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The creation of commercialization opportunities for smallholder farmers has taken primacy on the development agenda of

many developing countries. Invariably, most of the smallholders are less productive than commercial farmers and

continue to lag in commercialization. Apart from the various multifaceted challenges which smallholder farmers face,

limited access to agricultural extension services stands as the underlying constraint to their sustainability. 
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1. Introduction

In the past 25 years, the creation of commercialization opportunities for smallholder producers has taken primacy on the

development agenda of many developing countries. However, most of the smallholder producers are invariably less

productive than commercial farmers and continue to lag in commercialization . Across Africa and Asia, many

governments together with the private sector and non-governmental institutions have extended different forms of support

to reduce the lag in commercialization by smallholders and to leapfrog their transformation to commercial farming .

While the deployment of such measures might be the necessary conditions for bolstering the sustainability of farmers, it is

posited that, unless agricultural extension approaches are radically transformed, the intents of these strategies are most

likely not to be realized . 

The public extension system is the largest and most common source of agricultural information and services for

smallholder farmers in developing countries . It is one of the major undertakings of the government, with the Ministries

of Agriculture having a de facto monopoly over provision of the extension and advisory services . However, there is

a widespread concern among the developing countries that public extension systems are underperforming and have failed

to effectively push the smallholder commercialization agenda .

Currently, there are studies suggesting the potential of linking extension systems with Information and Communication

Technology-based strategies to promote and hasten farmer-farmer interactions and the ability of farmers to effectively

communicate with extension and researchers (feedbacking) [1,12,18,22,23]. However, it is imperative to firstly identify and

characterize agricultural extension approaches being used and explores their theoretical and practical application in

various developing countries.

2. Limitations of Improving the Sustainability of Smallholder Agricultural
Production and the Role of Agricultural Extension in Developing
Countries

Smallholder farming in many developing countries is challenged by several factors. These can be broadly classified into

ecological, economic, social, and institutional challenges. Some major ecological and production challenges being faced

by the farmers include severe incidences of droughts , water and feed shortages, poor breeding management

practices, and limited animal welfare and health skills . Apart from that, lack of access to formal, high-value output

markets as well as poor access to finance and infrastructure by smallholders are some of the challenges limiting their

environment for economic growth and development . Furthermore, limited access to extension services by the

farmers, especially those in remote areas, is a key limitation for their commercialization . Literature is replete with

shortfalls associated with the provision of public extension services to smallholder farmer . In developing

countries, the public extension systems are heavily under-resourced, over-stretched, lack skilled human resource, and

infrastructural support, and are faced with an overall decline in investment . Further, the systems are often

characterized by high farmer-to-extension ratios as the number of trained extension agents is limited .
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Invariably, the role of agricultural extension and advisory services is pertinent to effecting change and driving the rural

development imperative through smallholder agricultural production. Across Africa and Asia, agricultural extension has

long been one of the major conduits of agricultural development and transformation leading to rural poverty reduction and

increased food security . Despite extension having been criticized for failing to deliver such results adequately, it is

perceived to have remained the bedrock of smallholder agricultural production . This is because it brings farming

information, inputs, facilitates access to markets and credit facilities, and promotes the organization and training of

smallholder farmers and producer groups for improved production, livelihoods, and the ensuing growth in household

income and well-being .

3. Agricultural Extension Approaches Used in Africa and Asia

3.1. Technology Transfer-Based Extension

The rise in agricultural sciences and weak research-extension-farmers linkages in Africa and Asia in the nineteenth

century allowed more technology to be created outside the farms by both public and private research organizations [45].

However, this gave birth to technology transfer approaches which somewhat involved centralized and top-down planning

to assist in the dissemination of modern research innovations from experts to farmers [19,29,46].

The main technology transfer approaches used in Africa and some parts of Asia include Ministry-based or public

extension and the training and visit extension approach

3.1.1. Ministry-Based or Public Extension Approach

The Ministry-based, also termed public extension approach, has traditionally been the most dominant extension system

worldwide  and was adopted by many countries in Africa and Asia. Invariably, under this system, the key responsibility

for agricultural extension activities often rests with central governments, since agriculture is the state subject . The

technology transfer approach is largely supply-driven, efficiency-based, and focuses on specific national objectives, such

as increasing yield and reducing costs of production on national commodities . .

