. Similarly, all the functions related to
the commodity are combined together such as research, extension, input supply, output
marketing and prices. However, the model is not without some disadvantages including less

priority for farmers’ interests, conflict arising among members if not properly handled, the
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needs of or the whole farmers may not be considered, and extension services are usually

determined by the agents not farmers.

2.7.4 The Agricultural Technology Management Agency (ATMA)

The Agricultural Technology Management Agency (ATMA) is an Indian self-governing
decentralized participatory and market-driven extension approach which symbolizes a
transformation from transferring technologies to better coordination of research and extension
activities (Singh et al. 2006). The primary objective is to increase significantly farm income
and rural development; integrate extension services across departments; link research and
extension and the involvement of farmer organizations to enhance productivity (Swanson et al.
2008; Birner et al. 2009). The ATMA is primarily a government extension initiative to support
the state extension reform which aims to assist the states to revitalize its extension system
(Gupta and Shinde 2013). The ATMA extension model employs a bottom-up planning
technique which combines decentralization with the continuous use of public sector extension
agents, to encourage agricultural modification and the improvement of rural livelihoods (Eicher
2007; Birner et al. 2009). Interestingly, the ATMA approach has been considered as the most
successful agricultural extension reform in India because within five years of establishment the
model had spread out rapidly and been adopted in all 600 districts in the country (Anderson

2007; Davis 2008).

ATMA was formed as a registered society outside of the customary government organization
as an autonomous group who can receive, apportion and even authorize to expend government
funds (Figure 2.5). The ATMA Governing Board, which is composed of a cross-section of
stakeholder representatives, determines priorities and can also take decisions on extension
activities (Swanson 2006; Ferroni and Zhou 2012). However, the ATMA started experiencing

challenges of which the notable ones are a lack of qualified local manpower; delivery
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mechanism issues; technical and financial support and a clear framework for partnerships

(Kapoor 2010; Ferroni and Zhou 2012).
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Adapted from Singh and Swanson (2006)
Figure 2.5. Organizational Structure of Agricultural Technology Management Agency
(ATMA)

2.7.5 National Agricultural Advisory Services (NAADS), Uganda

NAADS is an innovative farmer-driven extension service initiated in 2001 by the government
of Uganda, and constituted a promising new approach with the goal of improving the
productivity and livelihood of farmers through the adoption of profitable agricultural
enterprises and improved technologies (Benin et al. 2012; Swanson and Rajalaht 2010).
Moreover, as part of a wide-ranging Plan for the Modernization of Agriculture (PMA), whose
priority included; promoting agricultural research and technology; improved access to quality
agricultural advisory services; promoting agricultural skills and knowledge through formal and

informal education; improving access to available rural finance; promoting agro-processing
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and improving access to markets; promoting the sustainable use and management of natural
resources and improving supportive social amenities (Larsen et al. 2009; Kasirye 2013). The
NAADS is sponsored by donors, which creates a decentralized and operating through product-
based farmer groups. It is usually considered as a farmer-owned private sector delivery which
addresses all the needs generated by grassroots farmers. Technology development was an
integral success element of NAAD, which was provided inthe form of revolving credit and
provided the opportunity for direct farmer involvement in learning new skills and new
technology adoption, productivity and per capita income. The features of NAADS were further
enumerated by Anderson (2007) including decentralization; outsourcing; subcontracting;

farmers' empowerment; market orientation and increasing cost recovery.

Furthermore, apart from availing up-to-date information to farmers, the programme also
significantly enhances farmer access to productivity via technologies, and empowers farmers
with skills and knowledge in order to shift from subsistence to commercial farming (Kasirye
2013). NAADS, provides an interesting example for other African countries to emulate in their
effort to enhance rural communities and ensure sustainable agricultural development

(Anderson 2007, Benin et al. 2012).

