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Mission statement 
The mission of the Journal of Agricultural Extension is to publish conceptual papers and 
empirical research that tests, extends, or builds agricultural extension theory and 
contributes to the practice of extension worldwide. 
 
Focus and Scope 
The Journal of Agricultural Extension (JAE) is devoted to the advancement of 
knowledge of agricultural extension services and practice through the publication of 
original and empirically based research, focusing on; extension administration and 
supervision, programme planning, monitoring and evaluation, diffusion and adoption of 
innovations; extension communication models and strategies; extension research and 
methodological issues; nutrition extension; extension youth programme; women-in-
agriculture; extension, marginalized and vulnerable groups, Climate Change and the 
environment, farm and produce security, ICT, innovation systems. JAE will normally not 
publish articles based on research covering very small geographic area (town 
community and local government areas/council/counties) that cannot feed into policy, 
except they present critical insights into new and emerging issues is agricultural 
extension and rural development 
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Guides to authors 
Submission of manuscript 
Articles should be type-written in English, double spaced on only one side of A4 (210 by 
297mm) paper and not more than 15 double spaced pages.( using one-inch margins 
with Arial Theme and 12-point), inclusive of references, tables, figures and appendixes. 
Articles should be uploaded on the Journal website (journal.aesonnigeria.org). JAE 
reserves the right to ask authors to shorten excessively long papers before they are 
entered in the review process. However, JAE recognizes that papers intended to make 
very extensive contributions or that require additional space for data presentation or 
references may require more pages. 
¶ At the point of submission each articles should indicate on  the first page the title 

of manuscript 
¶ Capitalise first letter of each word of the title 
¶ At the point of submission do not include authors name, address, email and 

phone number inside the manuscript to allow blind review.  Include all the 
authors, and the associated information of each author on the metadata. JAE 
discourages the practice of including additional authors names after 
acceptance of an article. 

¶ After acceptance,  include all the authors in the metadata inside the paper one 
by one indicating name (surname and first names in full), address, email,  phone 
number, and ORCID number 

¶ Type surname and other names in full followed by address below the title 
¶ Capitalise the first letters of each name 
¶ The names of the author(s) should be followed by the abstract and subsequent 

parts of the article. 
Section heading 
¶ Capitalised only the first letter of each word or of proper nouns of the section 

head 
¶ Sub-section heads should be flushed left 

 Tables: 
¶ Number each table in Roman Numerals followed by a colon and the title 
¶ Give each table an explicit title 
¶ Capitalise the first letter of each proper nouns in the table title 
¶ Place the title of each table on top of the table 
¶ Do not use frequencies and percentages as separate columns in a table. Use 

percentages and indicate the sample size in bracket after the word percentage 
¶ Indicate boarders of table row headings, sub headings sub-total and total 
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¶ Type table(s) in exact text location(s) 
Figures: 
¶ Number each figure 
¶ Give an appropriate title to each figure 
¶ Capitalise the first letter of each nouns in the figure title 
¶ Place the title of each figure below the figure 

References and citations 
Follow the style of the 7th edition of the American Psychological Association (APA) 
The APA style is common in agricultural extension and is presented here. It should be 
noted that while APA style changes over time (see APA Website for latest information) 
Science publishers use variants that only approximate the current version. Depending 
on the style adopted or recommended by the publisher, institution/association or funding 
agency, the author must painstakingly maintain a high level of consistency. This can 
only be achieved through practice. The sample format below is taken from the 
7th edition of APA Website. You should make a habit to always consult the website to 
guide your citations and referencing 
  
Sample Format for Reference List Based on the APA Style 
(Most of the presentations here were taken from the APA website and from Gajjar, and 
Nagalpur, 2013). Please note the references used in this section are for illustration only. 

1. Authors 
Write all authors‘ names begin with the surname(s), followed by their initials. If there is 
no author, place the title in the author position. 
Examples 

1. One author: Qing, S. (2020) Gender role attitudes and males-female 
income differences in China. Journal of Chinese Sociology 7 (12) 1-23 
020) 7:12 https://doi.org/10.1186/s40711-020-00123-w 

2.  Two authors: Kehinde, A.D. & Ogundeji, A.A. (2022). The simultaneous 
impact of access to credit and cooperative services on cocoa productivity 
in South-western Nigeria. Agric & Food Security 11, 11 
(2022). https://doi.org/10.1186/s40066-021-00351-4 

3.  3 to 20 authors (list all authors):  Lamastra, L., Balderacchi, M., Di 
Guardo, A., Monchiero, M., & Trevisan, M. (2016). A novel fuzzy expert 
system to assess the sustainability of the viticulture at the wine-estate 
scale. Science of the Total Environment, 572, 724–733. 
https://doi.org/10.1016/j.scitotenv.2016.07.043 

4. No author:  New Zealand‘s ‗most instagrammed‘ spot overrun by illegally 
parked cars. (2019, November 21). New Zealand Herald. 
https://www.nzherald.co.nz/travel/news/article.cfm?c_id=7&objectid=1228
703Books 

1. Books 
1. Book without DOI 
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Author(s), year of publication, book title in italics, publisher 
Example 
Barkway, D., & O‘Kane, D. (2020). Psychology: Introduction for health professionals. 
Elsevier. 

1. Book with DOI 
Author(s), year of publication, book title in italics 
Example 
American Psychological Association. (2020). Publication manual of the American 
Psychological Association: The official guide to APA style (7th ed.). 
https://doi.org/10.1037/0000165-000 DOI 
Note: This example does not have a publisher as the publisher is the same as the 
author. 

1. Online book 
Author(s), year of publication, book title in italics, publisher 
Example 
National Health Committee. (2015). The introduction of fit for purpose omics-based 
technologies–Think piece. Ministry of Health. 
https://www.health.govt.nz/publication/introduction-fit-purpose-omics-based-
technologies-think-piece URL 
Note: Include a DOI if one is given in place of the URL 
  

1. Books and e-books without DOI 
  
Example 
Udoye, C. E. (2022). Training needs of pineapple farmers: How use of ICT enhances 
production. Routledge 

1. Book Chapter (Chapter in an edited book) 
Author, year of publication, chapter title, don‘t forget ―In‖ book editor(s), book title in 
italics. 
Examples 

10. Chand, N. (2019). Standardized turmeric and curcumin. In R. C. Gupta, A. 
Srivastava, & R. Lall (Eds.), Nutraceuticals in veterinary medicine (pp. 3-24). 
Springer. https://doi.org/10.1007/978-3-030-04624 

11. Igbokwe, E. M. (2021). Concepts in rural and agricultural sociology. In: M. C. 
Madukwe (Ed.) Agricultural Extension in Nigeria. (pp 23-34). Agricultural 
Extension Society of Nigeria. 

        Include a DOI after the publisher if available 
1. Scholarly Journals 
1. Journal Article in Print 

  
Example 
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Madukwe M. C. (2022). Rethinking agricultural extension in Nigeria: An insight into 
private sector approach. Journal of Extension, 13(1&2), 51-62.DOI (Include the DOI 
after the page numbers if one is available). 

1. Journal Article – Online without DOI 
Author, year of publication, article title, journal title in italics, volume in italics, issue, 
pages 
Example 
Stanton, R. (2019). Dyslexia and oral skills: A student‘s journey. ATLAANZ Journal, 
4(1), 55-70. https://journal.atlaanz.org/index.php/ATLAANZ/article/view/63/112 URL 

1. Journal Article – Online with DOI 
Author(s),  year of publication, article title, journal title in italics, volume in italics, issue, 
pages 
 
Example 
Issel, L. M., Bekemeier, B., & Kneipp, S. (2012). A public health nurse research 
agenda. Public Health Nursing, 29(4), 330-342. https://doi.org/10.1111/j.1525-
1446.2011.00989. 

1. Conference Papers 
Examples 

2015. Park, H. M. (2015, October). Moon-Young Lee's nonviolence and 
transcendence ethics in conflict management. Paper Presented at the 3rd 
Meeting and Mini-conference: Moon-Young Lee's Public Administration and 
Asian Democracy, Jeonju Traditional Culture Center, Jeonju, Korea. October 23, 
2015. 

2016. Park, H. M. (2015). Should e-government be transformational and 
participatory? An essay on e-government in the utilitarian mode of information 
technology use. Proceedings of the 48th Hawaii International Conference on 
System Sciences (HICSS-48), Kauai, HI, January 5-8, 2015. 13. 

2017.  
1. Magazine and Newspaper Articles 

Author's last name, first initial. (Publication date). Article title. Periodical title, volume 
number (issue umber if available), inclusive pages. Note: Do not enclose the title in 
quotation marks. Put a period after the title. If a periodical includes a volume number, 
italicize it and then give the page range (in regular type) without "pp." If the periodical 
does not use volume numbers, as in newspapers, use p. or pp. for page numbers. 
When citing a URL or DOI of magazine or newspaper, use ―Retrieved from‖ in APA 
style. 
Examples 
  

1. Kalette, D. (1986, July 21). California town counts town to big quake. USA 
Today, 9, p. A1. 

http://journal.aesonnigeria.org/
http://www.ajol.info/index.php/jae
mailto:editorinchief@aesonnigeria.org
mailto:agricultural.extension.nigeria@gmail.com


Journal of Agricultural Extension  
Vol. 26 (3) July, 2022 
ISSN(e): 24086851; ISSN(Print): 1119944X  
Website: http://journal.aesonnigeria.org;   http://www.ajol.info/index.php/jae             
Email: editorinchief@aesonnigeria.org; agricultural.extension.nigeria@gmail.com  
Creative Commons User License: CC BY-NC-ND 

 

vii 
 

2. Smith, B. (2021, March). Sending money with a phone. Wireless Week, 14(6), 
12-13. Retrieved from http://www.wirelessweek.com/articles/2008/03/sending-
money-phone. 

3. Fackler, M. (2022, April 24). Recriminations and regrets follow suicide of South 
Korean. The New York Times. Retrieved from http://www.nytimes.com 

4. Abdullahi, Ahmed (2022). Any new direction in Nigeria‘s agricultural 
development. Nation 135 Thursday, July13,2012, 16-19. 

  
 

1. Government/Agency Documents (Citing Report and Government 
Publication) 

Examples 
3. Nations and American Society for Public Administration. (2002). Benchmarking 

egovernment: A global perspective. New York: United Nations. Retrieved from 
http://unpan3.un.org/egovkb/Portals/egovkb/Documents/un/English.pdf 

4. S. Geological Survey. (1994). Relations of changes in wastewater-treatment 
practices to changes in stream-water quality during 1978-88 in the Chicago area, 
Illinois, and implications for regional and national water-quality assessments, by 
Paul J. Terrio. Washington, DC: U.S. Dept. of the Interior. Retrieved 
from http://purl.access.gpo.gov/GPO/LPS57435. 

5. Park, Hun Myoung. (2015). Has information technology competence ever 
increased? Evidences from the Annual User Satisfaction Survey of Information 
Technology Services (Economics and Management Series EMS-2015-03). 
Graduate School of International Relations, International University of Japan. 

6. Central Bank of Nigeria (CBN) (2022). Bulletin of Statistics, 41st CBN, Abuja 
Nigeria. 

  
1. Dissertations and Thesis (Citing a Master’s Thesis or Dissertation). 

You need to provide author name, publication date, sentence-cased title, type of a 
material, and institute‘s name. A type of a material may be ―PhD dissertation,‖ ―PhD 
diss.,‖ or ―master‘s thesis.‖ A comma separates the type of a material from institute‘s 
name. In APA, use ―Unpublished doctoral dissertation‖ or ―Unpublished master‘s thesis‖ 
and a comma between the institution name and place (city)/country. 
Examples 

1. Madukwe, M. C. (2022). Differential adoption of agricultural innovation in Nigeria 
(Unpublished doctoral dissertation). University of Nigeria, Nsukka, Nigeria 

2. Gbana, N. S. H. (2022). Technological capabilities of actors in maize innovation 
system in Adamawa and Taraba States, Nigeria . (Unpublished doctoral 
dissertation). Taraba State University, Jalingo. 

3. Oludare, B. C. (2022). Land use and agricultural development among hill peoples 
in Western Nigeria. (Unpublished doctoral thesis). University of Agriculture, 
Abeokuta, Nigeria. 
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1. Unpublished Papers and Reports 

Example 
Agwu, A. E. (2021). Farmers‘ perceptions of privatization of agricultural extension 
in  Nigeria. Paper presented at the annual conference of the Agricultural Extension 
Society of Nigeria, 3-6 April, Nsukka. 

1. Webpages 
1. Webpage with date 

 
 Author, year of publication, web page title, website name, URL 
Example 
Cuncic, A. (2021). The Mandela effect. 
Verywellmind. https://www.verywellmind.com/what-is-the-mandela-effect-4589394 
 

1. Webpage without date 
Include (n.d.) in place of the publication date. 
Author, no date, web page title, website name, URL 
 
Example 
Kalter, L. (n.d.). Ducks & more: Animals offer flyers emotional support. WebMD. 
https://www.webmd.com/balance/stressmanagement/news/20191125/ducks-more-
animals-offer-flyers-emotional-suppor 

1. Periodicals 
 
 
 
Monthly Periodical 
Examples 

11. Chandler-Crips, S. (2021, May). Aerobic writing; a writing practice model. Writing 
Lab Newspaper, pp. 9-11. 

12. Buka T, (2021, July 13) Empowering farmers through Fadam programme. The 
Nation, pp . 

Online Periodical 
Author's name. (Date of publication). Title of article. Title of Periodical, volume number, 
retrieved month day, year, from full URL. 
  
Online Document 
Author's name. (Date of publication). Title of work. Retrieved month day, year, from full 
URL 
Note: When citing Internet sources, refer to the specific website document. If a 
document is undated, use "n.d." (for no date) immediately after the document title. 
Break a lengthy URL that goes to another line after a slash or before a period. 
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Continually check your references to online documents. There is no period following a 
URL. 
  
Examples 

1. Devitt, T. (2021, August 2). Lightning injures four at music festival. The Why? 
Files. Retrieved January 23, 2022, from 
http://whyfiles.org/137lightning/index.html 

2. Dove, R. (2021). Lady freedom among us. The Electronic Text Center. Retrieved 
April 19, 2022, from Alderman Library, University of Virginia website: 
http://etext.lib.virginia.edu/subjects/afam.html 

Note: If a document is contained within a large and complex website (such as that for a 
university or a government agency), identify the host organization and the relevant 
programme or department before giving the URL for the document itself. Precede the 
URL with a colon. 
  

1. Hilts, P. J. (2020, February 16). In forecasting their emotions, most people flunk 
out. New York Times. Retrieved November 21, 2000, from 
http://www.nytimes.com 
 

2. Fredrickson, B. L. (2021, March 7). Cultivating positive emotions to optimize 
health and well-being. Prevention & Treatment, 3, Article 0001a. Retrieved 
November 20, 2000, from 
http://journals.apa.org/prevention/volume3/pre0030001a.html 
 

3. GVU's 8th WWW user survey. (n.d.). Retrieved August 8, 2000, from 
http://www.cc.gatech.edu/gvu/usersurveys/survey1997-10/ 
 

4. Health Canada. (2020, February). The safety of genetically modified food crops. 
Retrieved March 22, 2005, from http://www.hc 
sc.gc.ca/english/protection/biologics_genetics/gen_mod_foods/genmodebk.html 

  
  

1. Encyclopaedia and Dictionary 
Author's last name, first initial. (Date). Title of Article. Title of Encyclopedia (Volume, 
pages). City of publication: Publishing company. 
 
Examples 

1. Bergmann, P. G. (2020). Relativity. In The new encyclopedia Britannica (Vol. 26, 
pp. 501-508). Chicago: Encyclopedia Britannica. 

2. Merriam-Webster's collegiate dictionary (10th Ed.). (2021). Springfield, MA: 
Merriam-Webster. 
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3. Pettingill, O. S., Jr. (2021). Falcon and Falconry. World book encyclopedia. (pp. 
150-155). Chicago: World Book. 

4. Tobias, R. (2021). Thurber, James. Encyclopedia Americana. (p. 600). New 
York: Scholastic Library Publishing. 

5. Stach, M. (2021). Boredom. In: The encyclopedia of useless knowledge (Vol. 13, 
pp. 123, 234).  Scotts valley, CA: Bethany press. 

6. Bergmann, P. G. (2021). Relativity. In The new Encyclopaedia Brittanica (Vol. 26, 
pp. 501-508). Chicago: Encyclopaedia Brittanica. 

  
1. In Case of No Author and Date 

Title (sentence capitalization). (n.d.). … 
 
Payment for Publication 
Submission and review are at no cost to the authors. The cost of the review process is 
borne by the Society.  However, authors of accepted articles are required to pay a 
publication fee of 50,000 ($100). Authors of accepted articles that came through the 
annual or special conferences of the Society will be required to pay a publication charge 
of 15,000($30). The monies are specifically used to support part of the cost of 
publication, distribution of the hard copies of the Journal and related activities.  
 