3.1.2. The Training and Visit (T&V) Extension Approach

According to Nagel , the T&V extension approach is not a separate but one way to organize Ministry-based extension.

The T&V approach was generally introduced for transferring the latest agricultural technologies and practices from

research to farmers . Proponents of the approach believed that transfer of technology can be achieved by increasing

and regularizing farmer visits by extension workers, strengthening the supervision of extension programs and workers,

providing extension workers with specialized knowledge and resource support, and increasing the extension agent-farmer

ratio through recruitment and training of more frontline extension staff . Thus, the T&V approach is more

centralized, linear, top-down, and is based on a hierarchical structure and a rigorously planned schedule to be followed by

extension officers .

3.2. The Commodity Specialized Extension Approach

The commodity specialized extension approach dates to colonial times  and is currently being used across Africa and

Asia . Implementation of the approach follows a planned and coherent set of extension procedures designed to

promote the production of high-income livestock projects such as domestic-oriented dairying  and predominant export

or cash crops . It is also used to promote the utilization of strategic agricultural inputs such as cattle dipping

acaricides, and crop fertilizers, and herbicides. Commodity specialized extension is centralized  and planned based

on a self-financed model with coordination from the government  or private organizations working with contracted

farmers .

3.3. Participatory Agricultural Extension Approaches

Participatory extension approaches use farmers to deliver extension services to fellow farmers in group setups with

frontline extension agents serving as facilitators, and not teachers. Program planning for the approaches is usually

controlled locally by farmer groups or farmer associations [58]. These approaches recognize that farmers are already key

sources of information for other farmers as argued by Mapiye et al. [12]. By using the existing farmers’ social networks

and group learning arrangements, participatory approaches promote a reinforcing effect which is essential in mobilizing

farmers to embrace local agricultural programs and adopt new technologies [27,32]. Such actions include information

sharing, peer consultations, collective problem diagnosis, and decision-making [47] using meetings and demonstrations

with small, large and general community groups [32].
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3.3.1. The Farmer Field School Approach

The Farmers Field School (FFS) came to Africa from Asia, where it was successfully used to educate farmers about

integrated pest management through farmer group learning . The approach is widely accepted in these regions

because it is participatory and uses a non-formal education approach where extension officers are more of facilitators

than instructors . The approach is group-based and uses iterative, interactive and experiential adult learning

practices involving periodic meetings following a planned schedule to enhance the development and transfer of innovation

[7,44]. Thus, during the meetings, farmers are assisted to carry out their research, analyze and test farm problems, and

develop appropriate solutions for the problems [43,58].

3.3.2. The Project (Integrated) Extension Approach

The project-based extension approach focuses on a defined location (community), for a given period (usually, some few

years) , and emphasizes work with disadvantaged farming groups to alleviate poverty . Invariably, the approach

focuses on what is needed by both the beneficiaries and donors  and involves substantial infusions of outside sourced

funds and resources to achieve that common goal . Even though substantial financial and technical input support

comes from international development agencies, project-based approaches may be controlled at central government

levels. The aim is largely to demonstrate the potential of certain new technologies and methods that could be extended

and sustained after the project period .

3.3.3. The Farming Systems Research–Extension Approach

The farming systems research–extension (FSR-E) approach is centered on solving farmer problems through holistic,

systems-based, localized, and iterative technology development and delivery processes . Early forms of this

approach driven by economists and social scientists began with experiences in Africa, Asia, and Latin America . The

FSR-E approach aims to develop practices that are tailored to fully meet the heterogeneous demands of the farmers 

. However, the agricultural extension content must be developed off-research station but through on-farm research

processes involving local farmers and their farms [53,65].