2.7.6 Participatory Demonstration and Training Extension System
(PADETEYS), Ethiopia

PADETES was initiated in Ethiopia based on the experience and publicized success story of
Sasakawa Global programme (SG-2000) as an extension approach which promoted cereals
production using on-farm demonstration plots and links technologies to inputs through a
package deal (Kiptot et al. 2013). PADETES aimed at increasing productivity of smallholder
farmers; improve incomes through enhancing productivity; empowering farmers to actively
participate in the development process; ensure self-sufficiency in food production; establish
farmer organizations; increase production of export crops; conserve natural resources; and
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encourage farmer organizations and women's participation in development (Davis et al. 2010).
The model promoted cereals production via the Extension Management and Training Plot
(EMTP), usually half hectare on-farm demonstration plots which were managed by farmers
and used to train other farmers and extension workers on good agronomic and farm

management practices (Egziabher et al. 2010).

The beneficiaries were mostly those smallholder farmers who reside in high rainfall areas of
the country, though, the yields on the upscale plots were not as high as those on the original
demonstration plots, perhaps because of lack of sufficient supervision by the extension staff
(Davis et al. 2010; Egziabher et al. 2010). The programme focused primarily on increasing
the productivity of smallholders through better access to improved production technology such
as improved seeds; fertilizer; pesticides and other improved production practices (Wubneh
2007). Extension agents saw their role typically as distributors of fertilizers rather than
technical advisors (Davis 2008). However, other studies found that extension workers and rural
services contributed significantly to the massive increase in agricultural production (Ayele et

al. 2005).

According to Davis et al. (2010) PADETES employed a related extension system to Sasakawa
Global programme (SG-2000), in conjunction with a modified T&V extension model. Several
studies (Swanson and Rajalaht 2010, Kiptot et al. 2013, Lucky and Achebe 2013) have been
conducted to review and evaluate PADETES' programme, notable among them was
EFA/EEPRI 2006. The results of the study revealed the following significant achievements of
the model:

= Reach several smallholder farmers equitably

= Quick increase in productivity

= Increased production of cereals
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= Rapid use of fertilizer and improved seeds
= Increased numbers of participating households in extension packages.
Weaknesses
= The majority of extension packages are on crop production and extension is supply-
driven and limited training for extension workers.
= Extension packages are formulated at the federal level and there is lack of regional
strategies
= Limited focus on cereals crops, cash crops and animals
= Limitations in infrastructure, marketing and inputs affected implemented

= Limited participation of women farmers (Lucky and Achebe 2013).

2.7.7 National Agriculture and Livestock Extension Programme (NALEP),
Kenya

The current Kenya extension program, National Agriculture and Livestock Extension
Programme was established in the year 2000 which encourages common interest groups (CI1Gs)
among farmers. Groups are generally believed to extend technologies faster than individual
farmers (Anandajayasekeram et al. 2008). The NALEP approach supported in part by Swedish
International Development Cooperation Agency (SIDA) focuses on supporting demand-
driven, pluralistic and farmer-led extension system involving all stakeholders which facilitate
a gradual transition from predominantly public extension to private provision of agricultural
extension services (Anandajayasekeram et al. 2008). The NALEP mission was to transform
agriculture and livestock to a sustainable system to achieve food security, wealth creation and
national economic growth through science-based market-oriented, competitive and profitable

agricultural systems (Chhettri 2011).

The main objectives of NALEP was to guide the establishment and implementation of the
programme of pluralistic extension systems through national agricultural and livestock goals;
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significantly contribute to poverty reduction; develop and improving the efficiency of
sustainable agriculture as well as livestock, water, forestry and rangeland resource (Cueller et
al. 2006). These objectives will be achieved via diverse strategies including; organizing
farmers into viable rural organizations; empowerment of farmers to adequately respond to food
security through the transfer of adapted research technologies; inclusion of other stakeholders
in the activities; bottom-up planning system; involving the farmers at all levels in the project;
ensuring farmers participate fully in the decision-making processes and group-based

approaches in focal areas (Chhettri 2011; Ngugi et al. 2014).

