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Abstract: The advancement in agricultural technology frontiers over time has resulted in continuous upward
shifts in the production, distribution and consumption of agricultural produce worldwide. Such dramatic shifts
in the technology frontier have increased the technology gap between countries and regions because of
differences in the physical and institutional environments affecting the adoption of these technologies. The
current level of transfer and adoption of technology in Africa does not approach the gains realized elsewhere
where the technologies have been transferred to. In developed countries, the development, adoption of new
techniques combined with institutional and organizational changes, have increased agricultural productivity
and decreased costs. This study is a synthesis of agriculture technology transfer in Africa which in addition
to defining technology transfer examines the concept of technology transfer, its barriers, opportunities and the
needed technology transfer drivers in African agriculture, as well as the processes for effective technology
transfer.
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INTRODUCTION between countries and regions because of differences in

In Africa, majority of the populace are involved in adoption of these technologies. In Africa, technology has
agriculture and it plays a significant role in the Gross had a limited impact on agricultural productivity [2]. The
Domestic Product (GDP) of African countries. In Gambia current level of transfer and adoption of technology in
for example, the main stay of the economy comes from the Africa does not approach the gains realized elsewhere
agricultural sector and employs about 75% of the labour where the technologies have been transferred to. In
force contributing about 28% of the GDP [1]. Today, we developed countries, the development, adoption of new
live in a world that is geographically, culturally, politically, techniques combined with institutional and organizational
economically and technologically diverse yet, the power changes, have increased agricultural productivity and
of communications has made the world a global village. decreased costs. If the world agricultural sector is
The advancement in agricultural technology  frontiers growing and technological means are available for
over time has resulted in  continuous  upward  shifts in agricultural development, why are the African countries
the production and distribution of agricultural produce still experiencing poor performance and widespread
worldwide. Most of the upward shifts have been poverty in agriculture? How can this trend be reversed?
incremental, arising from improvements in one or several This study is a synthesis of agriculture technology
technical and institutional components (e.g., crop transfer in Africa which in addition to defining technology
rotations, soil protection, land tenure arrangements, transfer examines the concept of technology transfer, its
hybrid seed technology, improved seed and fertilizer and need in African agriculture, barriers and opportunities to
agricultural biotechnology) [2]. Such dramatic shifts in the its adoption and adaptation to the local environment.
technology frontier have increased the technology gap Furthermore,  the  needed technology drivers in African

the physical and institutional environments affecting the
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agriculture, the processes for effective technology from developed nations to under developed ones. This
transfer and a look at the way forward for technology
transfer in African agriculture were also explored.

Technology Transfer: “Technology Transfer (T ) is a2

process by which existing technology is transferred or
transformed to fulfil the user’s needs” [3]. [4] was of the
opinion that a more complete definition was by [5] who
stated that “Technology transfer is the process by which
research and other new technologies are transferred into
useful processes, products and programs.” [4] in
analyzing [5] definition stated that every phrase of the
definition is significant in that: “The process” defines T2

as a methodology and not a “thing”; “Research findings”
suggests that research is the genesis of new technology;
“Other new technologies” suggests that new
technologies can also emerge from other fields of
endeavour; “Are transferred into” implies that an
adoption of the technology takes place and not simply its
use; “Processes” are techniques for accomplishing works;
“Products” are actual tools, materials and other hardware
or software; and “Programs” mean the institutional
garnering of resources to accomplish the works. [6]
defined technology transfer as a series of inter-related
activities leading to the adoption of a new product or
procedure of doing things by a group of users. They
further emphasized that new product or procedure could
mean any improvement over an existing technologies or
processes, not necessarily a chronological recent
invention. The processes involved in T integrate multiple2

functions including organized research and development,
design, production engineering, manufacturing, marketing
and other value-adding activities in a complex web
containing multiple feedback loops [7]. 