3.4. The Cost-Sharing Extension Approach

Cost sharing is an emerging extension approach in developing countries . The approach requires that users pay a fee

for accessing agricultural extension services that benefit them . The approach targets those farmers who do not have

the means to pay the full amount for accessing the extension services . Its primary purpose is, therefore, to promote

the use of agricultural programs that are likely to meet local situations, contribute to farm improvements, and make

frontline extension agents more accountable to the interests of the farmers .

3.5. The Education Institution Extension Approach

The education institution approach was developed through the United States Land Grant university experiences. The

approach was introduced to Africa and Asia by donor agencies such as USAID . An education institution extension is a

decentralized approach that is often implemented by well-established educational institutions (Agricultural schools,

colleges, and universities) with the technical knowledge and research capacity to conduct the extension activities

especially to poorly resourced farmers . The approach, therefore, forms part of the institution’s outreach activities

[53].

The educational institution extension approach is facilitation for empowerment approach which builds practical knowledge

in the classroom and technical skills in the farming field. Program planning for the approach tends to be controlled by

those who determine the curriculum of the educational institutions. Generally, in this model, industry (research), as well as

intermediary players, become part of the extension system [46].

4. Towards a Revolutionized Extension System in Developing Countries

Failure by the public extension system to effectively support the ever-expanding smallholder farming sector calls for

innovative strategies to revolutionize the system . This suggests the need for the extension system to be reformed and

become more cost-effective, smallholder farmer-centered, participatory and pluralistic . The revitalized extension

system should embrace the contemporary application of ICTs in its processes, emphasize the participation of resource-

constrained smallholder farmers, rural women’s empowerment, as well as the involvement of both farmers and extension

agents in adaptive research . Figure 1 illustrates the potential of infusing extension systems with ICTs for

sustainable growth of the smallholder farming systems. However, the use of innovative strategies in developing countries

is being hampered by the gaping lack of innovative institutions, especially those supporting smallholder farmers .
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Figure 1. The schematic presentation on the prospects of revolutionizing agricultural extension using ICTs.

The provision of extension services has continued to evolve with efforts pointing to the development and application of

ICT-based innovations . Already, the research discourse in this area underscores the potential for ICTs in improving

the provision of agricultural information and advisory services towards smallholder farmers .

The capacity of ICTs to bring this new momentum to smallholders seems even more compelling due to the current

increased investments in research and development and the upsurge of organizations promoting their use in rural farming

communities especially in East Africa [71]. Also, The ever-increasing availability and uptake of mobile phones (Figure 2)

present a huge potential for the proliferation of all-inclusive ICT-based innovations among smallholder farmers .

Figure 2. The spread of digital technologies in the SSA region (Source: World Bank Data ).

Internet is also an important component of digitization, and its access by smallholder producers further unlocks the

prospects of driving agricultural production in the sector through digital-based strategies. As shown in Figure 2, internet

use is also projected to continue growing in developing countries and specifically within smallholder agricultural systems

.

Apart from that, there are dozens of various agricultural mobile applications (Apps) and web-based platforms being

developed and implemented to support agricultural extension delivery and, hence, transformation of smallholder farmers

.

Lastly, one of the greatest potentials for revitalizing extension is the fact that smallholder farmers are inherently

agricultural innovators, and that they actively engage in sharing innovations among themselves and are eager to

communicate with extension experts .

In order to effectively introduce ICTs in extension delivery among the developing countries, their policies should focus on

improving infrastructure in the rural farming communities which include expansion of electrification programs as well as

widening access to internet service and mobile network coverage by resource poor farmers [23].

5. Conclusions

Smallholder agricultural production is an important component of the agricultural economy. However, smallholder farmers

continue to lag in commercialization, and this is caused by many challenges and constraints. Some of the major

challenges include the shortage of inputs, low formal market participation, land degradation, poor access to financial
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resources, lack of skills, and limited access to extension services. Agricultural extension invariably helps to bring

agricultural information, inputs, and improved technologies and facilitates access to markets and credit facilities by

smallholder farmers for improved productivity and livelihoods. Sustainable agricultural development among smallholder

farmers can be achieved by adopting and applying extension approaches that fit into the condition of the farmers. They

are various extension approaches that are being used to support the smallholder agricultural development agenda in