However, it is imperative to acknowledge that NALEP is not without its own challenges
including; lack of financial strength to support farmers, a declining attendance of the farmers
in training, field days and seminars; too short time framework for NALEP officials to
implement the programme and lack of demonstration materials (Chhettri 2011). The training
and retraining of the extension personnel on issues of marketing, packaging and emerging crops
and animals to ensure they meet the expectations of farmers also came up as a challenge to be

noted (Ngugi et al. 2014).

2.7.8 Summary of Extension Approaches in SSA

The section has highlighted the various agricultural extension approaches in SSA and put
forward the evolution of extension in Africa. The section further considers various extension
models currently implemented in the developing countries and their correlation with different
extension theories and models, particularly Diffusion of Innovation Theory and Technology
Acceptance Model. In addition, a review of top-down and participatory extension approaches
has been presented which shows that all the paradigm of participatory extension were
considered to be most beneficial to smallholder farmers. This section has so far, put into context
the way in which extension models operates in Africa and the underlying theories previously

discussed.
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2.8 Nigerian Agricultural Research and Extension (NARES)

The Federal Government of Nigeria (FGN) has divided its agricultural research institutes into
five agro-ecological zones, and these zones are liable for effective linkages between research
and extension components. There are eighteen agricultural research centres in Nigeria that are
solely responsible for improving local crop varieties and developing new ones that are
conducive to the existing farming situation (Faturoti 2013; Ali 20014). According to Arokoyo
(1988), in addition to large human and natural resources, with 17 commodity based research
institutes, 18 facilities of agriculture in federal universities, 1 specialized agricultural extension
institute and 1 international research centre, Nigeria is considered to have the largest NARES
in Sub-Saharan Africa. In related findings, Arokoyo (2009) emphasised that despite such
resources, sustainable agricultural development has not progressed. The reasons according to
him were; uncoordinated links between the various actors in agricultural sectors, ineffective
public agricultural extension services that are mainly top-down and supply driven, and
untimely and insufficient release of funds to the agricultural and rural development sectors.
Establishing a federal department of agricultural extension to monitor and ensure effective
agricultural extension service delivery and demand responsive extension systems has been

recommended for transforming the extension services in Nigeria.

In his effort to describe the distinctive functions of the research and extension components in
the agricultural development of Nigeria, Lawal-Adebowale (2008) explained that the research
component is responsible for providing science-based innovations, which is significant for
creating the much-needed change to agricultural productivity. While extension conveys
innovation to farmers from research, in order for the former to be effective, there is a need for
active coordination linkages between the two. In an effort to develop and strengthens the links
between these bodies, the FGN established various systems, such as the On-Farm Adaptive
Research (OFAR), the Farming System Research (FSR), the Small Plot Adoption Techniques

(SPAT) and the Research-Extension-Farmer-Input-Linkages System (REFILS). Although
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these systems provide much-needed interaction, the FGN has failed to support the linkages

financially.

As a matter of fact, there is a need to provide effective means for less cost and a highly
satisfactory result (Arokoyo 2005, Faborode and Ajayi 2015, Nnadozie et al. 2015). This can
be achieved through an integrated ICT system. Moreover, the establishment of Agricultural
Development Project (ADPs) in Nigeria by the World Bank is important in the provision of
adequate extension services to farmers which according to World Bank Group (2011) occurred
when the World Bank has expended $1.2billion in 1974 for the project, aimed at increasing
farm production and smallholders’ welfare. The group further observed that between 1979 and
1990 five ADPs and supporting Agricultural Technical Assistance Project (ATAP) were

reviewed and implemented, out of which only two yielded satisfactory results.