Publication Fee Waiver and Discounts  
JAE has provision for publication fee waiver and discounts for authors with 
demonstrated needs (places in war crisis, prolonged natural disaster, physically 
challenged). Discounts vary from 10% to 50%. Application for waiver or discounts 
should be addressed to (agricultural.extension.nigeria@gmail.com) indicating basis for 
the request. 
 
For payments by authors within Nigeria (Naira) 
Bank Name: Access Bank (Ilorin Branch) 
Account Name: Agricultural Extension Society of Nigeria 
Account Number, 0020725578 
 
 
 
For payments by authors outside Nigeria (Dollar) 
Pay through: 
Citibank New York 
111, Wall Street 
New York 
N Y 10043 
SWIFT CODE: CITIUS33 
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ABA .I. D: 012-000-089 
ACOUNT NUMBER: 36145842 
FOR FINAL CREDIT TO: 
ACCESS Bank Nigeria 
SWIFT CODE: ABNGNGLA 
Name: Agricultural Extension Society of Nigeria 
Name of Bank: Access Bank 
Account Number: 0688190790 
 
Peer Review Process 
All articles submitted to the Journal undergo double-blind peer-review. The reviewers 
have no access to the identity of the authors, and the authors do not know who the 
reviewers are. Members of the editorial team/board/guest editors are permitted to 
submit their own papers to the journal. In a situation where an author or authors are 
associated with the journal, they will be removed from all editorial tasks for that paper 
and another member of the team will be assigned responsibility for overseeing peer 
review. A competing interest must also be declared within the submission. 
  
Each article on submission is reviewed for relevance to the scope of the Journal by the 
Editor-In-Chief. Article are screened for plagiarism using the Turnitin programme 
with a maximum of 25% limit on similarity, for it to go into the review 
process. Articles that do not meet the basic criteria are rejected at this stage and 
authors promptly informed. Articles that meet basic requirements are initially reviewed 
by at least two reviewers. The recommendation of the reviewers informs the decision of 
the editorial board to accept on the conditions that the concerns raised by the reviewers 
are addressed (the article is back to the authors to address the reviewers‘ concerns) or 
to reject. Where there is a notable disagreement between the reports of the two initial 
reviewers, a third reviewer may be consulted. JAE aims to have a first decision to the 
authors by 4-6 weeks after submission. 
 
Plagiarism Policy 
Plagiarism is unacknowledged copying or an attempt to misattribute original authorship, 
whether of ideas, text or results. Plagiarism can include, theft or misappropriation of 
intellectual property and the substantial unattributed textual copying of another's work. 
Plagiarism can be said to have clearly occurred when large chunks of text have been 
cut-and-pasted without appropriate and unambiguous attribution. Such manuscripts 
would not be considered for publication in a Journal of Agricultural Extension. Apart 
from wholesale verbatim reuse of text, due care must be taken to ensure appropriate 
attribution and citation when paraphrasing and summarising the work of others. Reuse 
of parts of text from an author's previous research publication is a form of self-
plagiarism so, due caution must be exercised. When reusing text, whether from the 
author's own publication or that of others, appropriate attribution and citation is 
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necessary to avoid creating a misleading perception of unique contribution for the 
reader. 
Duplicate (or redundant) publication occurs when an authors reuse substantial parts of 
their own published work without providing the appropriate references. This can range 
from publishing an identical paper in multiple journals, to only adding a small amount of 
new data to a previously published paper. 
 
JAE editors assess all such cases on their individual merits through the review process. 
When plagiarism becomes evident post-publication, JAE may correct, withdraw the 
original publication, or place the information on the community platform, depending on 
the degree of plagiarism, context within the published article and its impact on the 
overall integrity of the published study. 
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Abstract 

The study examined economics of smoke Catfish in Kainji Lake Basin, Nigeria. Random 
sampling technique was used to select 80 farmed-catfish processors from 20 
communities. Primary data were collected through interview schedule and presented 
using percentages, mean, and 2-stage least square regression analysis. Results 
showed that the use of local oven (banda kilns) constitute the majority (at least 67%) of 
the method used in fish smoking. Roles such as gutting, folding, salting/brining, setting 
of fire and fish monitoring were mostly performed by the women, while the men and 
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youths supply fire woods as well as fish arrangement on racks. The average gender 
ratio between the men, women and youths was 0.80, indicating a near gender equality 
in terms of value of fixed assets, revenue, employees and wage. Profitability indicators 
showed that smoke fish processing is a viable business with return on investment of 
11.71 % for the men, 9.99 % for the women and 8.48 % for the youths respectively. The 
major determinants of net-income were age, experience and initial capital investment. 
Hence, it is recommended that the processing industry should be strengthened through 
subsidy on improved smoking kilns to enable processors produce high quality 
processed farmed catfish. 

Keywords: Economics of smoked catfish, profitability 

Introduction 

Gender, which refers to the societal construed roles ascribed to men and women 
(Kruijssena, et al. 2017), have some underlying implications in the fishery value chain 
development. Studies suggest that women dominate in post-harvest activities such as 
processing, marketing and storage while the men dominate primary production such as 
aquaculture (fish farming) and feed milling (Nwabeze, et al., 2017; Girei, et al., 2019). 
The reason is that fish farming and feed milling is capital intensive and requires much 
time which women don‘t possess due to household demands (Githukia, et al., 2020). 
This greatly influences women‘s contribution in other activities in the value chain such 
as fish processing and marketing which requires lesser capital outlay. 
 
Fish processing has been an age long practice in Nigeria. The idea of fish processing in 
Nigeria was adopted to reduce post-harvest losses because of the perishability nature 
of fish which undergoes spoilage as soon as it is harvested (Amos and Ibrahim, 2017). 
Fish processing could be done through smoking, drying, refrigeration, frying etc; though, 
smoking is the principal fish processing technique in Nigeria (Alabi, et al., 2020). Fishes 
that are smoked have a great sensory characteristic such as good taste, flavour and 
texture and are highly enjoyed in diets (Puke and Galoburda, 2020). Most processors 
use half drum smoking systems, open fire systems and local ovens (banda kilns) which 
are generally referred to as traditional methods (Food and Agricultural Organization 
[FAO], 2017) while others use the improved kilns such as; National Institute for 
Oceanography and Marine Research (NIOMR) and National Institute for Freshwater 
Fisheries Research (NIFFR) smoking kilns as well as the FAO-Thiaroye fish processing 
technique (FFT-Thiaroye) that is been introduced in Côted‘Ivoire (FAO, 2020). These 
smoking facilities can be used to smoke any species of fish. However, in Kainji Lake 
Basin Nigeria, Catfish (Clarias spp) is the predominantly farmed fish which are usually 
smoked after attaining marketable size. 
 
Several economic analyses show that smoked fish is profitable. Nwabeze, et al. (2019) 
reported that an estimated ₦476,931,941.67 million worth of smoked catfish were 
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marketed in Kainji Lake Basin in 2016; whereas, Oduwale (2019) reported that smoked 
fish is more profitable than frozen fish, implying that the business is profitable. Based on 
these economic analyses, one would suggest that irrespective of the dominance of men 
in other value chains, there tend to be some form of competition between the men, 
women and youths in smoked farmed catfish business. This is because Olufemi and 
Sesay (2019) reported that the fishery sector is quite attractive to men, women and 
youths because it presents them with employment opportunities as well as other 
nutritional requirements. 
 
Although, fish smoking is predominantly done by women, Githukia, et al. (2020) 
reported that gender-based segregation which includes lack of access and control over 
assets and resources, as well as a lack of decision-making power limits full participation 
of women in aquaculture value chain activities. This necessitates the need to investigate 
further the economic contributions of men, women and youths in the value chain 
especially the processing segment of farmed Catfish.  Most gender data on smoke-
processed Catfish are aggregated which underscores the need to obtain and analyse 
sex-disaggregated data for effective policy which addresses the needs of men, women 
and youths in smoked fish processing in Kainji Lake Basin Nigeria. It is based on this 
background the economics of smoked Catfish in Kainji Lake Basin, Nigeria was studied. 
Specifically, the study: 

1. examined the various methods used for fish smoking, 
2.  described gender roles in fish smoking,  
3. estimated gender gaps in smoked fish processing,  
4. computed the profitability of smoked fish processing, and 
5. evaluated the socio-economic and institutional determinants of net-income of fish 

processors. 
 
Methodology 
The study was conducted in Kainji Lake Basin, Nigeria. The area is located between 
Niger and Kebbi States of Nigeria and is situated within latitudes 90 50‘ and 1055‘ North 
and longitudes 40 23‘ and 4051‘ East. The lake is the first and largest man-made lake in 
Nigeria that was created in 1968 as an impoundment of River Niger with a total area of 
1270 km2 (Omeje, et al., 2020). 
 
The major occupation of the people of the area is crop farming whereas fishing, trading 
and other informal sector activities provides source of livelihood to others. Also, 
aquaculture is now a trending economic activity which provides a major source of fish to 
smoked-fish processors (Nwabeze,et al., 2019).  
 

The study adopted a 2-stage sampling procedure. In the first stage, 20 communities 
were purposively selected based on the preponderance of processors of farmed catfish. 
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The second stage involved the random selection of four (4) farmed Catfish processors 
each from the 20 communities; making a total of 80 respondents selected from a 
population of 165 Catfish processors (Omeje, 2021). The sample frame was collected 
from registered members of fish processors association in the area. Primary data were 
collected through interview schedule using questionnaires. Data were disaggregated by 
sex and further divided into three major groups. The first and second groups comprise 
of the men and women above 35 years of age while the third group were the youths 
comprising of male/female between 18 to 35 years of age.  Data were presented using 
descriptive statistics such as percentages, Likert-type rating scale and analysed using 
gender ratio analysis and budgetary technique such as Net Income after Tax (NIAT), 
net profit margin and return on investment (ROI) as well as 2-stage least square 
regression technique.  

Gender gap analysis 

i. Gender ratios 

Xi=( )        1 

ii. Relative gender gaps 

Zi=( ρ) * 100      2 

Where; 
Xi=ratios for men-women, women-youths and men-youths; 

Zi=Relative gender gap; 

ai=values for men, women and youths; and 

bi=values for men, women and youths. 
     
Net income after tax (NIAT) 
NIAT= Revenue-Total expenses        3 
Net profit margin 

Net Profit Margin=
  

ρzππ       4 

Where: Revenue=Unit Price* Quantity supplied 
Cost of Goods sold=Cost of processing fish in a month 
Return on investment (ROI) 

Return on Investment =
   

 
*100     5 

2-stage ordinary least square 
The structural equation is specified as thus; 
The structural equation is specified as thus; 
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Y= βo+ β1X1 +b2X2 + β3X3 + β4X4 + β5X5+β6X6+β7X7 + ε     
 6 
Where; Y=net-income (N), X1=Years in school (years), X2= Experience (years), X3=age 
(years),  

X4= initial capital (N), X5=household size (number), X6=Commodity price (N), X7=Levy 
(N) and ε=error term 
Reduced form of the equation 
X1= πo + π1Zi + π2X2 + π3X3 + π4X4 + π5X5 + π6X6 + π7X7    

 7 
Where; Zi =parents‘ income and π1≠0 
 

Results and Discussion 

 
Methods used in fish processing 
Presented in Table 1 are the different methods used in smoking farmed catfish in Kainji 
Lake area. From the figures, the use of local ovens (Banda) was the most prevalent 
method used in fish smoking by the men, women and youths. This traditional method is 
similar to the Chorkor oven widely used in other African countries for smoking fish 
(FAO, 2017). This method is dominantly used because the banda smoking ovens are 
cost effective or cheap to construct and can smoke large volumes of fish. The improved 
Kilns (NIFFR Kilns) on the other hand, are expensive to procure but have the capacity 
of producing high quality smoked fish that are acceptable in the international market. 
The fishes that are smoked using this technique have little deposits of hydrocarbon on 
the flesh with minimal risks to human health compared to that of the banda smoking 
kilns. The drum smoking methods, although still practiced in some areas, is gradually 
fading away with the emergence of the banda methods. These methods used for fish 
smoking are not new to literature as confirmed by Alabi,et al. (2020) that traditional 
methods such as mud, box and drum ovens are the dominant fish smoking methods in 
Nigeria. Although, Alabi et al. (2020) reported low adoption of improved technologies of 
fish smoking in Lagos, Nigeria; however, with the growing aquaculture activities in Kainji 
Lake Basin, there seems to be a gradual adoption of a better, safer fish smoking 
method.  

Smoked catfish can be a good export commodity for foreign exchange earnings; 
however, it is losing its ground in Nigeria because of some sets of food safety y and 
agricultural health standards. The quality of smoke processed fish is usually assessed 
based on some criteria such as: the degree of drying, hydrocarbon deposits, 
appearance, damages and insect infestation. Hence, with time, the use of improved 
kilns (NIFFR kiln) which was designed to meet these standards stands a chance to 
become a major smoke-fish processing method in the area. 
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Table 1: Methods used in smoking farmed catfish 

Methods  Men Women Youths 

Local Ovens (banda kilns) 
Drum smoking 
Improved Kilns (NIFFR or NIOMR) 
Total 

71 % 
11% 
18% 
100 

73% 
10% 
17% 
100 

67% 
14% 
19% 
100 

Source: Field survey data, 2020 

Gender roles in fish processing activity 

The result of the analysis on gender roles in fish processing activity is presented in 
Table 2. The result shows that 62.64%, 61.54%, 61.54% and 50.55% of the women 
perform the task of fish salting/brining, folding, washing and gutting respectively. About 
50.55% of the youths and 49.45 % of women were involved in arranging the fish on 
racks in the smoking kiln. The setting of fire and monitoring of fish during smoking was 
mostly done by the women. However, the finding does confirm that the youths perform 
such tasks too of setting of fire (38.46%) and monitoring of fish during the smoking 
process (36.26 %). However, the activities of men in the fish processing chain were 
quite low. The active involvement of men (62.44%) in the processing chain was 
observed in the splitting and selling of fuel wood used for fish smoking. These findings 
corroborate the report of Girei, et al. (2019) that fish processing is a prominent activity of 
women in fisheries value chain in Nigeria. Also, it affirms the role of women in 
postharvest activities of fisheries value chain as reported by Nagoli and Chiwona-
Karltun (2017) that women in Malawi, dominate the fish processing and marketing 
nodes. Although, the situation may seem unchanged, it is necessary to uphold the 
emergence of youths in the business. This is because the involvement of youths in fish 
processing activities is gaining prominence as they are virtually involved in all the 
processing activities in the value chain.  

Table 2: Participants roles in fish processing activity 

Source: Field survey, 2020 

 Participants (%) 

Activity Men Women Youths 

Gutting 
Folding 
Washing 
Salting/Brining 
Arrangement in Racks 
Supply of fuel wood 
Setting of fire 
Monitoring 

12.1 
12.1 
0.0 
0.0 
0.0 
62.6 
12.1 
0.0 

50.6 
61.5 
61.5 
62.6 
49.5 
0.0 
49.5 
63.7 

37.4 
26.4 
38.5 
37.4 
50.6 
37.4 
38.5 
36.3 
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Value of Fixed Assets, Revenue and Gender-Based Employment in Fish 
Processing 

The result of the analysis on the value of fixed assets, revenue and gender-based 
employment in fish processing is presented in Table 3. The result shows that the value 
of fixed assets for the men, women and youth were N 812735.30, N 816501.30 and N 
636030.40 respectively. This implies that the men and women have approximately 
equal value of fixed assets compared to that of the youths. It also shows the huge 
investment in fish processing by the women over a long period of time which marginally 
exceeded the value of that of the men. This is because, fish processing has been an 
age-long practice of the women in the fisheries value chain (Kruijssena, et al., 2017). 
The men, on the other hand, having been involved in order nodes of the fish value 
chain, have accumulated capital for investment in fish processing, thus, diversifying 
their means of generating income. This was affirmed by Chiwaula, et al. (2018) that 
male fish processors have a  higher levels of willingness to pay to upgrade than female 
fish processors. Their argument was based on the capital strength of men compared to 
the women. This justifies the willingness to commit financially to economic 
diversification by men. The youths, however, have contributed immensely as labour 
which resulted into skill acquisition in the processing activities along the chain; hence, 
prompting their investment in the aquaculture fish processing chain as entrepreneurs.    
 