On the other hand, [8] defined technology transfer as
the movement of technological and technology related
organizational know-how among partners (individuals,
institutions and enterprises) in order to enhance at least
one partner’s knowledge and expertise and strengthen
each partner’s competitive position. This definition may
not be applicable in the African agricultural context as the
aim of technology transfer is usually to meet the
developmental needs of the people in terms of improved
agricultural practices; increased productivity; and better
management practices through developmental aid. It is
usually not profit oriented at least within the African
context as it is usually sponsored or supported by Non
Governmental Organizations (NGOs). T  has in time past2

been seen as the exportation of sophisticated  machineries

poor understanding of technology transfer has resulted
in the abandonment of highly sophisticated and high cost
machines in most African countries. Some of these
machines are never unpacked from their boxes resulting in
waste of resources, expiration of the machines without
use and discouragement on the side of the donor nations.
Technology transfer is much more about the people than
it is about technology.

The Need for Technology Transfer in African
Agriculture: The goal of technology transfer in
agriculture is to help develop indigenous technological
capabilities and meet the broader socio-economic
objectives of the people [9]. The idea is to help
developing countries move from traditional based
agriculture to technology based agriculture through the
infusion of resources into research and development to
produce chemicals, improve production and breeding
techniques, better farm management skills, etc. [1]. In
Gambia, women involved in horticultural crops have been
reported to be constrained by the use of inappropriate
agricultural technologies, inadequate supply of inputs,
low crop yield and lack of access to the market. For these
farmers, the transfer of technologies to address these
constraints is imperative. The technological gap in
African agriculture has been largely attributed to the lack
of techniques and low levels of technology adoption [2].
Agricultural productivity in Nigeria is on the downside
due to the tedious nature of the operations associated
with the tools and equipment used. The sector is now
manned by the old and aged ones while the young and
the agile leave for the congested urban areas. Most
tertiary institution graduates have continuously attributed
their unwillingness to venture into agriculture to the
traditional nature of its practices. All these challenges
culminate in the urgent need for the transfer of
appropriate technologies to African countries. 

[9] identified three different objectives or basis on
which technology transfer is embarked on:

Technology Importation for Import Substitution: Here,
the developing country imports appropriate technology
or proven technology to develop an existing indigenous
production system. Such technologies are targeted at
specific agricultural sector of a country’s economy with
the aim of increasing productivity, management and
marketing of agricultural produce in meeting the demand
of the people and reduce dependency of foreign
importation.
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Technology Importation to Boost Export Oriented real international co-operation spans beyond aid; more of
Industries: The primary objective is to develop beneficial transaction for both the donor and the receiver.
productivity to cater for export market. [1] stated that There is a general view that an increase in the flow of
countries exploit their own comparative advantages and overseas development assistance would necessarily
utilize imported technology to capture foreign markets. promote technological development in developing

Technological Importation to Support Indigenous assistance is not a major carrier of technology to poor and
Capabilities: This option is utilized by countries that have developing countries [11]. He added that in specific areas
attained a certain level of technological capability to of technical co-operation, it is most often than not
compete in the international market [10]. Technologies are doubtful that aid programmes do make important
transferred to boost the existing technology and compete contributions to technological development. Secondly,
better with major players in the foreign market. most development-assistance programmes focus on

African agriculture is in dire need of technologies agricultural production, which has less potential for
that will help boost local production to meet the demand technological development than industrial production
of the people. This should be the focus of African comprising of production, distribution and consumption.
countries in the transfer of technologies – to boost local Increasing developmental assistance or aid without
production – while other basis for technology transfer redirecting the focus would simply make available more
could further be exploited once the immediate production funds and machineries that the developing countries
demand of the people has been met. cannot utilize effectively. In essence, increases in aid flow