World Bank Group (2011) emphasises that ADPs in Nigeria started as an enclave project,
covering specific locations in the states. The success of these enclave projects motivated the
FGN and State Governments to establish ADPs in all the then 19 states. The ADPs in the
Northern States of Nigeria expanded on the earlier model employed by FGN to enclave
projects. However, with the extension services delivery in Nigeria continuing after the World

Bank ceased funding the extension farming families’ ratio increase rapidly to 1:3000.

2.9  The Development of Agricultural Extension in Nigeria

This section critically reviews the development of agricultural extension in Nigeria from the
colonial and pre-independence era to the current state-wide Agricultural Development Project
(ADP). It also attempts to review the various extension approaches in Nigeria to date, the
underlying theories and models used at each stage identifies the major actors and their roles

and responsibilities. This provides a context for the field study.
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Agriculture remains the key driver of Nigeria’s economy and currently contributes about 42%
to the GDP with about 70% of the population engaged in agricultural production. The sector
has however drastically underperformed its potential (CBN 2007; Ugwu and Kanu 2011). The
Nigerian Agricultural Extension System has advanced over four centuries from a rudimentary,
export crop-focussed service to what can now be described as a professional service although
its effectiveness and efficiency remain just average at best (Arokoyo 2005). The evolutionary
development of agricultural development is intertwined with the political history of the country
in general and can be easily divided into three main eras:

1) The colonial and immediate post-independence Era (1893-1968)

2) The oil boom era (1970-1979)

3) The state-wide Agricultural Development Project (ADP) Era (1980-Present).
The major attributes of the extension approaches and strategies that categorized the three eras

are described below:

2.9.1 The Colonial and Immediate Post-Independence Era (1893-1968):

This epoch of agricultural development is characterized by the extension strategies and

approaches which included:

a) The colonial commodity extension approach:
During the colonial era by the British, the initial part of this period clearly marked the origin
of scientific agriculture in Nigeria and the genesis of direct government involvement in
agricultural development in the country. Evidently, the agricultural policy of the British
government focused principally on some agricultural development initiatives to encourage
only export crops such as cocoa, cotton, rubber and palm oil to support the agro-industries
in Europe (Arokoyo 2003). The extension approach was a distinctively commodity based

approach coupled with some requirement to obey and an enforcement component.
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However, the extension delivery, particularly at this emergent phase, had the roles of

education and law enforcement.

b) The Ministry of Agriculture approach:

The colonial government commenced with the creation of the agricultural research stations
in Samara (1921), Umudike (1923) and Moor Plantation (1924) together with the Regional
Ministries of Agriculture in the North, East and West (Arokoyo 2003). However, the
extension delivery at this stage was dispersed, not fixed and integrated advocacy and
advisory roles with input and credit distribution, and regulatory functions. The main
characteristic of this extension strategy during this era was compartmentalisation of the
service into segments of agriculture, livestock, forestry, fisheries etc. along with

corresponding extension services (Ugwu and Kanu 2011).

c) The Revitalized Commodity Extension Strategy
(Post-Independence): Once more, the prominence was on selected export crops - cocoa in
the old West Region, oil palm in the East, and groundnut in the North. There was an obvious

neglect of the food crops to the detriment of the nation (Egbuna 2005).

d) The farm settlement/Farm Institute Leavers’ Extension Strategy (1959-1965):
This was a community development concept to entice young school leavers to farming as a
career and to serve as models for concentrated extension services. Regrettably, the approach
adopted during this era failed mainly because:

= Planning was rigid, top-down and had no involvement of farmers.
= There were conflicting roles of extensioneducation and law enforcement.
= There was little or no involvement of research experts in all the approaches resulting in

the development of inappropriate technologies or innovation (Obijiofor 2009).
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2.9.2 The “Oil Boom” Era (1970-1979):

The near absence of active research and an effectual extension strategy for food crop production
in the earlier part of this era was worsened by the oil boom, which meant agriculture suffered
a severe setback and ever since thenthe sector has significantly underperformed its potential.
The government of the day felt that the rate of oil production and price would remain ad
infinitum and sustain the nation’s economy (Obijiofor 2009). However, the situation has turned
out to be an “oil boom” with agriculture suffering as a result. Conversely, the major extension

approaches of the era included:

a) The National Accelerated Food Production Programme (NAFFP):