Also, the result shows that the men realize about N 4872443.93 revenue per month, the 
women realize about N 4861657.54 revenue per month and the youths realize about N 
4086989.72 revenue per month from fish processing in the area. This implies that 
revenue realized by the youths is less than the revenue realized by the men and 
women; probably because the youths have a lower investment outlay as well as limited 
processing and marketing strategies in running the business compared to the men and 
women. 
Finally, the result on gender-based employment (employees) in the processing chain 
shows that an average number of 1 man, 2 women and 2 youths were employed by the 
men, women and youths respectively in the processing chain. This implies that fewer 
numbers of labour are required to successfully operate a fish processing business in the 
area when compared to other segment of the value chain such as fish farming. 
However, it is important to note that the labour requirement is dependent on the 
investment capacity of a fish processor to process large volume of harvested/available 
fish. 
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Table 3: Information on value of fixed assets, revenue and employment in fish processing chain 

 Men Women Youths 
Items MN MUP (N) TP (N) MN MUP (N) TP (N) MN MUP (N) TP (N) 

Fixed Assets 
Land 
Smoking Kilns 
Bowls  
Knife  
Total 
 
Revenue 
a) Working 
days/M 
b) Kg/Kiln 
c)Qty/M (Kg) 
d) Price/Kg 
TR/M=d*c 
 
Employment 
Men 
Women 
Youths 

 
1.00 
6.88 
7.41 
8.23 
 
 
 
7.28 
128.2 
6421.08  
 
 
 
 
1.20 
2.33 
2.58 

 
698823.53 
13823.53 
1845.68 
623.26 
715116.00 
 
 
 
 
 
758.82 
 
 
Wage/M 
16866.67 
13866.66 
11750.00 

 
698823.53 
95105.89 
13676.47 
5129.41 
812735.30 
 
 
 
 
 
 
4872443.93 
 
TW/M 
20240.00 
32309.31 
30315.00 

 
1.00 
5.85 
8.00 
8.75 
 
 
 
8.86 
127.4 
6603.27 
 
 
 
 
1.11 
2.22 
2.17 

 
718000.00 
13575.00 
1657.81 
665.71 
733898.52 
 
 
 
 
 
736.25 
 
 
Wage/M 
17172.40 
12862.07 
11647.05 

 
718000.00 
79413.75 
13262.50 
5825.00 
816501.30 
 
 
 
 
 
 
4861657.54 
 
TW/M 
18889.64 
28533.79 
25274.09 

 
1.00 
5.44 
6.82 
7.73 
 
 
 
8.92 
112.6 
5463.89 
 
 
 
 
1.13 
2.12 
2.15 

 
548000.00 
12360.00 
2187.68 
759.64 
563307.32 
 
 
 
 
 
748.00 
 
 
Wage/M 
14388.88 
14722.22 
13076.92 

 
548000.00 
67238.40 
14920.00 
5872.00 
636030.40 
 
 
 
 
 
 
4086989.72 
 
TW/M 
18705.54 
31211.11 
28115.37 

Source: Computation from field survey, 2020 

Note: MN=Mean Number, MUP=Mean Unit Price, TP=Total Price, TR/M=Total Revenue/Month, TW/M=Total Wage/Month 

Where: TP=MUP*MN 

TW/M=Wage/M*MN 

Qty/M=b*NM of Smoking kilns*a  
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Gap Ratios in Fish Processing 

The gender gap ratios in fish processing are presented in Table 4. The ratios in 
terms of value of fixed assets between the men and women were 0.99, the ratio 
between the men and youths was 0.78 and the ratio between the women and youths 
was 0.78. This means that there was some level of gender equality in terms of value 
of fixed assets invested by the men, women and youths. Also, the ratio in terms of 
revenue between the men and women was 0.99, the ratio between the men and 
youths was 0.84 and the ratio between the women and youths was 0.84; indicating 
that there is near equality in the revenue realized by the men, women and youths in 
the fish processing chain in Kainji Lake Basin, Nigeria. However, in terms of paid 
labour, there seems to be inequality between the ratio of men and women (0.52), 
men and youths (0.50) whereas there is slight equality in the ratio of women and 
youths (0.97) employed as paid labour in the processing chain. The result indicates 
close competition among men, women and youths in fish processing; thus, posing a 
threat to the dominance of women in fish processing as reported in previous studies 
(Nagoli and Chiwona-Karltun, 2017; Girei, Kigbu and Boyi, 2019). Although the 
women still dominate in terms of number or representation, the men and youths who 
are high risk takers than women (Castillo and Freer, 2018), in addition to their 
economic diversification drive will most likely displace the dominance of women in 
fish processing in the near future. 

The ratio in terms of wage paid between the men and women was 0.86, the ratio 
between men and youths was 0.75 and the ratio between women and youths was 
0.88; which implies that there is no significant gender bias in terms of the wage paid 
to labour employed in the fish processing chain.  

Table 4:  Gap ratios in fish processing 

Indicators Absolute Gender 
Gap 

Relative Gender Gap 
(%) 

Gender Gap 
Ratio 

Value of Fixed Assets 
Men & Women 
Men & Youths 
Women & Youths 

 
Revenue 
Men & Women 
Men & Youths 
Women & Youths 

 
Employees 
Men & Women 
Men & Youths 
Women & Youths 

 
Wage 
Men & Women 
Men & Youths 
Women & Youths 

 
3,766 

176,705 
180,471 

 
 

10,786 
785,454 
774,668 

 
 

1.1 
1.2 
0.1 

 
 

2325.67 
3984.68 
1659.01 

 
0.46 

27.78 
28.37 

 
 

0.22 
19.21 
18.95 

 
 

93.04 
100.00 
3.60 

 
 

16.83197 
32.77422 
13.64545 

 
0.99 
0.78 
0.78 

 
 

0.99 
0.84 
0.84 

 
 

0.52 
0.5 

0.97 
 
 

0.86 
0.75 
0.88 

Source: computation from field survey, 2020 
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Cost and Returns in Fish Processing 

The cost and returns analysis for the men, women and youths is presented in Table 
5. The result of the analysis shows that the men incurred a Total Expenses of 
N4361544.46 per month, while the women and youths incurred N4420006.56 per 
month and N3767595.05 per month respectively as Total Expenses. The Net-Income 
on the other hand, was N510899.47 per month for the men, N441650.98 per month 
for the women and N319394.67 per month for the youth. This indicates that the fish 
processing business generates enough revenue in excess of operating costs used in 
the business. This result agrees with Oduwale (2019) that smoked fish business is a 
profitable economic activity which generates a higher return than frozen fish 
business. 
 
Furthermore, the men had 10.49% net profit margin and 11.71% Return on 
Investment (ROI) while the women had 9.08 % net profit margin and 9.99 % Return 
on Investment. The youths, on the other hand, had 7.81% net profit margin and 8.48 
% Return on Investment. The results indicate that to every N 1 invested in fish 
smoking business, 11 kobo, 9 kobo and 8 kobo were received as profit by the men, 
women and youths respectively. The finding is in consonance with Onogwu, et al. 
(2019) that smoked-fish processors realize a net return of 3.06 times per N 1.00 
invested in fish smoking. However, the men and women had a higher return on 
investment than the youths. 
 

Table 5: Cost and returns in fish processing per month 

Item Men (N) Women (N) Youths (N) 

Revenue from Sales 
 
Expenses 
Cost of fresh fish 
Fuelwood 
Salt 
Water 
Salary/wages 
Labour (cutting, folding, cleaning) 
Transport 
Depreciation 
Others (Match stick, folding sticks etc) 
Total 
 
Net income=Revenue-Expenses 
 
Net Profit Margin=NI/revenue*100 
Return on Investment (ROI) 
Benefit Cost Ratio (BCR) 

4872443.93 
 
 
4176784.12 
25647.06 
2933.33 
1082.35 
82864.31 
33900.00 
25505.88 
11027.40 
1800.00 
4361544.46 
 
510899.47 
 
10.49% 
11.71% 
1.11 

4861657.54 
 
 
4250590.93 
21050.00 
2685.71 
1052.50 
72697.52 
35782.50 
24680.00 
9337.39 
2130.00 
4420006.56 
 
441650.98 
 
9.08% 
9.99% 
1.10 

4086989.72 
 
 
3594966.43 
21760.00 
3190.48 
1040.00 
78032.02 
34080.00 
24448.00 
8146.13 
1932.00 
3767595.05 
 
319394.67 
 
7.81% 
8.48 % 
1.08 

Source: Computation from field survey, 2020 

 

http://journal.aesonnigeria.org/
http://www.ajol.info/index.php/jae
mailto:editorinchief@aesonnigeria.org
mailto:agricultural.extension.nigeria@gmail.com


Journal of Agricultural Extension  
Vol. 26 (3) July, 2022 
ISSN(e): 24086851; ISSN(Print): 1119944X  
Website: http://journal.aesonnigeria.org;   http://www.ajol.info/index.php/jae             
Email: editorinchief@aesonnigeria.org; agricultural.extension.nigeria@gmail.com  
Creative Commons User License: CC BY-NC-ND 

 

 
11 

 

Socio-economic and Institutional Determinants of Net-Income 
The socio-economic and institutional determinant of net-income of smoked-fish 
processors is presented in Table 6. From the result of the 2-stage least square, the 
years of experience, age and initial capital investment were the significant 
determinants of net-income of fish processors. 

The years of experience had a positive sign and is statistically significant (p<0.1) on 
net-income. This implies that as the years of experience in fish processing increases, 
the net-income of fish processors increases as well. The years of experience is 
positively related to economic efficiency.  This is because a longer year of 
experience is an indication of mastery of cost-minimization or profit maximization 
strategies employed by the fish processors in order to receive a higher market share 
of their final produce. This justifies Onyekuru, et al., (2019) that longer year of 
experience is a necessity for higher level of productivity with resultant increase in 
profits.  

The age of fish processors had a positive sign and is statistically significant (p<0.05) 
on net-income. This implies that an increase in age of fish processors will result to an 
increase in net-income. According to Omeje, et al., (2021), age is an indication of 
maturity for well-informed management decision making as well as day-to-day 
management of the business. The level of profit realized by a business is 
significantly affected by the age of the manager. Hence, fish processors make higher 
levels of profits with an increase in age. 

The initial capital investment had a positive sign and is statistically significant 
(p<0.05) on net-income of fish processors. This implies that the amount received as 
net-income increases with an increase in capital investment. This result is plausible 
because Singh and Bagga (2019) posited that the capital structure of a firm has a 
significant and positive impact on the level of profit realized; hence, a higher 
investment in assets will result to higher output with a resultant increase in net-
income.  

Other variables such as: years in school, household size, commodity price and levy 
were statistically insignificant (p<0.05) on net-income while the R-squared was 
0.7038 which implies that about 70 % variation of the dependent variable (net-
income) is being accounted for by the explanatory variables fitted in the model. 
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Table 6: Socio-economic and Institutional determinants of net-income 

 OLS estimates 2sls estimates 

Variable Coefficients t Coefficients T 

Years in School 
Experience 
Age 
Initial Capital 
Household size 
Commodity Price 
Community Levy 

0.85 
0.017 
0.744 
0.118 
0.040 
0.804 
-0.016 

1.94 
2.27 
2.83 
3.10 
0.52 
0.58 
-0.27 

0.011 
0.566 
0.047 
0.519 
0.776 
0.633 
-0.015 

0.64 
1.89* 
2.13** 
2.36** 
0.62 
0.45 
-0.26 

Constant 
R-squared 
Prob>F 

14.32 
0.7391 
0.000 

1.68 13.19 
0.7038 
0.000 

1.52 

Source: Computation from field survey, 2020  *significant at 0.05, **significant at 0.1 

Conclusion and Recommendation 

Fish smoking is a profitable business with a positive return on investment among the 
various participants. Also, there is a close competition among men, women and 
youths in smoke Catfish business even though the women dominate and perform 
majority of the tasks involved in fish processing. The men and women were found to 
earn a higher net-income than the youths. Based on the findings of the study, it is 
recommended that the processing industry in the area should be strengthened 
through subsidy on cost of improved smoking kilns such as the NIFFR and NIOMR 
Kilns to enable processors produce high quality smoke-processed farmed Catfish. 
This can be done through collaboration with the government, financial institutions 
and NGOs in the procurement and subsidization of the prices of these smoking kilns.  
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Abstract  

This study determined the extent to which improved husbandry practices in the study area 

were adopted by ranchers of small ruminants. A total of 100 respondents of small ruminant 

ranchers were selected for this study, using simple random sampling. Data were analyzed 

using descriptive percentage and cross tabulation to determine the adoption of improved 

small ruminant husbandry practices among ranchers. The study revealed that reproduction, 

healthcare and feeding had a higher adoption rate among the key management practices of 

small ruminant husbandry compared to general management. The findings revealed the 

majority of the respondents (65%) were classified as medium level adopters of improved 

animal husbandry practices, with an average adoption index of 65. The adoption rates of 

animal husbandry among small ruminant ranchers should be enhanced by promoting 

guidance, education and their evaluation on the practices.  

Keywords: Technology adoption; husbandry practices; small ruminant. 
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Introduction 

Malaysia is a country that has an equatorial climate with daily temperatures ranging 

from 21 to 32 °C and is a mega biodiversity hotspot in terms of flora and fauna. Its 

multi-ethnic, racial and linguistic diversity makes Malaysia a unique country. 

Currently, Malaysia‘s population stands at approximately 32,776,194, with a 

population growth rate of 1.27% (Malaysia Population Commission, 2021). Increased 

growth in population has a substantial impact on the rate of food sufficiency. 

Malaysia imports over 51.46 million Malaysian ringgit worth of food annually, but its 

exports are far less. This is a major problem that needs to be addressed as the 

country moves forward with its vision to become a developed nation. Accordingly, 

food supplies must be sourced from the agricultural sector, and Malaysia is now 

categorized as an emerging country in the sector. A country can be affected by the 

state of its economic growth and lack of food security. According to the Global Food 

Security Index (2021), Malaysia is ahead of other Asian countries in terms of food 

security, ranked 39th out of 113 countries worldwide.  

In Malaysia, the small ruminant industry is considered tiny in comparison with other 

livestock commodities. Nevertheless, the Malaysian livestock industry has made 

steady progress in recent years. The non-ruminant (poultry and swine) industry has 

grown remarkably, whereas the ruminant industry has lagged. The total value of ex-

farm output estimated from beef and milk is worth RM1543.10 million and RM101.47 

million, respectively, while mutton is estimated to be about RM164.42 million in 2019. 

In terms of self-sufficiency comparison, the chicken/duck egg industry leads by 

117.95%, followed by poultry meat 103.95%, pork 90.35%, beef 21.59%, and mutton 

10.02% (Kumawat et al. 2016; Munish, 2017). 

As with other challenges in agricultural production, ranchers often lacked the 

knowledge and skills needed in livestock husbandry practice. Traditionally, small 

ruminant is farmed as a sideline activity for smallholder ranchers. A total of 21,600 

people are small ruminant ranchers in Malaysia (Adam et al. 2019). Half (12,566) of 

the ranchers used traditional farming to rear their small ruminant, and only 47 

ranchers are doing commercial farming. Meanwhile, another 127 used semi 

traditional farming to rear their small ruminant. Therefore, adopting the improved 

husbandry practices and the efficient use of available resources have emerged as 

the ranchers‘ best bet for improving their livestock output (Kumawat et el. 2016).  

Animal husbandry contributes substantially to the national economy through socio-

economic growth, job creation and employment opportunities in rural areas, 

particularly small and marginal farmers, as well as year-round stable income from 

animal produce. Therefore, this study aims to determine Adoption of Improved small 

ruminant husbandry practices among Ranchers. 

 

http://journal.aesonnigeria.org/
http://www.ajol.info/index.php/jae
mailto:editorinchief@aesonnigeria.org
mailto:agricultural.extension.nigeria@gmail.com


Journal of Agricultural Extension  
Vol. 26 (3) July, 2022 
ISSN(e): 24086851; ISSN(Print): 1119944X  
Website: http://journal.aesonnigeria.org;   http://www.ajol.info/index.php/jae             
Email: editorinchief@aesonnigeria.org; agricultural.extension.nigeria@gmail.com  
Creative Commons User License: CC BY-NC-ND 

 

 
17 

 

Methodology  

Selangor is one of the 13 states of Malaysia, the state lies on latitude 3° 30' 33.2892'' 
N and longitude 101° 31' 29.2908'' E. The population of Selangor is 6.56 million 
(Malaysia Population Commission, 2021). Selangor is Malaysia's most populous 
state, as well as the state with the largest economy in terms of gross domestic 
product (Nazli, 2021). Data were collected from 100 respondents in Selangor. The 
list of respondents in all districts in Selangor was obtained from the Department of 
Veterinary Services (DVS). The respondents were categorized according to the 
number of small ruminant they owned: small scale (below 50), medium scale (51-
100) and large scale (150 and above). The study was conducted in the districts with 
the highest number of ranchers in Selangor. From each district, ranchers were 
randomly selected from a sampling frame obtained from the DVS offices.  
This was done to ensure equal coverage of the survey of small ruminant farming in 

Selangor. This is mainly to collect all types of ranchers that are available and 

operating in Selangor. A total of 20 farms were selected from each district. The 

study involved a total of 20 villages, with five farms chosen at random from each 

village, for a total of 100 ranchers.  