Barriers and Challenges of Technology Transfer: The development.
main barrier to technology transfer is the resistance to
change [4]. A number of other barriers have been Technology Transfer Drivers: [12] in his study on
associated with technology transfer and they include: creating an enabling environment for the transfer of
language barrier, culture differences, customary law, agricultural technology transfer identified some forces
technological development maturity of the people or behind the growth in demand for agricultural technology.
locality, economic strength, proximity of the locality to It was noted that such drivers include interactions among
and from the donor location and available natural some sets of processes which define a uniform framework
materials. These challenges are rather complex and their for the transfer of agricultural technology. As research
mix is dependent upon the provider and the receiver of the and science advance the frontiers of knowledge, it is
technology [4]. Furthermore, technology transfer important to bear in mind that such efforts must not lose
practitioners over the years have been faced with the fact sight of the guiding principles of sustainable
that it is almost impossible to keep pace with the need for development. Science and technology is like a listening-
T  in a highly accelerated changing world. This has mainly post at the outer edges of human perception. But science2

been attributed to the fact that there are so many cannot work in isolation. For it to make maximum impact
advancement in technology itself, shifts in political and on the societies of tomorrow it must interact with politics,
socioeconomic environments, changes in the workforce with democratic debate and it must be geared towards
with differing characteristic needs and evolutions that defined goals [13]. This is in line with the agricultural
propel people into new and unknown jobs areas. technology transfer drivers identified and are focused on

Within African countries, another major challenge institutional policies. They include:
has been in providing institutional framework to accept,
adopt and adapt transferred technologies, where the Policies that influence the potential of agricultural
capacity exists. Institutional development as well as the technology input use through the development of
provision of basic infrastructure for technological resources which influence upwards the technology
innovation will remain a major concern for most response function characterized as market incentives.
developing countries [11]. But with well organized Investment in agriculture be it human or material is
international co-operation programmes, it is possible to tailored toward one goal: profit; it is imperative that
promote the adoption of appropriate technologies in institutions within African countries promote policies
African countries, especially where the requisite capacity that show the benefit of the adoption of transferred
is available. However, international co-operation is often technologies on the profits of those involved in
seen as developmental aid in the traditional context but agricultural production.

countries. It should however be noted that development

cannot necessarily contribute to technological
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Policies that influence the effective demand for Effective technology transfer in African agriculture
technology by producing knowledge on its use must be tailored towards the need of the people involved
(information flow and education), credit and assured in agriculture. A knowledge and understanding of their
markets for outputs characterized as institutions. needs and an internal environment for innovation is
There is need for agencies to integrate the marketing imperative for effective technology transfer. When
of technologies being transferred to the users as part technology is adopted or foisted without consideration
of the technology transfer process. Appropriate for the local conditions and local capabilities, it generally
agricultural technologies, trainings and related turns into a disaster [14]. A participatory approach has
improvements in marketing methods are  essential  in always been an effective way of transferring technology
enhancing agricultural productivity [1]. to developing countries. It creates room for integration
Policies that determine the growth in supply of and sharing of knowledge, dexterity and access between
technology domestically or the transfer and the technical group and the receiver of the technology [1].
commercialization through trade characterized as The issue of monitoring and evaluation through
investment. This is tailored toward policies that discussions and field visits and on-farm trial
encourage the adaptation and adoption of transferred demonstrations are vital in the effectiveness of the
technologies to the local environment. This can be transfer of technology. The essence of monitoring and
achieved through partnership ventures between the evaluation is to ascertain the appropriateness of the
donor agency and the local business men but technology to the condition of the local people.
policies need to be developed to encourage such In the transfer of technologies, emphasis must be
ventures. placed on transfer of appropriate technologies and not the
Policies that help geographically dispersed high-tech innovation and development. Appropriate
technology to be distributed and also determine how technologies are small scale technologies that are energy
they operate and are characterized as infrastructure. efficient, environmentally sound, labour intensive and can

[12] noted that the four major elements that should technology that can be effectively utilized and afforded
provide the enabling environment in influencing by developing countries; it is immensely cheaper than the
technology adoption, transfer and commercialization in sophisticated, highly capital intensive technology of
African countries are market incentives, institutions, modern industry [16]. Although this technology is termed
investment and infrastructure which are referred to as the “cheap” or “second hand”, it has been widely advocated
four I’s. The key catalysts for the successful functioning as the right technology for rural development. The way
of the four I’s are interactions among appropriate micro forward with appropriate technology is to combine its
and macroeconomic policies and a well functioning elements with some aspects of high technology into a
system of governance. These are the fundamental new paradigm of sustainable technology [15].
requisites for creating an enabling environment for
technology transfer in Africa. Adapting Transferred Technologies: Adapting