The (NAFPP) was initiated in 1972 by the military regime as a well-conceptualized strategy
which incorporated research, extension and input supply (through a network of agro-service
centers) with farmers only minimally involved in participatory technology development. The
programme involved training farmers in modern approaches to arable production through result
demonstrations, variety trials and fertilizer and herbicide trails. The programme focused on
bringing about a significant and rapid increase in the production of six major crops: sorghum,
millet, wheat, rice, maize and cassava in the country through subsistent production within a

short period of time (Iwuchukwu and Igbokwe 2012).

b) Operation Feed the Nation (OFN):

This program was inaugurated in 1976 under the military regime of General Olusegun
Obasanjo as an extension strategy to substantially boost food production and significantly
increase productivity to serve the food needed by the people in the country and possibly
encourage food exportation (Fadiji 2010). Regrettably, however, the programme died a natural
death due to lack of sustenance of agricultural policies, inadequate provision of fertilizers to

farmers, poor execution as well as over-centralization of implementation. There was nothing
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in the program that can be identified as an articulated extension strategy (Kareem and Akinbile

2015).

C) The River Basin Development Authority (RBDA) Strategies:

The RBDA was initiated in 1976 in eleven states across the nation for the utilization of water
resources for irrigation. However, it was between 1984/85 that extension responsibilities were
assigned to them to offer extension services to farmers in their catchments area. They utilized
the diffused Ministry of Agriculture strategy but because of their poor performance, their

extension responsibilities were removed (Iwuchukwu and Igbokwe 2012).

d) The Green Revolution:

The Green Revolution program which was launched in 1979 replaced Operation Feed the
Nation with the main objective to achieve food self-sufficiency for Nigeria in five years.
Similar to the Ministry extension strategy, it placed emphasis on input supply, improvement of
infrastructure and provision of price incentives. The approach failed due to lack of focus and

diversification of efforts that could not be sustained (Fadiji 2010; Arokoyo 2002).

e) The Pilot (Enclave) Agricultural Development Projects (ADPS):

The main ideas behind the ADP extension system rest on the premise that a combination of
indispensable factors made up of the right technology, effective extension, and access to
physical production enhancing inputs, adequate market and other infrastructural facilities are
essential ingredients to get agriculture moving in the country (CBN 2006). ADP
beganpilotprojects in three states, Funtua, Gombe and Gusau in 1975. The initial success
recorded led to the establishment of the enclave ADPs in six more States. They all employed
the T&V extension delivery approach (Arokoyo 2002). The myriad approaches, which

followed one another in quick successions, left the rural populace probably more confused even

81



though there were some noticeable marginal increases in food production in the operational

areas of the ADPs (CBN 2007).

2.9.3 The Statewide Agricultural Development Project (ADP) (1984-Present)

The ADPs is a veritable and formative structure, in which its extension service was
characterized by the rapid rural development and spread across the nation; with full
responsibility to reach the grassroots with extension delivery using different extension theories
and models to disseminate innovation (Yakubu et al. 2013). The primary objectives were to
accelerate food production, increase farmers' income and industrial crops through systematic
and comprehensive extension programmes, adapt research components and input delivery
systems as well as rural infrastructure components for rural feeders roads and water supply and
extension delivery using essentially the T & V approach as put forward by Benor and Baxter
(1984) and funded by the World Bank in Nigeria and other developing countries (Arokoyo
2003; Egbuna 2005). Prior to the withdrawal of the World Bank support, aside from the ‘one-
size fits all” concepts of the strategy adopted, ADP literarily proved to be well-organized but

expensive (Arokoyo 2003).