Personal interviews were conducted to collect data on adoption of improved small 

ruminant husbandry practices among ranchers. Five Improved Small Ruminant 

Husbandry Practices were considered. 1) Feeding management; 2) reproductive 

management 3) health management; 4) goat management, and 5) general 

management. The scale comprised 24 practices, five (5) each from the 

management of feeding, reproductive management and goat management, six (6) 

from health management and three (3) from general management.  

The adoption index measures the extent to which a respondent actually adopts the 

practices. Each practice was given a value of 1 for scientifically ―adopted‖ practices 

and 0 for scientifically ―not adopted‖ practices. The minimum and maximum possible 

scores were 0 and 24. All data were analyzed using the IBM SPSS version 21.0.  

Result and Discussions 

Feeding Management Practices 

The majority of the respondents (Table 1) used a high yielding variety of fodder like 

dried hay and straw (86%), feeding of a mineral mixture (85%), feeding of balanced 

concentrate mixture for milk production (75%), pregnancy allowances to advance 

pregnant animals (74%) and feeding chopped fodder to the animals (65%). 

Comparable adoption rates of such practices are also reported by (Yusoff et al. 

2016). Overall, the adoption rate for feeding methods was 77%.  The availability of 

dry fodder has made it possible for farmers to feed their livestock in adequate 

quantities. There is also the use of mineral mixtures or common salt to increase the 

palatability and consumption of feed by animals. Chopped fodder, in particular, has 
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become more palatable for animal feeding. Pregnant animals would require extra 

doses of feed. The findings corroborate with the findings of Yusoff et al. (2016) on 

exploring critical success factors for stakeholder management in small ruminant 

farming in malaysia.  

Table 1: Adoption rate of feeding management practices 

Practices Adoption Rate (%)  Rank 

Use of a high yielding variety of fodder 86 1 
Feeding of mineral mixture                                                             85 2 
Feeding of balanced concentrate mixture 
for milk production 

75 3 

Pregnancy allowances 74 4 

Feeding of chopped fodders to animals      65 5 

 

Reproduction Management Practices 

Table 2 shows that the majority (98%) of the respondents has adopted the proper 

disposal of placenta and was ranked 1st, artificial insemination was ranked 2nd with 

95% of the respondents adopted. Treatment of reproductive disease by a 

veterinarian was adopted by 90% of the respondents and was ranked 3rd, 

Pregnancy diagnosis between 60-90 days after services was ranked 4th with 75% 

adoption by the respondents and finally, having a goat served within 90 days after 

calving has less adoption of 49%and was ranked 5th. A similar adoption rate was 

also reported by Faizal and Kwasi (2019) on determinants of factors that influenced 

small ruminant livestock production decisions in Northern Ghana. 

Table 2: Adoption rate of reproduction management practices 

Practices Adoption Rate (%)  Rank 

Proper disposal of the placenta                      98 1 

Artificial insemination                           95 2 
Treatment of reproductive disease by a veterinarian 90 3 
Pregnancy diagnosis between 60-90 days after services 75 4 
Having a goat served within 90 days after calving 49 5 

 

Healthcare Management Practices 

The majority of dairy producers (Table 3) involved in this study implemented the 

practice of controlling ectoparasites (81%), isolating sick animals from the healthy 

ones in a different house/shed/location (74%), and deworming adult animals (69%). 

Also, nearly all of the respondents (96%) appeared to rely on veterinary 

professionals to treat their sick animals, which can be ascribed to a decent network 

between the veterinary health services of Anand Milk Union Limited (AMUL) dairy) 

and the veterinary dispensary of DVS in the state. Adherence to a set of proper 
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health management procedures is arguably the most critical aspect of raising a 

goat. Therefore, a higher adoption rate is to be expected in this study. Notably, all 

the ranchers had vaccinated their livestock to avoid infectious diseases such as HS, 

FMD and Brucellosis. A number of previous studies have similarly found a greater 

rate of adoption of vaccination (Ministry of Agriculture and Food Industries, 2021).  

Table 3: Adoption rate of healthcare management Practices 

Practices Adoption 
Rate (%)  

Rank 

   
Vaccination against infectious diseases (Hemorrhagic 
Septicemia/Foot and Mouth Disease/Brucellosis) 

100 1 

Treatment of sick animals by the veterinary 
doctor only 

96 2 

Control measures of ectoparasites                81 3 
Deworming of adult animals                     69 4 
Prompt notification of an outbreak of a contagious disease to the 
local veterinarian 

68 5 

Isolation of sick animals from the healthy ones in a separate 
house/shed/location 

74 6 

 

Goat Management Practices 

The majority of respondents (Table 4) practiced cleaning their goats after delivery 

(77%), dewormed them (80%) and fed colostrum to newborn goats within one hour 

of birth (56%). The adoption rates for such practices are comparable to the report by 

the Department of Veterinary Service. A rather low adoption rate was observed for 

the practice of using sterilized scissors or knives to cut the naval cord and the 

administration of tincture iodine. Overall, the adoption rate for goat management 

practices was 62%. Similar findings were reported by melissa et al., (2016) that 

nearly 85% of the goat and sheep ranchers had a medium to a high level of 

adoption.  

Table 4: Adoption rate of goat management practices 

Practices Adoption Rate (%)  Rank 

Deworming of goats 80 1 
Cleaning of goats after birth 77 2 

Feeding of colostrum to new-born goats within  
one hour of birth 

56 3 

Disbudding of goats  52 4 
Use of sterilized scissors/knife for cutting the naval 
cord and application of tincture iodine on the naval 
cord  

45 5 

 

General Management Practices 
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Table 5 has shown that management practices can have a tremendous effect on 

animal welfare. Nearly 40% of respondents maintained their farm records. The 

farmers acquired their animals from reputable sources (73%), none visited a 

veterinarian before the purchase. According to Fita and Trivedi (2020), only 42.86% 

of the farmers in Bikaner kept records of milk production.  

Table 5: Adoption rate of general management practices 

Practices Adoption Rate (%)  Rank 

Purchasing animals from a reliable source 
based on scoring/weightage on milk 
production 

73 1 

Maintaining farm records                        39 2 
Purchasing animals after consulting with 
veterinary officers 

00 3 

Adoption of Improved Animal Husbandry Practices 

Table 6 shows that the majority of the small ruminant producers (65%) were 

classified as medium level adopters of improved animal husbandry practices, with 

an average adoption index of 65.10 ± 1.89. This finding is consistent with the 

findings of Rizwan et al. (2019) who discovered medium level of adoption of 

improved animal husbandry practices in Gujjars of Jammu and Kashmir area in 

India. 

Table 6: Adoption of improved animal husbandry practices 

Adoption Index of Improved AH Practices Percentage 

Low (< 48.53) 17 

Medium (48.54 to 81.67) 65 

High (> 81.67) 18 

Mean= 65.10, S.D. = 18.88 

Conclusion and Recommendations 

Animal care, housing, feed regiments, financial control and record keeping. 

According to research, almost 80% of the variation in milk output is attributed to 

variables in management and environment, whereas genetic only accounts for 

20.0%.   The study concludes that reproduction, healthcare and feeding had a higher 

adoption rate among the key management practices of animal husbandry compared 

to milking and general management. The findings further concludes that majority of 

the respondents (65%) were classified as medium level adopters of improved animal 

husbandry practice. The adoption rates of animal husbandry among small ruminant 

ranchers should be enhanced by promoting guidance, education and their evaluation 

on the practices. 
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Abstract   

The study examined  factors influencing adoption of NERICA rice production and 
post-harvest technologies by smallholder farmers in Magbema and Kaiyamba 
chiefdoms in Sierra Leone. The data were purposively obtained from 150 
smallholder NERICA farmers through a multi-stage sampling procedure from 
NERICA farmers in both chiefdoms. A structured questionnaire was used to collect 
data, analyzed with the aid of percentage and logistic regression. Demographic and 
socioeconomic characteristics of the farmers significantly influenced the adoption of 
recommended NERICA production technologies. For the post-harvest technologies, 
the R2 of 0.26  suggests that only the socioeconomic characteristics of the farmers 
significantly influenced the adoption of the recommended NERICA post-harvest 
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technologies. Contact with extension agents, promotion of a literacy drive to raise 
technological awareness among farmers, and timely input delivery to attract and 
sustain the farmersô interest to adopt NERICA rice production and post-harvest 
technologies. 

Keywords: NERICA farmers, NERICA varieites, Northern region, Southern region. 

   
Introduction 
The population of Sierra Leone is 7.9 million (―Status Digit. Agric. 47 Sub-Saharan 
African Ctries.,‖ 2022) and nearly all households consume rice as their staple food. It 
is as a result of this development that the New Rice for Africa (NERICA) was 
introduced in the country by the West Africa Rice Development Association 
(WARDA) to improve rice productivity. The New Rice for Africa (NERICA) had 
spread rapidly in the Sub-Saharan Africa (SSA) regions since the initial seeds of this 
high yielding rice varieties were first introduced in 1996 (Yokouchi & Saito, 2017). 
Introducing new and high-yielding varieties of rice like NERICA to farmers is not a 
new practice in Sierra Leone, as many such varieties have been introduced over the 
years by government and non-governmental agencies. The problem has been the 
slow adoption rate of such varieties by farmers and the resulting low yields on 
farmers‘ farms. Mabaya et al., (2021) opined that the current estimates on NERICA 
production in Sierra Leone suggest that only 2.0% of farmers use NERICA varieties.  
 
Many factors may have major influences on the extent of adoption of technologies 
such as characteristics of farm practice, the adopters, the change agents (extension 
worker, professional, etc.) and the socioeconomic, biological, and physical 
environment in which the technology is adopted (Fadeyi, Ariyawardana, & Aziz, 
2022). In the early 2000s, NERICA cultivars with improved agronomic qualities were 
engineered and introduced in several African nations including West, Central, East, 
and Southern Africa (Britwum, & Demont, 2020). Even with this dissemination of 
NERICA varieties, the adoption of the NERICA technologies had not made any 
significant impact in the study areas which suggests that the majority of the NERICA 
farmers are still using their traditional rice cultivation methods. A study conducted on 
NERICA by Mohapatra (2019) in Cote d‘Ivoire and Nigeria noted the following traits 
of NERICA for adoption by farmers: high tillering ability, long and heavy panicles, 
white grain, high yield potential, many grains/panicle, early maturing practice among 
the farmers.  
 
In a separate study on varietal qualities such as ease of cooking/milling taste, 
threshing and swelling, the quantity of head rice, grain length and shape, chalkiness, 
and amylose content were deemed as the most important grain quality traits that can 
influence farmers‘ decision to adopt rice (Graham-Acquaah, Mauromoustakos, 
Cuevas & Manful, 2020). In Sierra Leone, smallholder farmers replace older varieties 
with new ones which they think will provide more net benefits or advantages. In 
addition, their perceptions of the attributes of rice varieties were shown to be the 
major factors determining adoption and use intensities in the country (Graham-
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Acquaah et al., 2020). Furthermore, (Zakaria & Azumah, 2022) noted that one great 
constraint to the successive adoption of improved varieties is the non-availability of 
healthy and improved seeds and access to markets. Having access to NERICA 
seeds is, however, a necessary condition for improved seed adoption (Onyeneke, 
2017) and the adoption of improved seeds is an important factor in agricultural 
productivity, food security, and sustainable economic growth. 
 
A study in Nigeria revealed that though smallholder farmers who have access and 
have adopted NERICA varieties were deriving higher yields and income, those 
without regular access to improved seeds have abandoned NERICA lines in favor of 
low-yielding local varieties (Yokouchi & Saito, 2017). Palatability investigations such 
as the pasting properties, texture, amylose content, etc. showed that one of the 
major requirements in the rice food industry is to have rice varieties with good 
physicochemical properties for their eating quality to satisfy consumers (Zohoun et 
al., 2018).  
Nonetheless, Elia (2018) argued that the "adoption gap" could be explained by the 
"knowledge gap," or the extent to which farmers are still unaware of the varieties. 
Hence, the need for further extension services to disseminate knowledge about 
NERICA to potential farmers.  

The study assessed the factors that influence the adoption of NERICA technologies 
in the study areas. The specific objectives were to ascertain the socioeconomic 
characteristics of smallholder NERICA farmers and to determine their socio-
demographic characteristics that influence their ability to adopt NERICA production 
and post-harvest technologies.  

Methodology 
The study areas were Magbema chiefdom (Latitude. 9.049° or 9° 2' 57" north; 
Longitude 12.8835° or 12° 53' 1" west) in the Kambia district in the Northern Region 
and the Kaiyamba chiefdom  (Latitude 8.1191° or 8° 7' 9" north Longitude -12.3954° 
or 12° 23' 44" west) in the Moyamba District in the Southern Region of Sierra Leone. 
Magbema chiefdom is located in the Kambia district which borders the Republic of 
Guinea to the North, Port Loko district to the South, and Bombali district to the East. 
The chiefdom has a total population of 92,165 (SSL, 2015) including smallholder 
NERICA farmers and its principal town is Kambia. The chiefdom offers an important 
trade route to Freetown and Conakry. 
The dependent variables used in the study were the recommended NERICA 
adoption technologies. These were grouped into two categories:    

i. Production technologies  
Planting time: Plant in the upland May – June, 
Transplanting: Transplant 1-2 seedlings per hill at 3-4 weeks after planting at 
20cmx20cm plant spacing, 
Weeding: Weed at 3 weeks after planting, 
Fertilizer application: Apply 100 kg/acre NPK 15: 15: 15 at 3 weeks after 
planting. 
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ii.  Post-harvest technologies 
Threshing: Use of threshing machines, 
Processing methods: Parboiling rice, use of a milling machine, and 
Storage: Store in concrete buildings and floors. 

 
Table 6: Variables used in the study 

Variable Definition 

Sex 1 = Male farmer and 2 = Female farmer 

Age Chronological age of smallholder NERICA farmer in 
years   

Marital status 1 = smallholder NERICA farmer is married and 0 = Never 
married;  

Educational status 1 = smallholder NERICA farmer has formal education 
and 0 = never acquired any form of formal education. 

Household size 1 = Household size ≥7 and 0 = household <7 
Land ownership 1 = smallholder NERICA farmer owns the land and 0 = 

Others (leased, bought, inherited, etc.) 
A major source of income 1 = farming and 0 = otherwise 
Access to fertilizer 1 = smallholder NERICA farmer has access to fertilizer 

and 0 = otherwise 
Access to processing 
machines 

1= smallholder NERICA farmer has access to processing 
machines and 0 = No access to processing machines 

Access to credit facilities 1 = smallholder NERICA farmer has access to credit 
facilities and 0 = Has no access to credit facilities 

Farmer Based 
Organization 
membership 

1= smallholder NERICA farmer is a member of an FBO 
and 0 = Is not a member of any FBO 

Contact with an 
extension agent 

1 = smallholder NERICA farmer has contact with 
extension agent and 0 = has no contact with extension 
agent. 

 

The population of the study comprised smallholder NERICA farmers from two 
chiefdoms namely Magbema in Kambia district drawn from a total chiefdom 
inhabitants population of 92,165 and 25,749 persons, and in Kaiyamba chiefdom, 
Moyamba district (SSL, 2015). Information on the sample frame on smallholder 
NERICA farmers was not accessible for this study.  

A non-experimental research design was used for this study, which exclusively 
targeted smallholder NERICA farmers. Non-experimental research design surveys 
do not involve a manipulation of the situation, circumstances, or experience of the 
participating smallholder NERICA farmers. It also lacks manipulation of the 
independent variables by the researcher. This means that the researcher studied 
what naturally occurs or had already occurred, as well as the interrelationship of the 
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variables (Cherry, 2020). The sampling was purposively done by determining and 
selecting samples through a multi-stage random sampling technique for this study.  

A total sample size of one hundred and fifty (150) respondents was purposively 
drawn from a population of smallholder NERICA farmers in both chiefdoms. In the 
Magbema chiefdom in the Kambia district, ninety (90) smallholder NERICA farmers, 
and sixty (60) from the Kaiyamba chiefdom in Moyamba district were involved in the 
study.  

Percentage was  used to analyse the socio-demographic characteristics of the 
NERICA farmers. The socio-economic factors of the NERICA farmers that influenced 
the adoption of at least 1 recommended NERICA technology was determined by the 
use of Logistic regression. The logistic procedure of SA 9.4 was used to analyse the 
Hosmer and Lemeshow goodness-of-fit test and display the generalized R Square 
respectively. 

 
Results and Discussion 
Socio-demographic Characteristics of NERICA farmers 
The study reveals that the majority of the farmers (44.0%) had Islamic literacy 
followed by 40.7% that were found to be illiterate. This, therefore, implies that 84.7% 
of the respondents would not read and write in English and only 15.3% were literate 
in English. Essentially, the adoption of some very complex technologies requires a 
high reasonable quality of education for farmers such that education can be a major 
driver in the adoption process of that technology. In a similar study conducted by 
IFAD (2020), it was revealed that the educational level of smallholder NERICA 
farmers in Sierra Leone was relatively low. Lastly, the average household size of the 
NERICA respondents ranges between 7 to 11 persons.  
 