developing countries. Some of these approaches include technology transfer approaches (Ministry-based and T&V), the

commodity specialized approach, participatory extension approaches (FFS and project (integrated) approach, farming

systems research and extension approach), cost-sharing approach, and education institution approach. Public extension

is the chief source of extension services for smallholder farmers in developing countries; however, it has remained

deficient due to various systemic challenges, which are complex and multifaceted. It is deemed to be heavily under-

resourced, costly, overstretched, unaccountable, and often beset by bureaucratic processes. The inefficiency of the

extension system often restrains farmers from addressing their everyday challenges and seizing various developmental

opportunities. Failure by the public extension system to effectively support the ever-expanding smallholder sector calls for

innovative strategies to revolutionize the system.

References

1. Ogbeide, O.A.; Ele, I. Smallholder Farmers and Mobile Phone Technology in Sub-Sahara Agriculture. Mayfair J. Inf. Tec
hnol. Manag. Agric. 2015, 1, 1–19.

2. Hemming, D.J.; Centre for Agriculture and Bioscience International (CABI); Chirwa, E.W.; Ruffhead, H.J.; Hill, R.; Osbo
rn, J.; Langer, L.; Harman, L.; Coffey, C.; Dorward, A.; et al. Agricultural Input Subsidies for Improving Productivity, Far
m Income, Consumer Welfare and Wider Growth in Low- and Middle-Income Countries A Systematic Review. Agricultur
e 2018, 1–139.

3. Aliber, M.; Hall, R. Support for Smallholder Farmers in South Africa: Challenges of Scale and Strategy. Dev. S. Afr. 201
2, 29, 548–562.

4. Terblanche, S.E. Towards an Improved Agricultural Extension Service as a Key Role Player in the Settlement of New F
armers in South Africa. S. Afr. J. Agric. Ext. 2008, 37, 58–84.

5. Deichmann, U.; Goyal, A.; Mishra, D. Will Digital Technologies Transform Agriculture in Developing Countries? Policy R
esearch Working Paper; World Bank: Washington, DC, USA, 2016; Volume 47.

6. Eicher, C.K. Agricultural Extension in Africa and Asia; Department of Agricultrural Economics, Michigan State Universit
y: East Lansing, MI, USA, 2007.

7. Raidimi, E.M.; Kabiti, H.M. A Review of The Role of Agricultural Extension and Training in Achieving Sustainable Food
Security: A Case of South Africa. S. Afr. J. Agric. Ext. 2013, 47, 120–130.

8. Millar, J. Adapting Extension Approaches to Cultural Environments in South East Asia: Experiences from Laos and Indo
nesia. Ext. Farming Syst. J. 2009, 5, 143–148.

9. Baig, M.B.; Aldosari, F. Agricultural Extension in Asia: Constraints and Options for Improvement. J. Anim. Plant Sci. 201
3, 23, 619–632.

10. Meena, M.S.; Singh, K.M. Pluralistic Agricultural Extension System in India: Innovations and Constraints; Munich Perso
nal RePEc Archive: Munich, Germany, 2013.

11. Gwala, L.; Monde, N.; Muchenje, V. Effect of Agricultural Extension Services on Beneficiaries of the Nguni Cattle Projec
t: The Case Study of two Villages. Appl. Anim. Husb. Rural Dev. 2016, 9, 31–40.

12. FAO. Information and Communication Technology (ICT) in Agriculture: A Report to the G20 Agricultural Deputies; Food
and Agriculture Organisation: Rome, Italy, 2017.

13. Cook, B.R.; Satizábal, P.; Curnow, J. Humanising Agricultural Extension: A review. World Dev. 2021, 140, 105337.

14. Udmale, P.; Ichikawa, Y.; Manandhar, S.; Ishidaira, H.; Kiem, A.S. Farmers’ Perception of Drought Impacts, Local Adapt
ation and Administrative Mitigation Measures in Maharashtra State, India. Int. J. Disaster Risk Reduct. 2014, 10, 250–2
69.