Effective  Technology  Transfer: Often times, attention one industry or locality or condition to another.
has   been   focused   on  the  latest  technological Technology transfer is only complete when it is adapted.
innovation, neglecting   the   channel   through   which In adapting a technology to a local condition, the local
 the technology gets to the people. For effective T  in person must be willing to go through the adaptation of2

agriculture, it is important to focus not only on the latest the technology and the technology must be applicable to
technological innovation as it applies to agriculture but the local conditions [17]. The local people have the
also on the latest state of the practice of technology responsibility to accept and adopt the technology to its
transfer. It is suggested that a hands on practical guide or local condition and also provide supporting role to the
manual on systematic application of agricultural provider of the technology by providing adequate
technology transfer be made available to T practitioners, information on what works and what is acceptable within2

mainly agricultural extension workers who are involved in the local community. Technology transfer is indeed a
the application of T . This will help bridge the gap partnership between the provider of the technology who2

between the state of the art technology and the state of has something to share and the receiver who will put it to
the practice. good use. The two parties have roles to play if

be controlled by the local community [15]. It is the kind of

technology is the implementation of a technology from
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technology transfer is to be effective. Technology The above three points present a sure path to
transfer is only said to be successful if it results in a technology transfer that would impact all the components
positive change [4]. The aim therefore is to have a of agricultural system in Africa, leading to improvements
successful technology transfer and not just an exchange in techniques, environment and coordination mechanisms.
of information. It is expected to bring about increase in It is worthy of note that for these options to effectively
income through the increased productivity, increase in close the technological gap between the existing
knowledge and skills and improved quality of life of the indigenous technologies in Africa and those of the
people. developed countries, they must be complemented by

Technology Transfer Institutional gap to be closed up include general policies
The Way Forward for African Agriculture: Agricultural affecting price, trade and monetary; fiscal systems and
system is viewed as a production-distribution- specific laws and regulations concerning business
consumption sequence (PDCS) of physical development, intellectual property protection and
transformations linked through transactions [18]. These environmental protection that affect decisions to import
physical transformations are governed by a production technologies and invest in adaptive or inventive research
function that relates inputs to output [2]. Facilitating [2]. The implementation of technology depends on the
agricultural productivity requires increasing the pattern or nature of incentives deriving from the
productivity of the agricultural system’s PDCS. This underlying economic conditions with which producers are
would cut across all the physical transformation faced in making technology choices. The determinants of
components of agricultural production, i.e. the PDCS, long-term growth are typically good policies which
inevitably leading to significant development in African typically translate into faster economic growth [19].
agriculture. This can be accomplished by embracing and
creating an enabling environment for technology transfer CONCLUSIONS
in three key areas as noted by [2]:

Improving the techniques in each of the individual boosted technologies around the world especially in the
transformations that shift the production functions agricultural sector and the need for technology transfer
upwards (e.g., through improved seeds, agronomic has been recognized to require even more acute effort.
practices, harvesting, storage and processing Appropriate human resource development is essential in
techniques) thereby closing the technology gap. the creation of the African people’s capacity to absorb,
Shifting the existing technology frontier further adapt and manage scientific and technological knowledge,
meeting that of the advanced nations is a continuous products and techniques being transferred. African
process of generating new techniques, providing an countries should devote to strategies that close the
enabling environment and coordinating the different technology gap by easing physical, economic and social
stages of the agricultural system; barriers to technology adoption to meet the challenge of
Improving the environment that allows the realization increasing agricultural productivity. In addition to that,
of potential gains from technical advancements (e.g., developing countries are expected to put more concerted
timely and adequate supply of inputs, credit, access and guided effort towards effective technology transfer.
to markets, infrastructure). As earlier stated,
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