The Socioeconomic characteristics of NERICA farmers show that 92.7% of the 
respondents considered crop production as their main occupation. Employment was 
a major occupation for 4.0% of the respondents, while commerce was the main 
activity for only 2.7% of the respondents. The majority of the respondents (64.8%) 
considered rice as the major crop they grow and 19.8% grow tuber crops. The 
findings further reveal that 45.0% and 35.4% of farmers cultivate NERICA on upland 
and inland valley swamps  respectively, 16.0% cultivate on Boliland ecology while 
3.4% did so on mangrove ecology. As regards land ownership systems, 61.3% of the 
respondents carry out their farming activities on family land whilst 21.0% do so on 
their own land. Lastly, 82.7% of the respondents have farming as their main source 
of income. Only 8.7% practice commerce and 6.0% depend on family members as 
their main source of income respectively.  
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Table 2: Socio-demographic characteristics of NERICA farmers 
Characteristics Levels Percentage 

 
Educational level 

 
Illiteracy  

 
40.7 

 Islamic literacy  44.0 
 Primary school 10.0 
 Junior Secondary School 5.30 
Size of household  2-6 18.0 
 7-11 46.0 
 12-16 20.0 
 17-21 14.0 
 22-26 2.0 
Main occupation  Crop production  92.7 
 Animal production  0.7 
 Commerce  2.7 

 Employment  4.9 
Major crop/s grown  Rice  92.7 
 Other cereals  2.6 
 Tuber crops  19.8 
 vegetables 8.8 
 Legumes  4.0 
Farming ecology  Upland  45.5 
 Inland valley swamp  35.4 
 Mangrove  3.4 
 Boliland  15.7 
Land Ownership Type Personal land  21.3 
 Family land  61.3 
 Rented land  14.0 
 Leased land  3.3 
The main source of income Family  6.0 
 Farming  82.7 
 Commerce  8.7 
 Employment  2.7 

  

Socio-demographic Characteristics that Influence the Adoption of 
Technologies 
The explanatory variables used in the model were collectively able to explain the 
farmers‘ decision regarding the adoption of recommended NERICA production 
technologies in Sierra Leone (R-square of 0.38, likelihood ratio, chi-square of 
70.8266 (P < 0.0001), and Wald (chi-square) of 39.7034, (P < 0.0001)). The results 
suggest that both demographic and socioeconomic characteristics significantly 
influenced the adoption of recommended NERICA production technologies.  
The demographic factors that significantly influenced the probability of adopting a 
recommended production technology were the age and marital status of the farmer. 
Holding all other variables constant, the probability of adopting  a recommended 
NERICA variety by a farmer who is one year older and  married  is 4.2% and 135.9% 
respectively.  
The socioeconomic factors that significantly influenced the probability of adopting  a 
recommended NERICA production technology were; access to processing 
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machines, access to credits, membership in farmer-based organizations, and contact 
with extension an agent.  Holding all other factors constant, the probability for 
NERICA farmer to adopt a NERICA variety through FBOs is 181.4%, no access to 
farm machines (154.2%, credits (149.4), and contact with an extension agent 
(145.9%).  
Findings about the age of farmers as their demographic characteristic are similar to 
that of Lydia Olufunmilola, Ogunya, Bamire, and Ogunleye (2017) in Nigeria which 
shows that the age of farmers was shown to be significant and inversely associated 
with the extent of NERICA rice adoption in the research area. As farmers advance in 
age, their chances of becoming full adopters reduce by 0.32 %. This means that 
older farmers were inefficient in their cost-cutting tactics in terms of input price 
differentials and resource allocation. 
The socio-economic findings from this study further support those of Bilaliib Udimal, 
Jincai, Mensah, & Caesar (2017), who found that owning a tractor boosts the 
likelihood of adopting NERICA rice production technologies by 95% in their study on 
factors influencing agricultural technology adoption in Ghana. Findings on credit are 
also consistent with that of Bilaliib Udimal, et al., (2017) which suggest that farmers 
who have access to credits and farm machines are much more likely than those 
without to adopt the NERICA rice production technologies. Credit to farmers allows 
them to acquire the needed inputs for production, which has an impact on the 
adoption of NERICA rice production technologies by farmers. 
 
Table 3: Factors that influence the adoption of recommended NERICA 
production technologies  

Parameter Estimate Standard Error Wald X
2
 Pr > X

2
 

Demographic     

Sex (Male) -0.6937 0.7176 0.9346 0.3337 

Age (Number of years) 0.0425 0.0249 2.9062 0.0882 * 

Marital status (Married) 1.3586 0.7299 3.4644 0.0627 * 

Educational status (Formal) 0.3817 0.5218 0.5351 0.4645 

Household size (> 7 persons) -0.5734 0.4934 1.3503 0.2452 

Socioeconomic     

Land Ownership (Inheritance) -0.7562 0.4792 2.4904 0.1145 

The major source of income (Farming) 0.1513 0.5844 0.0670 0.7958 

Access to fertilizer (Yes) 0.4891 0.5558 0.7744 0.3789 

Access to processing machines (Yes) -1.5417 0.8626 3.1942 0.0739 * 

Access to credit (Yes) 1.4938 0.8045 3.4475 0.0633 * 

Membership in FBO (Yes) 1.8142 0.6032 9.0451 0.0026 *** 

Contact with extension agent (Yes) 1.4587 0.5547 6.9156 0.0085 *** 

Model characteristics Number of observations = 150 
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***, **, and * denotes significance at 1%, 5% and 10% respectively; LR: Likelihood 
ratio; r2: regression coefficient; X2: chi square. 

Factors that Influence  the Adoption of NERICA Post-harvest Technologies 
The explanatory variables used in the model were collectively able to explain the 
farmers‘ decision regarding the adoption of NERICA post-harvest technologies in 
Sierra Leone (R-square of 0.26, likelihood ratio chi-square of 40.8076 (P < 0.0001), 
and Wald (chi-square of 31.2647, (P < 0.0001). The results suggest that only the 
socio-economic characteristics significantly influenced the adoption of recommended 
NERICA post-harvest technologies.  
The socioeconomic factors that significantly influenced the probability to adopt 
NERICA post-harvest technologies were: farming as a major source of income, 
access to processing machines, and access to credit. Holding all other factors 
constant, the probability that NERICA farmers whose major source of income is not 
farming, access to processing machines, and access to credit would adopt 1 
recommended NERICA variety is 151.3%, 153.3.4%, and 113.7% respectively.  
Similar to the production technologies, Bilaliib Udimal, Jincai, Mensah, and Caesar 
(2017) discovered that having processing machines increases the possibility of 
adopting NERICA rice production methods by 95%.  Findings on credits are also 
similar to those of Bilaliib Udimal et al. (2017), who imply that farmers who have 
access to credit and farm machinery are substantially more likely to adopt a 
technology than those who do not employ NERICA production technology.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

r
2
 = 0.3764 

LR:  X
2
 (12) =70.8266; P< 0.0001 

Wald: X
2
 (12) = 39.7034; P >0.0001 
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Table 4: Factors that influence the adoption of recommended NERICA post-
harvest technologies  

***, **, and * denotes significance at 1%, 5% and 10% respectively; LR: Likelihood 
ratio; r2: regression coefficient; X2: chi square. 
 
  
Conclusion and Recommendations 
Both the demographic and socioeconomic characteristics of smallholder NERICA 
farmers significantly influenced the adoption of recommended NERICA production 
technologies. However, only the socioeconomic characteristics of the respondents 
were seen to have significantly influenced the adoption of the recommended 
NERICA post-harvest technologies. Much attention need to be given to the socio-
demographic characteristic needs of the smallholder farmers by the state actors and 
other support groups if they (farmers) are to improve on their ability to adopt most of 
the recommended NERICA production and post-harvest technologies. These needs 
will include access to processing machines, credit facilities, FBOs, and contact with 
extension agents at both production and post-harvest levels on NERICA varieties. 

 
 

Parameter Estimate Standard 
Error 

Wald X
2
 Pr > X

2
 

Demographic     

Gender (Male) -0.3960 0.6424 0.3800 0.5376 

Age (Number of years) 0.0262 0.0228 1.3146 0.2516 

Marital status (Married) 0.1911 0.6713 0.0810 0.7759 

Educational status (Formal) -0.3517 0.4799 0.5372 0.4636 

Household size (> 7 persons) 0.1146 0.4220 0.0737 0.7860 

Socioeconomic     

Land Ownership (Inheritance) -0.2054 0.4429 0.2152 0.6427 

A major source of income (Farming) -1.5133 0.5256 8.2892 0.0040 *** 

Access to fertilizer (Yes) 0.1648 0.5472 0.0907 0.7633 

Access to processing machines (Yes) 1.5336 0.6406 5.7304 0.0167 ** 

Access to credit (Yes) 1.1367 0.6327 3.2275 0.0724 * 

Membership in FBO (Yes) -0.1629 0.5875 0.0769 0.7816 

Contact with extension agent (Yes) -0.1070 0.5823 0.0337 0.8543 

Model characteristics 

Number of observations = 150 

r
2
 = 0.2608 

LR:  X
2
 (12) =40.8076; P > X

2 
< 0.0001 

Wald: X
2
 (12) = 31.2647, P > chi square = 0.0018 
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Abstract 
This study examined how the livelihood assets influence enset farmersô decisions to 
control the disease Xanthomonas Wilt. For examining how household adopt their 
farming practices to control the disease and preserve their livelihoods, useful 
theoretical architecture represented by Sustainable Rural Livelihood (SRL) 
framework were used. Empirically, double-hurdle model was applied. The results 
indicated that the human, social, natural, physical capitals and vulnerability context 
are the driving factors for adopting the recommended EXW controlling strategies. 
Natural capital negatively associated with extent of adoption decision of the farmer 
whereas the social capital influences it positively. This finding promotes the 
importance of improvement of livelihood assets to enable significant support to the 
natural and social capitals of the farmer that provide important resources and 
information exchange for continuous adoption of  EXW controlling strategies.  
 
Keywords: Enset; southern Ethiopia; sustainable livelihoods framework; 
Xanthomonas Wilt.  

Introduction  
Enset based farming system is among an indigenous and sustainable agricultural 
system that covers large hectares of land in Ethiopia (Belachew, G., Aklilu, A., 
Bewuketu, H., & Habtamu, K. 2017). Enset production provides the staple food for 
around 20 million Ethiopians (Borrell, J. S., Biswas, M. K., Goodwin, M., Blomme, G., 
Schwarzacher, T., Heslop-Harrison, J., Wendawek, A. M., Berhanu, A., Kallow, S., 
Janssens, S., Molla, E. L., Davis, A. P., Woldeyes, F., Willis, K., Demissew, S., & 
Wilkin, P. 2019). Moreover, it has multiuse and all part had usage for different 
purpose. The major products obtained from enset are human food (Bulla, Kocho and 
Amecho), fiber, animal forage, construction material and medicines (Melaku, 2021). 

However, enset production in Ethiopia has been harshly threatened by enset 
bacterial wilt (EBW) (Ambachew, Z., Gezahegn, B., Sintayehu, L., & Kefelegn, G. 
2019; Adane 2018). It is a vascular disease that results in yellowing and wilting of 
leaves, and finally collapses the entire plants. It is the most upsetting since it kills 
enset at all growth stages and landraces. Research shows the disease can cause 
losses of 70 – 100% in enset production. Therefore, area coverage and production of 
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enset is declining over time and many farmers are substituting enset production with 
other crops (Kusse, K., Ermias, G., & Darch, D, 2021; Ambachew, Z., Gezahegn, B., 
Sintayehu, L., & Kefelegn, G. 2019). The situation resulted in food scarcity in 
southern Ethiopia in particular and in enset based farming area of Ethiopia in 
general.  

The government of Ethiopia devoted a lot of efforts to controlling EXW over the last 
10 years. However, there are no chemical management methods for this disease so 
management is based on cultural control methods (Belachew, G., Aklilu, A., 
Bewuketu, H., & Habtamu, K. 2017; Yemataw, Z., Mekonen, A., Chala, A., Tesfaye, 
K., Mekonnen, K., Studholme, D & Sharma, K. 2017). EXW Management package 
identified and practiced in the country include; dis-infecting processing and farming 
tools, keeping fields and surrounding area free of weeds and volunteer plants 
(alternative hosts), uprooting and burning the infected enset plants, exposing the soil 
to sun prior to planting, proper spacing, avoiding overflow of water from infected to 
uninfected fields, controlling porcupine, mole rat, and domestic animal from 
browsing, replant using clean planting tools, controlling movement of planting 
material and crop rotation (Kusse, K., Ermias, G., & Darch, D. 2021; Adane, 2018). 

Proper use of cultural practice and sanitary control measure were suggested to 
minimize pathogen spread in general and enset Xanthomonas Wilt in particular 
(Yemataw, Z., et al., 2017). However, to keep the incidence of the disease at 
manageable levels sustainable adoption of recommended cultural practice is crucial. 
Although, dealing with factors influencing farmers‘ adoption behaviors is significant to 
effectively control EXW. Moreover, farming household strategies depend on 
condition of their livelihood asset (Pagnani, et al., 2021). 

Accordingly, this study investigated the relationship between farmers‘ livelihood 
assets as well as the outside system and their adaptation practice to control EXW. 
The Sustainable Rural Livelihood (SRL) framework was employed with focus on the 
livelihood systems of rural households and how they adapt their farming strategies to 
address external forces, while preserving their livelihoods. Double-hurdle model was 
applied, to identify factors that influence farmers‘ decision to adopt and its intensity. 
This study result could offer broader information on decision-making processes of 
farmers‘ and insights for more effective intervention for ensuring an adequate level of 
EXW mitigation strategies. 

The Sustainable Rural Livelihood Framework 
The theoretical design of this study is the Sustainable Rural Livelihood (SRL) 
framework (Figure 1). Rural households‘ livelihood systems are the centers of this 
framework which have interaction with the outside system. Livelihood systems of the 
farmers having the purpose of improving livelihood outcomes are based on assets as 
well as the strategies employed. The outside system is composed of the vulnerability 
and the institutional context. The livelihood system will be altered by the changes in 
the outside system.  
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The framework highlights the rural households‘ strategies, which are decisions 
internal to the household with the aim of improving their livelihoods, while 
households may adapt their strategies in response to external tremors by using the 
four integrated cultural practice packages (i.e. dis-infecting tools, removing infected 
plants, dis-budding and using clean planting material).  

 
Figure 1: The sustainable rural livelihood framework 
Source: Adapted from Pagnani et al (2021). 

Methodology 
The study was conducted in southern nations, nationalities and peoples region 
(SNNPR) of Ethiopia which is located at Latitude: 6° 03' 31.03" and Longitude: 36° 
43' 38.28" E.  

The survey was conducted between September and May 2021. The data were 
collected through individual interviews using a pre-tested questionnaire. Three stage-
sampling techniques were applied to select the representative sample households. 
First, three major Enset-growing zones were selected purposively based on their 
prevalence incidence of enset bacterial wilt. Second, three districts were selected 
randomly from each zones, the selected nine districts were as follows: Cheha, 
Enemor, and Ezha from Gurage zone; Lemo, Dunna and Misha, from Hadya Zone; 
and Boloso Sore, Damot Gale and Damot Pulasa from Woliyta. Finally from the lists 
(98000 HH) provided by the agriculture and rural development office of the 
respective districts, 540 households were randomly selected based on probability 
proportional to the population size of the selected districts.  

In order to examine how the five capitals, vulnerability and institutional context 
influence the decision as well as the intensity of adoption of the EXW controlling 
strategies, double-hurdle model was used. The first hurdle was used to determine 
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whether the individual adopt or not and the second hurdle was used to determine the 
intensity of adoption if the individual adopt. For the purposes of this analysis, the 
dependent variable is the number of cultural practice adapted by the households. 

Empirical model variables 
The livelihood assets, livelihood strategies, and the outside contexts were 
emphatically contextualized. Therefore, the following variables were identified and 
used in this study.  

Livelihood strategy 

It is the combination of activities that household would implement to achieve their 
livelihood goals. Therefore, to limit the spread of the EXW, the strategy adopted by 
the enset farmers is based on the following four cultural EXW controlling practices: 
(1) dis-infecting tools (2) removing infected plants (3) dis-budding and (4) using clean 
planting materials. Therefore, as per the number of practices adopted by the 
household the value of dependent variable will be 0 up to 4. Zero value stands for 
non-adopters, while value 4 refers to full (adopters. 