15. Kohler, M. Confronting South Africa’s Water Challenge: A Decomposition Analysis of Water Intensity. S. Afr. J. Econ. Ma
nag. Sci. 2016, 19, 831–847.

16. Oduniyi, O.S.; Rubhara, T.T.; Antwi, M.A. Sustainability of Livestock Farming in South Africa. Outlook on Production Co
nstraints, Climate-related Events, and Upshot on Adaptive Adapacity. Sustainability 2020, 12, 2582.



17. Mcdermott, J.J.; Staal, S.J.; Freeman, H.A.; Herrero, M.; Van de Steeg, J.A. Sustaining Intensification of Smallholder Li
vestock Systems in the Tropics. Livest. Sci. 2010, 130, 95–109.

18. Thamaga-Chitja, J.M.; Morojele, P. The Context of Smallholder Farming in South Africa: Towards a Livelihood Asset Bui
lding Framework. J. Hum. Ecol. 2014, 45, 147–155.

19. Akpalu, D.A. Agriculture Extension Services Delivery in a Semi-Arid Rural area in South Africa: The Case Study of Thor
ndale in the Limpopo Province. Afr. J. Food Agric. Nutr. Dev. 2013, 13, 8058–8076.

20. Mapiye, O.; Makombe, G.; Mapiye, C.; Dzama, K. Limitations and prospects of improving beef cattle production in the s
mallholder sector: A case of Limpopo Province, South Africa. Trop. Anim. Health Prod. 2018, 50, 1711–1725.

21. Liebenberg, F. Agricultural Advisory Services in South Africa; A Discussion Paper; Department of Agricultural Economic
s, Extension and Rural Development, University of Pretoria: Pretoria, South Africa, 2015.

22. Davis, K.E.; Terblanche, S.E. Challenges Facing the Agricultural Extension Landscape in South Africa, Quo Vadis? S. A
fr. J. Agric. Ext. 2016, 44, 231–247.

23. Danso-Abbeam, G.; Ehiakpor, D.S.; Aidoo, R. Agricultural Extension and its Effects on Farm Productivity and Income: I
nsight from Northern Ghana. Agric. Food Secur. 2018, 7, 1–10.

24. Myeni, L.; Moeletsi, M.; Thavhana, M.; Randela, M.; Mokoena, L. Barriers Affecting Sustainable Agricultural Productivity
of Smallholder Farmers in the Eastern Free State of South Africa. Sustainability 2019, 11, 3003.

25. Swanson, B.E.; Rajalahti, R. Strengthening Agricultural Extension and Advisory Systems: Procedures for Assessing, Tr
ansforming, and Evaluating Extension Systems; World Bank: Washington, DC, USA, 2010.

26. Nagel, U.J. Alternative approaches to organizing extension. In Improving Agricultural Extension: A Reference Manual; S
wanson, B.E., Bentz, R.P., Sofranko, A.J., Eds.; Food and Agriculture Organisation: Rome, Italy, 1997.

27. Duvel, G.H. Towards an Appropriate Extension Approach for Agricultural and Rural Development in South Africa. S. Afr.
J. Agric. Ext. 2000, 29, 10–23.

28. Marwa, M.E.; Mburu, J.; Oburu, R.E.J.; Mwai, O.; Kahumbu, S. Impact of ICT Based Extension Services on Dairy Prod
uction and Household Welfare: The Case of iCow Service in Kenya. J. Agric. Sci. 2020, 12, 141.

29. GFRAS. Module 3: Agricultural Extension Programme Management; GFRAS: Lindau, Germany, 2016.

30. Ogebe, F.O.; Adanu, D.O. Impact of Training and Visit (T&V) Extension System on Outputs and Income of Cereals Far
mers in Zangon Kataf Local Government Area of Kaduna State, Nigeria. J. Res. Bus. Manag. 2018, 6, 42–49.

31. Axinn, G.H. A Guide on Alternative Extension Approaches; Food and Agriculture Organisation of the United Nations: Ro
me, Italy, 1988; pp. 1–31.