In 1989, Unified Agricultural Extension Service (UAES) was introduced as a strategy which
made provision for the inclusion of other sectors such as livestock, fisheries, forestry, natural
resource management etc. Extension activities with the ADPs were characterized by unique
features; strong research-extension-farmer linkage, regular training (capacity building) of
extension workers and farmers, regular visits to farmers by extension workers and constant and
consistent planning, monitoring and evaluation. Arokoyo (2003) stated that to avoid
conflicting messages to the farmers by multiple agents and make the system more cost-
effective, one Village Extension Agent was expected to deliver extension messages in all

agricultural disciplines to the clientele. This extension approach is in actual fact a top-down
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approach and farmers remained passive receptors of information, which may not necessarily
meet their needs. It was also expected to make the system move cost-effective by eliminating
duplication of efforts. The involvement and participation in technology development remain
low (Fadiji 2010; Iwuchukwu and Igbokwe 2012). This leads us to ask how important is

involvement of stakeholders in effective extension strategies?

2.10 Farmer, Community and Industry Engagement

The importance of engaging farmers and community members in all stages of technology
development and the research process cannot be underrated. In practice, the idea of engagement
guides the formation of a partnership among farmers, extension workers, industry and policy
makers. However, the successful engagement of farmers and community members at the early
stage of technology and innovation development can play a significant role in providing
constructive advice to farmers and promoting on-farm technologies, while at the same time
providing valuable information to extension workers and other stakeholders both in research
and policy-making. Thus, the proper conduct of such studies can help to establish lasting trust
and partnership between all players in research processes. In farmer engagement research, the
end user and researcher work closely together to ensure the relevance of the research and
development. This effective engagement take place where there is two-way communication
and mutual trust between the researcher and the community members, as well as where the
results of the research can be shown to benefit the community. Farmer engagement research
allows for the proper understanding of the cultural, social, environmental, economic, political

factors and the impact of the imposition of values and beliefs of the participants.

In order to improve the adoption of good agricultural practices among community members, it
is essential to have a better understanding of farm practices that are directly under the control
of farmers and the community. As discussed in the previous chapter a top-down approach has

a negative influence on farmers’ adoption of technology. Hence, engaging farmers or end users
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in research and extension activities through participatory research and extension (PR&E) is
highly encouraged. Farmer engagement should also be considered right from the outset, from
concept development and planning stages, through implementation, to monitoring and
evaluation of the project. However, the involvement of farmers as early as possible in decision-
making has been frequently cited as important if community engagement in research processes
is to lead to viable solutions (Reed 2007). In spite of the poor linkages between farmers,
extension services and research, successful farmer engagement can be achieved by adopting
the principles of Participatory Action Research which provide a dynamic relationship between

farmers and stakeholders.

2.11 Summary

A critical discussion and review of the models and theories in relation to approaches to
agricultural extension and the challenges facing extension particularly in Nigeria and other
Africa countries has been performed in this chapter. Based on the evolution of extension
theories and models in developed economies, consideration was also given to strengths and
limitations of the models of agricultural extension adopted in Sub Saharan Africa and
elsewhere in emerging economies. This chapter has also identified some findings that related
to strengthening extension including: the use of qualified, competent and experienced
extension workers; extensive grassroots coverage with district and village-level representation;
empowering of rural communities to demand specific services; understanding the need for rural
development and working to improve it; and, public research systems that has a broad spectrum
of researchers. However, noted from the review is that many studies concentrated on the
weaknesses or limitations of extension including: poor logical support; no transport and
equipment; lagging technical knowledge in new technologies; bureaucracy and long channels
of communication, numerous but uncoordinated intervention resulting from a scramble for the

farmers; inadequate/poor grassroots representation; outdated communication methods
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preventing extension messages from reaching intended farmers and a lack of integrated

approaches.