Livelihood assets 

It is the resource base of different households and is often classified as human, 
social, physical, financial and natural capital. Applying specific strategies by the 
household may be justified by different endowment of the assets (García, de., Jalón, 
S., Iglesias, A., and Neumann, MB. 2018). Through considering different literatures, 
the researcher chose a set of indicators to measure those capitals.  

In this study human capital was measured with (1) age, (2) number of household 
members and (3) level of education of the HH head. Either negative or Positive effect 
of age on the adoption is expected based on the previous different findings (Chete, 
2021; Feyisa, 2020). The main reason behind this could be the more younger/older 
the farmers are, the less likely the farmers are adopters due to lack of information 
about the variety.  However, it has a positive effect on the adoption of technology 
when the household head is within the productive age (Feyisa, 2020). The family 
size impacts the adoption process positively because a larger family member in 
household has greater labor capacity required for introduction of a new practice 
(Fikadu, 2020). Lastly, educational level influences the farmers‘ attitudes and 
thinking, which in turn enable them to access and utilize information about the 
problems they face (Kaliba, A.R., Mazvimavi, K., Gregory, T.L., Mgonja, F.M. and 
Mgonja, M. 2018). 

Social capital is represented by these three variables (1) gender of household head 
(2) access to extension service and (3) cooperative membership. Male has better 
opportunities to move outside his home and for participating in different extension 
programs than females and hence he can get better information/knowledge to adopt 
technologies. Additionally, male has better access to resources than female.  Study 
conveyed by Zhang, S., Sun, Z., Ma, W., & Valentinov, V. (2020) presented the 
positive impact of being a cooperative member on adoption of technologies. 
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Therefore, this study expects the positive influence of sex, access to extension 
services and cooperative membership on the introduction of new technology.  

The study used: (1) the farm‘s location, (2) the total farm area, and (3) land allocated 
to enset production to measure natural capital. Regional difference was the major 
factor that influenced the adoption decisions of the household (Kikulwe EM, Kyanjo 
JL, Kato E, Ssali RT, Erima R, Mpiira S, Ocimati W, Tinzaara W, Kubiriba J, Gotor E, 
Stoian D, Karamura E.  2019). Since farm size is considered as indicator of wealth 
status, the farmers having larger farm have means and capacity to take adaptive 
measures. The land allocated to enset would take as a proxy for the importance of 
enset production (Mulatu, 2021). When the farmers give high position to enset 
production they will give much emphasis to take adoption options to control EXW 
disease. 

The type and size of house and farm equipment used by the household were 
considered to measure the physical capital, because they are able to enhance 
household well-being, as well as the likelihood of adoption (Shinbrot. X.A., Jones. 
K.W., Rivera-Castañeda. A., López-Báez W., Ojima. D.S. 2019). 

Finally, for representing financial capitals, enset farming objective (commercial and 
subsistent), access to credit facility and off-farm income source were measured. 
Financial capitals can overcome cash deficit of many households especially in 
developing country (Shinbrot. X.A., Jones. K.W., Rivera-Castañeda. A., López-Báez 
W., Ojima. D.S. 2019; Feyisa, 2020). Accordingly, a positive relation is expected 
between financial capital and adoption of the EXW control strategy. 

Outside context 

Vulnerability context and the institutional context are two sets of external forces were 
considered in this study. They could influence households‘ livelihood outcome. A 
variable EXW communication approaches was considered as a proxy for institutional 
context for this study. It is measured as ―1‖ if the household has participated in 
training and field study or zero if not. 

To represent the Vulnerability context, the study used EXW status of households‘ 
farms as a proxy. The variable has value from 0 to 5; based up on length of time that 
EXW was last observed on the farm. Zero indicates it has been a year since EXW 
was last observed (i.e. low disease status), while 5 indicates the EXW  still exist on 
the farm (vulnerable). 

Results and Discussion 

Adoption level of the Recommended Cultural Practice  
Out of the four cultural practices the most frequently employed practice was removal 
of infected plants (see Table 1), since 54% of the sampled household adopt this 
practice, followed by timely removal of male buds or infected parts which is practiced 
by 45% of households, while 41% of the sampled households used disinfecting tools 
like fire and/or cattle urine.  
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Households which apply only one cultural practice out of the integrated package, the 
widely practiced were dis-budding (56%). Households that implemented above one 
practices the frequently adopted practice were the dis-infecting tools and removal of 
infected plants. Using clean planting material during replantation was the least 
adopted practice with just 10% only. 

Concerning the complimentary adoption of the four integrated cultural practices, 21% 
of the sample sizes were non-adopters, while only 0.37 % of the sampled 
smallholders fully adopt the EXW control strategy. The remaining 78.63% of the 
sample households are Partial adopters. This indicates most of the sampled 
households adopt at least one of the recommended EXW cultural practices.   

Table 1: Level of adoption of recommended cultural practice to control EXW  

BXW 
controlling 

Sample  
Non 
Adopters 

1 2 3 
Fill-
adopters F 

Practices  practice Practices practices 4 practices test1 

 
Mean(S
D) Mean(SD) Mean(SD) Mean(SD) 

Mean(SD
) Mean(SD)  

Disinfecting 
tools 
 

0.41  
(0.49) 

0.00  
(0.00) 

0.01 
(0.11) 

0.72  
(0.49) 

1.00  
(0.00) 

1.00 
(0.00) 

682.41*
** 

Remove 
infected 
plant  

0.54 
(0.49) 

0.00  
(0.00) 

0.33 
(0.49) 

0.81 
(0.24) 

1.00 
(0.07) 

1.00  
(0.00) 

453.99*
** 

Dis-budding 
 

0.45 
(0.50) 

0.00  
(0.00) 

0.56 
(0.50) 

0.35 
(0.50) 

0.99 
(0.09) 

1.00  
(0.00) 

206.26*
** 

Clean planting 
material  

0.10 
(0.10) 

0.00  
(0.00) 

0.10 
(0.08) 

0.10 
(0.10) 

0.10 
(0.11) 

1.00  
(0.00) 

66.20*
** 

 

Factors Influencing Farmers Control Practice for Enset Xanthomonas Wilt.  

The double-hurdle model result indicates farming household decision about adoption 
of  EXW cultural management practice are related with human, natural and social 
capitals and vulnerability context. However, social and natural capitals influence the 
intensity of adoption influence (Table 2).  

The first hurdle result indicates that out of the human capital variable, age is the only 
variable that increases the odd of non-adoption. This might be due the fact that as 
the farmers get older; there is a weakening of investment on the farm and higher risk 
aversion. Moreover, young farmers generally are fast to try new technology (Feyisa. 
2020). 

In case of physical capital, farm equipment index negatively and significantly related 
with non-adoption. This result consistent with Shinbrot. X.A., Jones. K.W., Rivera-
Castañeda. A., López-Báez W., Ojima. D.S. (2019), they found that farmers adapt to 
climate events because of their farm equipment, vulnerability and group 
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membership. A possible explanation would be the adaptation options are done with 
some sorts of existing farm equipment.  

The only livelihood assets that Couse significant variation in the two adoption 
decision process are the social and natural capitals. From social capital related 
variables, interaction with extension services counteracts the likelihood of non-
adoption of the EXW. This is because the frequency of contact between farmers and 
extension personnel makes current and updated information available and 
accessible to farmers. Instead, Male-headed households are more likely to adopt 
more practices against EXW as compared to female-headed households. This 
finding is in line with earlier study that shows gender (male) had positive influence on 
adoption of improved agricultural technologies (Kikulwe EM, Kyanjo JL, Kato E, Ssali 
RT, Erima R, Mpiira S, Ocimati W, Tinzaara W, Kubiriba J, Gotor E, Stoian D, 
Karamura E. 2019). However, most activities of enset production are controlled and 
managed by women, who have less access to extension service and resource 
(Mulatu, 2021). 

The regional difference is among natural capitals that significantly influence both 
decision and intensity of adoption of the controlling practices. As compared to 
farming household in Woliyta zone, farming households in Gurage and Hadiya are 
more likely to adopt only one practice. These findings support recent study that 
highlights the relevance of regional differences (Pagnani, et al., 2021). A reasonable 
explanation would be enset production play unbeatable role for both commercial as 
well as consumption purposes in Woliyta Zone. Consequently, there has been a 
great involvement of different stakeholders in the sector.  

The first hurdle result also indicates that as land allocated for enset production 
increase, it is less likely the farmer is not to adopt at least one of the EXW control 
practices. This result is in line with previous study that land holding is a key factor 
that affect farmers adoption of climate related adaptation strategy (Shinbrot. X.A., 
Jones. K.W., Rivera-Castañeda. A., López-Báez W., Ojima. D.S. 2019). The result of 
the second hurdle also indicates that this variable increase the intensity of adoption 
of EXW controlling strategy. The notion  that farmers want to eliminate the disease 
from their farm is based on the importance they attribute to enset as a food or 
income crop.  

Financial capital does not have any influence on both the decision and the intensity 
of adoption of the identified strategies in this study. The result of this study might be 
due to the fact that the identified disease controlling strategy does not need 
additional finance since there is no controlling mechanism that needs additional 
finance.   

The vulnerability context decreases the likelihood of non-adoption of the EXW 
controlling strategy. The result implies that farmers have awareness about this 
strategy; however, they will adopt it when the shock comes. This finding corroborate 
the previous finding that rural households will not take it as general practices rather 
only modify and apply when the disease affect their production (Pagnani, et al., 
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2021). This would make the problem too difficult to control if there is strong disease 
resurgence. 

Table 2: Factors influencing farmers control practices for EXW 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*P ≤ 0.05 

Conclusion and Recommendations 
Human, social, physical and natural capitals and vulnerability context are the most 
important factors that influence the adoption of the recommended EXW controlling 
strategies.Decisions of farmers about the extent of adoption is influenced negatively 
by social and positively  by natural capital. Therefore, to increase the adoption of the 
EXW controlling strategy, understanding and supporting the improvement of 
livelihood asset is vital. Moreover, to prevent this disease, it is essential to 
encourage policies that support the continuous adoption of the recommended EXW 
controlling strategies. 

Variables  Coef. SE Coef. SE 

Human capital      
Age of HH head  0.017** 0.008 0.000 0.001 

educational level of HH head  − 0.126 0.098 − 0.019 0.008 

Member of HH  − 0.053 0.050 0.007 0.009 

Social capital      

Sex of HH head 0.109 0.245 0.127* 0.067 

Access to extension − 0.560* 0.212 0.051 0.057 

Cooperative member 0.224 0.185 0.058 0.036 

Natural capital     

Gurage Zone  0.635 0.359 − 0.354* 0.065 

Hadiya Zone 1.992* 0.463 − 0.324* 0.119 

Woliyta  Zone 0.570 0.253 − 0.293 0.078 

Land owned − 0.011 0.014 0.003 0.002 

Land allocated for Enset (%) − 0.010* 0.006 0.002* 0.001 

Physical capital     

Home index − 0.004 0.005 −0.001 0.001 

Farm equipment index  − 0.007* 0.005 −0.002 0.001 

Financial capital       

Enset farming   −0.206 0.165 0.055 0.041 

Access to credit  − 0.033 0.249 0.104 0.078 

Off-farm income 0.117 0.322 0.018 0.063 

Vulnerability context     

EXW status − 1.236* 0.141 – – 

Institutional context     

Access to EXW initiatives − 0.501 0.328 – – 

Constant − 0.692 0.779 0.325 0.183 
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Abstract 
The study examined the factors that drive decisions to adopt and use irrigation 
technologies among smallholder farmers in Machakos County, Kenya.  Data were 
collected from a sample of 300 smallholder farmers.  Cross-sectional survey design, 
a multistage sampling procedure and random sampling method were employed. 
Percentages, means and econometric analysis were used in data analysis. Results 
showed that, 31.7% of the respondents practiced irrigation. Sex of household head, 
education, farm size, off-farm income, credit accessed and access to extension 
services positively influenced adoption of irrigation technologies. Adoption intensity 
was positively influenced by gender, off-farm income, farming experience, primary 
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occupation and extension services. As a result, it is suggested that while formulating 
development strategies and programs for smallholder farmers, agricultural extension 
organizations should give priority to these factors.  

Keywords: Adoption of irrigation technologies  

Introduction 
Despite great unpredictability in rainfall, which is insufficient in many areas, Kenyan 
agriculture is still rain-fed (Nakawuka, Langan, Schmitter, and Barron, 2018). Kenyan 
communities are particularly vulnerable to droughts and periods of water shortage as 
a result of their heavy reliance on rain-fed agriculture, which has a considerable 
impact on crop and livestock production (Nakawuka et al., 2018; Lilly N. Kabata, 
Makhoka, and Obiero, 2021). Crop failure and animal losses as a result of climate 
change and seasonal variability, have resulted in food insecurity in the country, 
posing serious concerns to society's well-being (Lilly et al., 2021; Musafiri, Kiboi, 
Macharia, Ng'etich, Kosgei, Mulianga, and Ngetich, 2022). As a result, interventions 
such as adopting irrigation technologies in arid/semi-arid areas are called for to 
mitigate the effects of climate change and variability.  

Irrigation technology is critical in the agricultural sector because it allows the world to 
keep pace with a growing population and rising food demands (Kadiresan & Khanal, 
2018). In addition, introduction of irrigation technology and its widespread use has 
contributed to higher agricultural yields by allowing crop cultivation in desert and 
semi-arid regions where rainfall is insufficient to meet crop water demands (Kukal & 
Irmak, 2020). Irrigation contributes the most to food security, and future agricultural 
production advances are likely to come from irrigated land (Kadiresan & Khanal, 
2018). Irrigation technology also enables farmers to shift to commercial farming of 
more profitable crops (Jordán & Speelman, 2020). As a result, encouraging the 
transfer, dissemination, and use of irrigation technologies among smallholders is a 
critical component of reducing poverty and food insecurity in Kenya. 

Despite sustained donor support, huge technical and economic potentials of 
irrigation, adoption rates of irrigation technologies are still low, and the situation of 
the most vulnerable people and communities in terms of food insecurity has not 
improved (Harrison, 2018). Because cultivatable land is scarce, agricultural 
production must be expanded to boost yields and provide economic development, 
food security, and poverty reduction (Nakawuka et al., 2018). Agriculture, particularly 
in Kenya's dry and semi-arid regions, requires long-term intensification. 

Previous studies show that technology adoption and intensity of adoption is 
influenced by a number of factors with the farmer at the centre to adopt and accept 
the technology (Kumar, Takeshima, Thapa, Adhikari, Saroj, Karkee, and Joshi, 2020; 
Nejadrezaei, Sadegh, Mina, and Anastasios, 2018; Pokhrel, Paudel, and Segarra,  
2018; Ruzigamanzi, Mulyungi, Wanzala, and Ntaganira, 2019; Yatribi, 2021). 
Education level, farm size, distance to nearest market, financial availability, 
household size, extension access, and farming experience have been found to 
strongly influence adoption decisions of agricultural technologies (Adebayo, Bolarin, 
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Oyewale, and Kehinde, 2018; Kumar, Tripathi, and Joshi, 2020; Mahama, Awuni,  
Mabe, and Azumah, 2020). However, little research has been done on the factors 
that determine the intensity or degree of adoption of technology after it is made 
available to farmers (Mwaura, Kiboi, Bett, Mugwe,  Muriuki, Nicolay, and Ngetich, 
2021). 

A binary framework model is used in the majority of studies on smallholder farmers' 
adoption decisions of agricultural technologies, which is insufficient to represent the 
socio-economic factors that influence adoption intensity (Yatribi, 2020; Mutunga, 
Ndungu, and Muendo Patricia, 2018; Ruzigamanzi et al., 2019). The employment of 
a binary model would result in the loss of important data. As a result, a thorough 
investigation of smallholder farmer characteristics, farm, and institutional 
components linked to adoption, as well as intensity of adoption, is necessary 
(Mwaura et al., 2021). In light of this, the study sought to determine the factors that 
influence farmers‘ decision to adopt irrigation technologies in Machakos County. 
These factors must be considered by policy makers, diffusers of these technologies, 
and researchers examining the determinants of technology adoption. In order to 
design a strategy for the development of modern irrigation technologies, government 
officials must first comprehend the dynamics that drive farmers‘ decision to adopt 
agricultural technologies. 

Methodology 
The study was conducted in Machakos County which is located at latitude 0° 45'S 
and longitude 36° 45'E, with an estimated population of 1,421,932 persons, covering 
an area of 6,208_km2 (KNBS, 2019). The county is also classified as a lower 
midland zone (LM3, LM4, and LM5), with annual rainfall ranging from 500mm to 
1300mm and falling in two seasons. Long rains occur from March to May, while short 
rains occur from October to December, with temperatures varying from 18°C to 
25.7°C. The soils are mostly alfisols and vertisols, with maize, beans, cowpeas, 
pigeon peas, and cassava as the principal food crops. Sorghum, mangoes, and 
French beans are the main cash crops cultivated in the area. Small-scale farmers 
were the target population, which included both those who had practiced irrigation in 
the previous year (adopters) and those who had not (non-adopters). The study used 
a cross-sectional survey design, a purposive and multistage sampling procedure to 
draw sampling units. Random sampling method was used to obtain the number of 
households to be interviewed. Mwala sub-county was purposively chosen for the first 
stage. In the second step, the six wards in the sub-county were chosen and two 
villages chosen from each ward in the third step. A random sample of 300 farming 
households was chosen from the villages where, 31.7% and 68.3% for the users and 
non-users of irrigation was obtained respectively. The specification of the selected 
areas was driven by the irrigation project proposed by the Kenya Climate Smart 
Agriculture Programme (KCSAP) in the County. 