32. Kromah, A.T. Extension Approaches for Agricultural Extension: Modernizing Agricultural Extension Systems; IL, USA, 2
016; Available online: (accessed on 3 April 2021).

33. Baxter, M.; Slade, R.; Howell, J. Aid and Agricultural Extension: Evidence from the World Bank and Other Donors; The
World Bank: Washington, DC, USA, 1989.

34. Kidane, T.T.; Worth, S.H. Different Agricultural Extension Systems Implemented in Africa: A Review. J. Hum. Ecol. 2016,
55, 183–195.

35. Hanyani-Mlambo, B. Strengthening the Pluralistic Agricultural Extension System: A Zimbabwean Case Study; Food and
Agriculture Organisation: Rome, Italy, 2002.

36. Feder, G.; Murgai, R.; Quizon, J.B. The Acquisition and Diffusion of Knowledge: The Case of Pest Management Trainin
g in Farmer Field Schools, Indonesia. J. Agric. Econ. 2004, 55, 221–243.

37. Wesley, A.; Faminow, M. Background Paper: Research and Development and Extension Services in Agriculture and Fo
od Security; Asian Development Bank: Mandaluyong, Philippines, 2014.

38. Gary, A.; Willem, Z.D.B. Rural Extension and Advisory Services: New Directions; World Bank: Washington, DC, USA, 2
002.

39. Kaur, K.; Kaur, P. Agricultural Extension Approaches to Enhance the Knowledge of Farmers. Int. J. Curr. Microbiol. App
l. Sci. 2018, 7, 2367–2376.

40. Bingen, J.; Gibbon, D. Early Farming Systems Research and Extension Experience in Africa and Possible Relevance f
or FSR in Europe. In Farming Systems Research in the 21st Century; Donhofer, I., Gibbon, D., Dedieu, B., Eds.; Spring
er: New York, NY, USA, 2012; pp. 49–71. ISBN 9789400745032.

41. Nagel, R. Agricultural Extension in Africa; World Bank: Washington, DC, USA, 1989.



42. David, M.M.; Samuel, H.S. The Role of Agricultural Extension in the 21 Century: Reflections from Africa. Int. J. Agric. E
xt. 2014, 2, 89–93.

43. Qiang, C.Z.; Kuek, S.C.; Dymond, A.; Esselaar, S. Mobile Applications for Agriculture and Rural Development; World B
ank: Washington, DC, USA, 2012.

44. Tsan, M.; Totapally, S.; Hailu, M.; Addon, B. The Digitalisation of African Agriculture: Report 218-219; The Technical Ce
ntre for Agriculture and Rural Cooperation (CTA): Wageningen, The Netherland, 2019; ISBN 9789290816577.

45. Hazell, P.; Poulton, C.; Wiggins, S.; Dorward, A. The Future of Small Farms for Poverty Reduction and Growth; Internati
onal Food Policy Research Institute: Washington, DC, USA, 2007.

46. Costopoulou, C.; Ntaliani, M.; Karetsos, S. Studying Mobile Apps for Agriculture. IOSR J. Mob. Comput. Appl. 2016, 3,
1–6.

47. World Bank. World Development Report 2016: Digital Dividends; The World Bank: Washington, DC, USA, 2016.

48. AGRA. Africa Agriculture Status Report 2015. Youth in Agriculture in Sub-Saharan Africa; AGRA: Nairobi, Kenya, 2015.

49. World Bank. ICT in Agriculture: Connecting Smallholders to Knowledge, Networks, and Institutions; Updated Ed.; The
World Bank: Washington, DC, USA, 2017; Volume 53, ISBN 9788578110796.

50. Mapiye, O.; Makombe, G.; Mapiye, C.; Dzama, K. Management information sources and communication strategies for
commercially oriented smallholder beef cattle producers in Limpopo province, South Africa. Outlook Agric. 2019, 49, 50
–56.

51. Burch, S. Knowledge Sharing for Rural Development: Challenges, Experiences and Methods, 1st ed.; Latin American I
nformation Agency: Quito, Ecuador, 2007; ISBN 9789942010001.

Retrieved from https://encyclopedia.pub/entry/history/show/27293