In addition, there is need for effective communication between researcher, extension workers,
and farmers; as Ajani and Onwubuya (2013) described, effective communication as an essential
tool for the establishment and safeguarding of good social and working relationship which
enable people to exercise control over their environment. Consequently, adequate
communication strategies are required by the extension workers in order to effectively

disseminate agricultural information to smallholder farmers.

The chapter explicitly reviewed the underlying models and theories used at various stages in
extension. This contributed significantly to the design of this study showing that appropriate
use of participatory approaches and modern technology could promotes crop productivity and
agricultural development. More importantly, the chapter explored explicitly the Technology
Acceptance Model (TAM) and its extended revision the TAM3 and concluded that
understanding technology acceptance will lead to better prediction of the adoption of improve
technologies among smallholder farmer which could consequently lead to better agricultural
productivity and incomes.

In the light of the above, the next chapter will critically examine communication and the

evolution of ICT among smallholder farmers and extension workers.
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Chapter Three. Evolution of ICT in Relation to Extension in
Nigeria

This chapter explores the evolution of ICT in the context of smallholder farmers in extension
starts off with the historical radio and mobile technology. According to World Bank (2002),
Information and Communication Technologies (ICT) consist of hardware, software, networks,
and media for collection, storage, processing, transmission and presentation of information
(voice, data, text, and images). ICT includes computers, the internet, Compact Disk Read
Memories, email, telephone, radio, television, video, digital camera etc. (Okyere and Daniel
2012). This research focused on farmer use of mobile phones to receive all forms of
agricultural information from extension services which then implies that the source of the
information is using the full range of ICT to gather, process and disseminate the information

that smallholders receive through their phones.

3.1 The Potential Role of ICT

Information is essential for the uptake of relevant and suitable innovations by farmers and rural
communities; consequently, communicating necessary agricultural information to farmers is
one of the primary roles that extension workers are expected to perform. Agricultural extension
has been at the position of prominent within the agricultural sector as the programme aimed at
bringing economic growth to several developing countries. In Nigeria for instance, the public-
sector extension system (ADPSs) was recognized by the Government as the key player to bridge
the production gap that exists between agricultural research output and farmers (Annor-
Frempong et al. 2005). Communication between the key actors involved in agriculture and
rural development must be interactive, an exchange of ideas, emphasizing discourse and
creating the opportunity to understand several opinions and providing honest feedback

(Moemeka 2000; Annor-Frempong et al. 2005).
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The strong desires for ICT in the agricultural extension services are due to their features that
have the prospect to influence extension services. Colle and Roman (2003) stated that ICT are
capable of improving rural areas and reaching millions of people concurrently, overcoming
geographical boundaries, providing frequent and repeated contact, capturing the reality of the
event, storing and the sending and receiving of information. Agricultural extension, whether
public or private sector, cannot suitably function without a continuous flow of reliable
information and technology, as a result, the extent to which farmers progress depends mainly
upon their access to the most up-to-date and relevant information (Annor-Frempong et al.
2005; Lucky and Achebe 2013). ICT have been invaluable in much rural development efforts
to bridge the information gap (Bhatnagar and Schware 2002). Indeed, ICT have been employed
as tools and sources of information and knowledge to extension workers, to reach a wider

audience (end-users), and for addressing rural development goals (Nissila et al. 2009).

Communication planners have argued in support of ICT and policies that encourage the
involvement of intended beneficiaries in the planning and implementation of communication
development projects to promote an effective transition to an information society (Annor-
Frempong et al. 2005). Moreover, Melody (1996) argued that the expansion of ICT services
and appliance must be demand-driven. In the same vein, the rate at which the use of diverse
sources of information depends largely on the users' access, expertise and interests. Hence, it
is essential to conduct a study of the users' needs and consideration of issues that may prevent
them from participating in the design and implementation of technological applications
(Annor-Frempong et al. 2005). As previously noted in Chapter 2, there are significant benefits

of participatory approaches over top-down communication only.