The Heckman two-stage selection model was used to evaluate the determinants of 
irrigation technology adoption and intensity of adoption. A Probit model is used in the 
first stage, with a binary dependent variable (1=if a farmer uses irrigation technology, 
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0=if a farmer does not use any irrigation technology). For ease of interpretation of the 
significant variables, a post-estimation of the selection equation findings was used to 
calculate the marginal coefficients. This is because the coefficients of the first 
regression results consists of values that maximize the likelihood function; hence 
they have no direct meaning. An Ordinary Least Square (OLS) regression model is 
used in the second stage to assess the determinants of intensity of adoption. 
Intensity of adoption was measured in terms of the proportion of the area of land 
devoted to irrigation. The Heckman two-stage model (selection equation) is specified 
as; 

 

ὤ ‌ɯ Ễ ‌ɯ
‐ὭȣȣȣȣȣȣȢȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢȢρ 

 

Where;  ὤ  adoption decision of the Ὥ  farmer,   ὢὭ vector of explanatory 
variables, ‌  vector of parameters to be estimated, and ‐Ὥ is an error term 
distributed with mean 0 and variance 1. The observed binary variable can be 
expressed as; ὤ ρ ὭὪ ὤ π (For adopters), ὤ ρ ὭὪ ὤ π (For non-adopters). 

 

The second step (outcome equation) estimated by an Ordinary Least Square (OLS) 
estimator is given as;  

 

ɭ —ɯ Ễ—ɯ
‘ȣȣȣȣȣȣȣȣȢȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢς 

 

Where; ɭ  proportion of the area of land devoted to irrigation, ɯ= Vector of 

independent variables, —  vector of parameter estimates of the independent 
variables. 

Results and Discussion 
 
Characteristics of Users and Non-users of Irrigation Technologies 
Households that used at least one of the irrigation technologies in the last one year, 
were considered as adopters while those who did not use any of the technology 
were considered as non-adopters. Results showed that, 31.7% of the respondents 
practiced irrigation in the study area where drip (5.7%), furrow (14.7%), and basin 
(11.3%), were the commonly practiced irrigation technologies (Table 1).  
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Table 1: Adoption of irrigation technologies 

Variable  Percentage Yes (%) n=95 

Adoption (yes)  

Technologies used 

Furrow 

Basin 

Drip 

 31.7 

 

14.7 

11.3 

5.7 

 
Results of the descriptive statistics (Table 2) shows that most households were led 
by men for both adopters (91.6%) and non-adopters (75.6%). This indicates that 
males were more likely than females to practice irrigation since males have control 
over production resources such as land and labor. Sex of the household head 
influences farm households‘ decision-making processes (Gebre, Isoda, Rahut, 
Amekawa, and Nomura, 2019). In addition, (23.2%) of the adopters possessed land 
with title deed, compared to (34.2%) of the non-adopters. This demonstrates that 
farmers' inability to utilize agricultural innovations in their farms was hampered by a 
lack of title deed. This explains the low adoption levels of irrigation technology 
(31.7%). Insecurities in land tenure explains the unwillingness of the farmers in 
investing effort to utilize Zai pits for increased farm productivity (Muchai, Ngetich, 
Baaru, and Mucheru-Muna, 2020). Adopters' major occupation was crop farming 
(60.3%). This means that farmers who rely on crop farming will devote more time 
and effort to agricultural technologies that produce higher output. This corroborates 
to the study by Muchai et al. (2020), that majority of farmers (85.0%) dependent on 
farming activities for income generation. Further, (54.6%) of the adopters had access 
to extension services compared to (45.5%) of the non-adopters. Farmers' adoption 
behaviour of irrigation technology would be changed if extension services played a 
key role in providing information and disseminating knowledge to them. This is 
consistent with the study by Oyetunde-Usman, Olagunju, and Ogunpaimo (2021), 
that extension services create awareness and demonstration of improved production 
technologies.  
 

There was a significant mean difference (… πȢππυς in average daily labour cost 

between irrigation technology adopters (ὼӶ1.79 USD) and non-adopters (ὼӶ = 1.22 
USD). This means that irrigation technology adopters use more labour in their 
irrigation practices than non-adopters since irrigation farming is labour-intensive. 
This is consistent with Jones, Kondylis, Loeser, Magruder, Barrett, Christian, De 
Janvry,  Djankov, Duflo, Foster, Gollin, Karpe,  Sadoulet, Strauss, Thomas, and Udry 
(2020), that irrigation technology requires large construction and maintenance costs 
as well as increased labour costs. Furthermore, there was a substantial difference 

(… πȢπυτσ in the mean off-farm income between farmers who used irrigation (ὼӶ = 

49.44 USD) and those who did not (ὼӶ = 72.89). This means that farmers who did not 
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practice irrigated agriculture were more involved in off-farm activities. Off-farm 
income plays a key role in small-scale irrigation farming (Mango, Makate, Tamene, 
Mponela, and Ndengu, 2018). Moreover, there was a substantial mean difference in 

the amount of credit accessed (… πȢπππτ) between the adopters (ὼӶ169.53 USD) 
and non-adopters (ὼӶ126.91 USD) of irrigation technologies. This implied that 
farmers who practiced irrigation allocated more credit for irrigation practices due to 
high capital requirement. Credit is more required in irrigation technology and lack of it 
can be an impediment to irrigation technology adoption (Tesfaye, Balana, and  
Bizimana, 2021). 
 
Table 2: Socio-economic characteristics of users and non-users   

*P≤0.05; HH= Household Head; 1 USD= KES 112 

 

Determinants of Adoption of Irrigation Technologies among Smallholder Farmers 

Variables Users (95) Non-users (205)  

 Mean  Mean  Ⱶ  

Sex of HH(1=male, 0=female)   0.0001* 

Male (%) 91.78 75.61  

Female (%) 8.42 24.39  

Land ownership (title deed)  

Main occupation(farming) 

Extension access (yes %)  

Access training (yes %) 

 

Age of HH (years) 

Education (years) 

Household size (count) 

Farm size (acres) 

Farming experience(years) 

Labour cost (USD, per day) 

Off-farm income (USD) 

Market distance (km) 

Amount of credit (USD) 

 

23.16 

60.27 

54.55 

58.33 

 

48.82 

13.14 

5.26 

1.80 

17.74 

1.79 

49.44 

4.3 

169.53 

 

34.15  

39.73 

45.45 

41.67 

 

48.64 

12.80 

5.02 

1.74 

15.47 

1.22 

72.89 

4.2 

126.91 

 

0.0550* 

0.0000* 

0.0000* 

0.4470 

t-test 

0.8662 

0.2020 

0.6771 

0.2509 

0.0954 

0.0052* 

0.0543* 

0.5711 

0.0004* 
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The first stage of the analysis showed that the inverse mills ratio (Table 3) is positive 

and significant (P 0.0004). This meant that the error term was positively correlated 
in the two stages and thus, the model was fit for analysis. Results in (Table 3) 
indicate that, sex of households‘ head positively influenced adoption of irrigation 
technologies. This meant that, males were more likely than females to adopt 
irrigation technologies. This could be because, males have better access to 
information on new agricultural innovations and agricultural services than their 
female counterparts. Due to cultural prejudices, males are known to enjoy exclusive 
rights in farm decision-making procedures. The outcome corroborates the study by 
Oyetunde-Usman et al. (2021); Serote, Mokgehle, Du Plooy, Mpandeli, Nhamo, and 
Senyolo (2021), that the sex of the households‘ head is a significant factor in 
agricultural technology adoption decisions. 

The findings demonstrated that years of education positively influenced adoption of 
irrigation technologies. The plausible explanation is that, literate smallholder farmers 
had a higher probability than illiterate smallholder farmers to adopt irrigation 
technologies. It's possible that this observation is due to educated farmers' 
knowledge of the most effective irrigation technology for increasing agricultural 
yields. Farmers who have spent more years in school may have gained skills and 
knowledge on the benefits of adopting irrigation technology. Our findings were in line 
with Jordán & Speelman (2020); Musafiri et al. (2022); Mwangi and Crewett (2019); 
Chinasa, Alagba, Ifeyinwa, and Chukwuneke (2022), that households‘ heads 
education level is a significant determinant in adoption decisions of agricultural 
technologies.  

The adoption of irrigation technologies was positively and significantly influenced by 
farm size. The findings suggested that, farmers with larger farm sizes had a 
substantially higher chance of adopting irrigation technologies than those with 
smaller farms. It's probable that, the expanding use of irrigation technology is linked 
to the need for larger farms to install multiple irrigation systems for increased crop 
yields.  Our findings corroborates the study by Ali, Awuni, and Danso-Abbeam 
(2018); Marie, Yirga, Haile, and Tquabo (2020); Shang, Heckelei, Gerullis, Borner, 
and Rasch (2021); Cipriano, Onautsu, Tarassoum, Adejumobi, and Bolakonga 
(2022), that farm size was a significant positive factor in the adoption of climate 
change adaptation strategies. 

Irrigation technology adoption was positively influenced by farming as the primary 
occupation. This meant that adoption of irrigation technologies was higher among 
smallholder farmers with farming as the primary occupation than those who did not 
depend on farming alone. The necessity to boost crop productivity and projected 
income may account for the growing adoption of irrigation technologies among 
smallholder farmers who rely on farming. As a result, smallholder farmers' 
awareness of the importance of irrigation farming may have prompted them to adopt 
irrigation technologies. The findings were consistent with Shang et al. (2021), that 
farmers‘ primary occupation as farming is a significant factor in agricultural 
technology adoption decisions. 
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Off-farm income positively and significantly influenced adoption of irrigation 
technologies. The findings suggests that, smallholder farmers were more likely to 
use irrigation technologies if they earned more money from off-farm activities. This 
could be attributed to off-farm income providing an additional source of agricultural 
financing, allowing smallholder farmers to try out new agricultural methods. Off-farm 
revenue boosts farmers' financial power, allowing them to invest in innovative 
agricultural technologies. Off-farm income also covers the labor costs associated 
with the technology's operation and upkeep. The findings are in agreement with that 
of Armel Nonvide (2020); Mutunga et al. (2018); Mwangi & Crewett (2019), that off-
farm income, is a significant determinant of adoption of adaptation strategies to 
climate change. 

However, cost of labour exhibited a negative influence on the adoption of irrigation 
technologies. This meant that as labour costs increased, smallholder farmers were 
less likely to employ irrigation methods. A 0.06% drop in the probability of a farmer 
adopting irrigation technologies was caused by a one-unit rise in labour costs. This is 
because irrigation technology is labour-intensive in terms of maintenance and 
operations, and a high cost of labour could deter smallholder farmers from using it. 
Farmers are discouraged from adopting irrigation methods due to inability to meet 
labour requirements as labour costs rise. This finding concurs with  Ng‘ang‘a, 
Jalang‘o, and Girvetz (2020), that high cost of labour would prevent  a household 
from adopting soil-carbon enhancing technologies.  

Amount of credit accessed exhibited a significant positive relationship with adoption 
of irrigation technologies. This meant that smallholder farmers with more financing 
had a better chance of implementing irrigation technologies. The increased adoption 
could be due to the availability of cash to purchase necessary technology equipment, 
as well as farm inputs for operation and maintenance. Credit improves a household's 
purchasing power and could also aid in labour wages for the farm work. This finding 
was similar to that of  Adebayo et al. (2018); Armel Nonvide (2020); Feyisa (2020), 
that access to credit is a significant determinant in  adoption decisions of improved 
agricultural technologies. 

Access to extension services positively predicted the adoption of irrigation 
technologies. This meant that, irrigation technologies were more likely to be used by 
farmers who had access to extension services. This could be because access to 
extension services is linked to the adoption of agricultural technologies, especially in 
terms of expanding knowledge and demonstrating better production methods. 
Farmers that have access to extension services understand how to implement new 
agricultural technologies better. Extension agents may have played a key role in 
providing farmers with the practical skills and technical knowledge they needed to 
correctly operate irrigation equipment, reducing water loss and increasing 
agricultural yields. Our finding agrees with  Massresha, Lema, Neway, and Degu 
(2021); Muchangi, Ruzungu,  Njiiri, and  Mukiri (2021); Wang, Yin, and Yang (2021), 
that access to extension services by farmers, plays a central role in adoption 
decisions of agricultural interventions. 
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Table 3: Determinants of adoption of irrigation technologies  

Adoption of Irrigation 
Technologies 

Marginal 
effects 

Coef. Std. Err. Z 

Age(years) -0.0078 -0.0340 0.2276 -1.4900 
Sex of HH (1=Male 
0=Female) 

0.2157 1.2267 0.3293 3.7300* 

Education(years) 0.0099 0.1163 0.0581 2.0000* 

Household size 0.0157 0.1333 0.0818 1.6300 

Farm size in acres 0.0718 0.6792 0.1638 4.1500* 

Land ownership (title deed)   0.0783 0.3504 0.2588 1.3500 
Farming experience(years) 0.0078 0.0184 0.0193 0.9500 
Main occupation 0.3309 1.2879 0.3512 3.6700* 
Off-farm income (USD)  0.1704 1.0163 0.3217 3.1600* 

Labour wages (USD) -0.0006 -0.0271 0.0947 -0.2800* 

Amount of credit (USD) 0.0110 0.0425 0.0158 2.6800* 
Extension access 0.0363 0.4985 0.2543 1.9600* 

Distance to nearest market 
(km) 

0.0013 0.0492 0.0437 1.1200 

Training on irrigation  -0.0131 -0.2484 0.5473 -0.4700 
Inverse Mills Ratio  0.6997 0.2461 2.8400* 

*p  0.05; HHH= Household Head; 1 USD = KES 112 

Determinants of Intensity of Adoption of Irrigation Technologies 
The results in Table 4 revealed that, sex of households‘ head positively and 
significantly predicted the intensity of adoption of irrigation technologies. The finding 
suggested that, male-headed households were likely to devote more land for 
irrigation technologies than their female counterparts. This is because, male-headed 
households have more control over production resources such as land and labour, 
which strengthens agricultural practices. Female farmers who are also involved in 
domestic tasks have less time to focus on agricultural activities than male farmers. 
Our findings concur with Mwaura et al. (2021); Oyetunde-Usman et al. (2021), that, 
households‘ head gender plays a significant role in land intensification for 
sustainable agricultural technologies. 

Households‘ primary occupation as farming positively and significantly influenced the 
intensity of adoption of irrigation technologies. This implied that, proportion of land 
for irrigation technologies was more likely to increase among smallholder farmers 
whose primary occupation was farming. The need to improve crop yield may have 
driven smallholder farmers to dedicate additional land for irrigation methods. Farming 
as the primary occupation would enhance farmers‘ focus and efforts in cultivation 
and as a result, extend the area of land available for multiple irrigation technologies. 
Our findings concur with Kumar et al. (2019) that, smallholders' primary occupation 
as farming is a key driver of the intensity of adoption of paddy seed variety. 

Off-farm income had a positive influence on the intensity of adoption of irrigation 
technologies. This meant that adoption intensity of irrigation technologies increased 
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as off-farm income increased among smallholder farmers. This may be because off-
farm income would offer quick funding for land acquisition and expansion, as well as 
irrigation technology installation. Income from off-farm activities also boosts 
smallholders‘ financial power allowing them to apportion land for multiple 
technologies and thus intensify the land under irrigation. Our  finding was in line with 
Thinda et al. (2020); Thanh and Duong (2020); Workineh, Tayech, and Ehite (2020), 
that off-farm income is a significant determinant in intensification  of any agricultural 
technology.  

Access to extension services positively predicted the intensity of adoption of 
irrigation technologies. This meant that as extension services became widely 
available, the propensity to increase land under irrigation technology increased. The 
necessity to employ numerous irrigation technologies, which would necessitate 
larger tracts of land, could be the driving force behind this.  Extension agents are 
known to equip farmers with practical skills and knowledge of better farming methods 
based on the technology. As a result, smallholder farmers with access to extension 
services were better informed about the benefits of expanding irrigated land for 
higher agricultural outputs and revenues. This finding resonated the study by Awuni, 
Azumah, and Donkoh (2018); Yigezu, Mugera,  El-Shater, Aw-Hassan,  Piggin, 
Haddad, and Loss (2018); Mahama et al. (2020), that access to extension services is 
a significant determinant in adoption intensity of agricultural technologies. 