Adam and Wood (1995) singled out some constraining factors affecting the utilization of ICT
including: a lack of awareness; an underdeveloped legal framework for information sharing;

infrastructure problems; poor connectivity to a global network; maintenance problems; weak
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research and development; and high taxes. Similarly, Murdock et al. (1996) stated that material
resources and economic power play a fundamental role in determining whether people use ICT
and the nature and pattern of that use. Poorly resourced farmers and low-income earners are
incapable of paying for equipment costs, access costs and telephone costs incurred in the access
and use of ICT (Selwyn 2002); however, there are other schools of thought that believe that
poor people do not necessarily require ICT (Okyere and Daniel 2012, Lucky and Achebe 2013).
In addition, Saker (2002) elucidates the role and the relation between information and

development; explaining that:

Information leads to resources;

Information leads to opportunities that generate resources;

Access to information leads to access to resources;

Access to information leads to access to opportunities that generate resources.

Fortier’s (2003) findings show a number of obstacles limiting the adoption of ICT ranging from
finance; community ownership and relevance; technology; organization and management. ICT

in general clearly have great potential.

This study focuses specifically on mobile phone technology. Almost half of the world's
population make use of mobile phones in their day-to-day activities which have contributed
significantly to their endeavours (Ajayi 2013). Mobile phone technology facilitates innovative
business models, advances technology; and creates new employment, all of which have
affected economic growth and productivity, not only in urban areas but also in rural
communities (Ekoja 2007). Undeniably, mobile services have transformed every sphere of
human endeavour, facilitating access to speedy information, connecting people to one another
and empowering them with accurate and up-to-date information. Furthermore, Smart phones

such as Android, BlackBerry, Apple iOS etc. have changed people's approach to accessing
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information: mobile applications; social media; the internet; mobile photography; online
transactions and navigation; have all become increasingly essential to function in today's world
(GSMA 2013a). The following sections explore the role of two ICT specifically, firstly the use

of radio, followed by mobile phone technology with a particular focus on their use in Nigeria.

It has been argued that the available evidence on the theme of ICT is primarily anecdotal and
dominated by promises rather than reality (Walsham and Shaay 2006, Francis 2016). It is also
argued that much of the available evidence focuses on those who use ICT and as a result of

particular development initiatives such as telecentres.

There are clear distinctions between new ICT such as computer and mobile phones and old
ICT such as radio, television and landline telephony although the current technological
convergences progressively blur such divisions. Hence, single devices such as mobile phones
can now receive information, process, store and display text, image and sound at the same time.
In Nigeria, there is ample evidence that several emerging radio users are found in rural areas
(Safe et al. 2010); therefore, it is important to evaluate "Old ICT" technologies before

considering the importance of mobile phone technologies.

3.1.1 Detailed Account of Differences between technologies (ICTs) and their
Limitations

ICT is an umbrella term that includes all technologies for the communication of information.
It encompasses: any medium to record information (computers, printers, projectors, magnetic
disk/tape, optical disks - CD, DVD, flash memory etc.); and also technology for
broadcasting information - radio, television; and any technology for communicating through
voice and sound or images- microphone, camera, loudspeaker, telephone to cellular phones
(Lubbe 2009). The table below presents detailed account of differences, limitation of each

technologies and how the technology work together.
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S/N

Technologies

Use of Technologies/Advantages

Limitations

Radio

« Radio is one of the media which covers huge population.
« Radio can be enjoyed at home, in office, while driving car and
can be enjoyed anywhere.
« Radio channels varies from region to region, hence you can
listen radio in your regional language.
« Like other entertainment media, Radio is also favourite of large
number of population.

e You can advertise your product on radio and the rate of
advertisement is usually lower than other medium of
communication.

« Important information or news can be easily spread on radio.

e For local market radio is one of the powerful medium of
communication

Only an audio medium for communication.
During bad weather you cannot listen radio
properly. Often unclear and is affected by
weather.

You need to adjust frequency properly.

Less and limited radio channels are available

compared to other communic