Table 4: Intensity of adoption of irrigation technologies 

Intensity of adoption (Proportion of land 
area devoted to irrigation)  

 Coef.   Std. Err.  Z 

Age in years 0.0226 0.0157 1.4400 

Sex of HH (1=Male, 0=otherwise) 0.6232 0.2450 2.5400* 

Household size -0.0453 0.5222 -0.8700 

Education in years 0.0284 0.0373 0.7700 

Farming experience (years) 0.0224 0.0126 1.7700 

Main occupation (1=farming, 0=otherwise) 0.9557 0.3502 2.7300* 

Land ownership (1=title deed 0=otherwise)  0.2261 0.1704 1.3300 

Off-farm income (USD) 0.0492 0.2318 2.1200* 

Access to extension services 0.1969 0.1545 1.2700* 

*P 0.05; HH= Household Head; 1 USD = KES 112 

Conclusions and Recommendations  
Because of disparities in socioeconomic and institutional characteristics among the 
sampled households, adoption and the intensity of adoption of irrigation technologies 
differed. Sex of the households‘ head, farm size, farming as main occupation, off-
farm income, labour cost, access to credit, and extension services were all important 
predictors of irrigation technology adoption. Sex of the household‘s head, farming as 
the primary occupation, farm size, off-farm income, access to extension services, 
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access to credit were all important drivers of adoption and intensity of adoption of 
irrigation technologies.  
 
Policymakers should devise pro-farmer policies that encourage the adoption of 
irrigation systems. Rural cooperatives and organizations should be encouraged to be 
formed in order to have easier access to loans from various financial institutions 
such as microfinance and agricultural banks. The extension message could be made 
more straightforward and appropriate to the circumstances of the farmers. 
Furthermore, extension programmes should concentrate on teaching more farmers 
on the benefits of adopting irrigation technologies in dry land areas particularly those 
with limited experience and education. 
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Abstract 
The study examined the effects of urban agriculture on householdsô livelihoods in 
Ondo State, Nigeria. A multistage sampling procedure was employed in selecting 
150 respondents. Data were obtained through the use of interview schedule and 
analysed using percentage, charts, and mean statistic. Results revealed that the 
major crop and livestock kept were leafy vegetables (100.0%) and broilers chicken 
(57.0%), respectively. The majority (82.0%) of the respondents that practised urban 
agriculture had no contact with extension agent. The practice of urban agriculture 
had significant effects on respondentsô livelihood in term of improvement in standard 
of living from 85.0% to 98.0%, and improvement in saving pattern from 66.7% to 
100.0%. The practice of urban agriculture had also led to an improved knowledge of 
the respondents. The extension services of Ondo State Agricultural Development 
Programme should be extended to those practicing urban agriculture. This will go a 
long way in improving and sustaining householdsô livelihoods. 
 
Keywords: urban agriculture, effects; livelihoods, extension services. 
 
Introduction  
Global urban populations are projected to increase by 2.5 billion over the next 30 
years (Mahtta et.al., 2022). All over the world, a growing proportion of the population 
lives in cities. It is generally higher in the developed than in the developing world 
(United Nations Conference on Trade and Development {UNCTAD}, 2021). Every 
year, tens of thousands of Africans migrate from rural to major cities in search of a 
better life. This will affect the ability to meet the demand for nutritious food and 
ensuring food security particularly in the developing countries.  
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Urban agriculture has been proposed as an important urban element to deal with the 
challenges of food insecurity and environmental deterioration (Yan, et.al., 2022).  It is 
defined as the small areas (such as vacant plots, gardens, balconies, containers) 
within the city for growing crops and raising small livestock for own consumption or 
sale. It serves as source of food and income for urban dwellers. Urban agriculture 
occupies a special economic niche and offers food and livelihood opportunities for a 
section of urban population especially urban poor. Importantly, it helps in ensuring 
urban food security and attainment of the sustainable development goals (Kuusaana 
et.al., 2022).  
 
It also offers many promises including timely access to fresh food, neighbourhood 
food availability, better health outcomes for city-dwellers and local economic 
development. Urban agriculture could contribute to feeding city dwellers as well as 
improving metropolitan environments by providing more green space (Sarker et al., 
2019). The economic aspects of urban agriculture are important component of a 
city‘s economy. If a household is able to acquire and cultivate a piece of land as 
urban agriculture, it could serve as income generating activities thereby improving 
the income and socio-economic status of the household hence, changing an 
individual‘s livelihood.  
 
A livelihood comprises the capabilities, assets and activities required for a means of 
living (Karki, 2021). There are various components of livelihood.  It includes tangible 
and intangible assets.  Asset can be human capital (skills, knowledge and ability to 
work), social capital (informal networks and membership of groups and other similar 
relationships that facilitate cooperation and economic opportunities), natural capital 
(land, soil, forest, water and fisheries), physical capital (basic infrastructure such as 
roads, water and sanitation, schools, markets and producer goods) and financial 
capital (savings, credits, income from employment and trade). 
 
Cultivation of crops in urban areas has both positive and negative effects. Mbina and 
Bassey (2019) noted that visual untidiness, soil erosion, destruction of vegetation, 
siltation and depletion of water bodies and pollution of resources (air, soil and water) 
were associated with urban agriculture. Mupeta, et al. (2020) in their findings 
indicated that urban agriculture has a significant positive effect on household 
income. Among the outcome variables most frequently used as noted by Ilieva 
et.al.(2022) to examine the value of urban agriculture for building stronger 
communities were community cohesion (people in a society feeling and being 
connected to each other) and community engagement (collaboration between 
institutions or individuals for the mutually beneficial exchange of knowledge and 
resources in a context of partnership and reciprocity). 
 
Urban agriculture is a dynamic concept that comprises a variety of livelihood 
systems ranging from subsistence production and processing at the household level 
to more commercialized agriculture. Households adopt many livelihood strategies to 
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improve their standard of living, income and to be more food secure. Urban 
agriculture has been advocated as one of the livelihood strategies. These livelihood 
resources include the social, financial, human and natural capital (Yang, et al., 
2021). Urban dwellers keep livestock and produce crops around their homes using 
free and unoccupied plots of land. Examining these practices and their effect on 
households‘ livelihoods in Ondo State, Nigeria is paramount; hence, the need for this 
study. 
 
Objective of the study 
The study examined the effects of urban agriculture practices on households‘ 
livelihoods in Ondo State, Nigeria. Specifically, the study ascertained the socio-
economic characteristics of urban farmers; identify the type of urban agriculture 
practiced; and determined the effects of practising urban agriculture on households‘ 
livelihoods. 
 
Methodology 
The study was conducted in Ondo State, Nigeria. It lies between latitude 5o45‘ and 
7o52‘N and longitudes 4o20‘ and 6o05‘E. Ondo state has three senatorial districts 
(Ondo South, Ondo North and Ondo Central) and eighteen local government areas 
(LGAs).  
 
All households involved in urban agriculture for a minimum of four years constituted 
the population of the study. A multistage sampling procedure was used to select 
respondents. At the first stage, one major town, namely Owo, Okitipupa and Akure 
were purposively selected from each of the three senatorial districts based on their 
classification as urban. At the second stage, five areas within the urban zone usually 
known for agricultural practices were purposively selected because of the 
involvement of the people in the area in urban agriculture. The last stage involved a 
purposive selection of respondents. Out of the number of those practicing urban 
agriculture in the identified urban zones, ten urban dwellers practicing agriculture in 
and around their residences from each of the identified zones were purposively 
selected. A total sample size of one hundred and fifty (150) urban dwellers involved 
in urban agriculture was purposively selected across the three major cities.  
 
Primary data were collected from the respondents through the use of structured 
interview schedules that contained open and close ended questions on the various 
areas of the study. The instrument was subjected to content validity. A group of 5 
experts in the field of agricultural extension and rural sociology were consulted to 
critically examine the instrument independent of one another. Necessary corrections 
were made on the instrument based on their comments. To identify the type of crops 
grown and livestock kept, the respondents were provided with a list containing 
different types of crops and livestock to tick from, as it applied to them, on a multiple 
option basis. To identify the extension services received, the respondents were 
asked to indicate whether or not extension agents visited them for information 
dissemination relating to urban agriculture.  
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Three main components of livelihoods (social capital, human capital and financial 
capital) were used to measure livelihoods. The variables included in the livelihood 
components include: social group belonging to, perceived knowledge on urban 
agriculture, standard of living, and saving pattern. Data were analysed using 
percentage, charts, mean and t-test statistic. 
 
Results and Discussion 
 
Socio-Economic Characteristics  
The results in Table 1 reveal that 32.7% of the respondents own the land they used 
for urban agriculture, while 31.1% asserted that the land used for urban agriculture 
belong to the family/relatives. Since the land used by most of the respondents 
belongs to them and their family/relatives, they can engage in any type of urban 
agriculture, though the practiced is on a subsistence level. This result is in 
agreement with the findings of Omodara, et al. (2019) that 57.1% of those that 
practiced backyard farming for crop production in peri-urban in Osun State, 
purchased their land. Also, as noted by Ibrahim, Haruna and Shaibu (2020), 
participation in urban agriculture is positively influenced when households have easy 
access to farm land. Again, it could be deduced from the study that, those involved in 
the practice of urban agriculture in the study areas did not limit themselves to 
personal plots alone but also accessed other unused plots from friends while some 
plots were on lease. 
 
The average years of farming experience for urban farmers was 7.7 years. This 
implies that the respondents had practiced urban agriculture for some reasonable 
years; hence, they are expected to be knowledgeable in the practice of urban 
agriculture. This considerable experience might translate to right attitude towards 
improved and better farming practices. The average plot size used by the 
respondents for urban agriculture was 2 plots. This is dominated by small farm 
holder since most of these plots are pieces of land designated for building houses. A 
plot of land is about 60 by 120 meters. This result is in agreement with the findings of 
Omodara, et al. (2019) that the average farm size used for backyard farming in peri-
urban areas of Osun State was equivalent to 2.3 plots of land. 
 
Table 1: Socio-economic characteristics 
Variable Percentage (n=150) Mean 

Land Ownership   
Self 32.7  
Lease 26.7  
Family/relatives 31.3  
Friends 9.3  
Experience in urban agriculture (years)   
4-10 87.3  

7.7 years 11-20 11.3 
21-30 1.4 
Farm Size (plots)   
1-2 83.4  

2  plots 3-4 15.3 
5-6 1.3 
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Source: Filed data 
Primary Occupation   
The majority (81.3%) of the respondents did not practice urban agriculture on full 
time (Figure 1). Out of the 81.3% of the respondents that did not practice urban 
agriculture as their full-time occupation (figure 2), 41% were traders, 25.4% were civil 
servants and 31.1% were artisans (tailors, bricklayers). This finding also collaborated 
the findings of Tokula (2018) that most of the farming activities in the urban areas 
were carried out on part time basis by people engaged in other occupations. Their 
involvement in urban agriculture was to augment household food and income. It 
could be deduced from the result that, most of those that practiced farming activities 
in the urban areas were carried out on part-time basis who were engaged in other 
occupations like trading, teaching, tailoring, bricklaying (Omodara et.al., 2019). 
 
 

 
Figure 1: Primary occupation 
Source: Filed data 
 

[CATEGORY 

NAME] 
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Figure 2: Proportion who took urban agriculture as secondary occupation  
 
Types of Crops and Livestock Produced 
Results in Table 2 show the distribution of the respondents according to the type of 
crops cultivated and livestock kept. All (100.0%) of the respondents interviewed 
cultivated leafy vegetables (like amaranthus, fluted pumpkin). This revealed that 
indigenous/local vegetables were grown in the area. Most of the respondents 
reported that they preferred local vegetables because of the taste and easy access 
to the seeds for planting. Amaranthus viridis are simply called green in Nigeria; it is 
called Efo Tete in Yoruba and Inine in Igbo, Alefo in Ghana while the Jamaicans call 
it callaloo. This vegetable is important because of their leaves, succulent stem and 
cereal-like grains.  
 
Fluted pumpkin (Telfairia occidentalis), is among the numerous important crops 
cultivated mainly for its leaves and fruits. It is the most preferred, widely cultivated 
leafy vegetable in Nigeria (Lawal, et al., 2021). They are edible when boiled or 
cooked with foods; they can also be taken as a vegetable salad or juice when 
mashed as fresh leaves and the juice extracted. It is called Ugu in Igboland, Iroko in 
Yorubaland and Umeke in Edo, kabewa in Hausa, and Ikong-Ubong in Efik. Other 
crops cultivated by majority of the respondents (97.3%), include maize, followed by 
cassava (94.6%), yam (61.2%), plantain (43.5%), pepper (38.1%), cocoyam (32.7%), 
banana (19.7%), melon (15%) and 10.9% planted fruits like tomato, mango, 
pawpaw. This implies that most of the respondents practiced mixed cropping 
(planting of more than one crops on a piece of land) in their plots. From the results, it 
is evident that the dominant crops grown by the respondents in the urban areas, is 
the production of short-duration crops. 
 
The major livestock kept by the respondents were broiler production (57.0%) and 
goat rearing (50.0%). Broiler birds are those kept and reared for meat production 
from day-old to about eight weeks of age for good quality tender meat as source of 
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protein in human diet. About 36% and 31% of the respondents were involved in 
cockerel, and layers production respectively. Also, 28.1% and 19.3% were involved 
in fish farming and sheep rearing respectively. The multiple responses show that the 
respondents kept more than one type of livestock with broiler production being the 
most prominent and engaged by more than half (57.0%) of the respondents. This is 
in agreement with the findings of Olumba, et al. (2021) who found poultry as the 
prominent livestock raised by urban farmers in Southeast Nigeria. Again, the higher 
proportion in broiler production could be related to the significant socio-cultural role 
of poultry in the African societies. Poultry meats are mostly consumed by an average 
household in urban and are generally used as gift during festive periods to relatives 
and well-wishers. From the result, it could be deduced that the respondents were 
engaged in more than one enterprise (planting of crops and keeping of livestock); 
thus, indicating enterprise diversification. This diversification could enhance as well 
as guarantee farm income security (Sen et al.,2017).  
 
Table 2: Type of crop grown and livestock kept 

Types of urban agriculture practiced Percentage 
(n=150) 

Crops *  

Leafy vegetables (Amaranthus, fluted pumpkin) 100.0 
Maize 97.3 
Cassava  94.6 
Yam 61.2 
Banana 19.7 
Fruits (tomato, mango, pawpaw) 10.9 
Mushroom  0.7 
Melon  15.0 
Plantain 43.5 
Cocoyam 32.7 
Pepper 38.1 
Livestock   
Goat rearing 50.0 
Broilers  57.0 
Layers 30.7 
Cockerel 36.0 
Turkey  15.8 
Sheep 19.3 
Pig rearing 6.1 
Fish farming 28.1 
Rabbit keeping 14.0 

Source: Filed data            *multiple responses 
 
Contact with Extension Agents 
The majority (82%) of the respondents have not had contact with an extension agent 
while only 18% of the respondents had contact with an extension agent (Figure 3). 
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Table 3 reveals that, for those that had contact with extension agents, 55.6% were 
visited by private extension workers of the Justice, Development and Peace 
Commission (JDPC), while the remaining 44.4% were visited by the extension 
agents of the Ondo State Agricultural Development Programme (ODSADP). The 
Justice, Development and Peace Commission is a faith based and non-profit 
organization of the Catholic Church, established as its social organ to promote 
sustainable and integral human development. They are involved in agricultural 
extension services in Nigeria. ODSADP is a government parastatal within 
the Ministry of Agriculture established to formulate and implement programmes 
relating to Agriculture as well as providing extension services to farmers. 
 
For the respondents that were visited by extension workers of JDPC, 50% were 
visited once in six months while the remaining 50% were visited once a year. For the 
respondents that were visited by ODSADP, 87.5% of the respondents were visited 
by extension agent once in a year, while 12.5% were visited once in every six 
months. This is considered too low. This finding is in support of Sennuga, et al. 
(2020) finding that there is poor farmers‘ extension ratio in Nigeria. The extension 
agent is responsible for providing the knowledge and information that will enable a 
farmer to understand and make a decision about a particular innovation, and then for 
communicating that knowledge to the farmers. 
 

 
Figure 3: Contact with extension agent 
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Table 3:  Frequency of contact with extension agent 

 Frequency of visit 

Source Yes 
% 

Once in 3 
months 

% 

Once in 6 months 
% 

Once in a 
year 
(%) 

Extension agent of 
ODSADP 

44.4 - 12.5 87.5 

Extension worker of 
JDPC 

55.6 - 50.0 50.0 

Source: Filed data                
 
Type of Extension Services Received  
Table 4 shows that, those visited by extension agent, all (100%) had training on 
weed control, 77.8% were linked on how to access input, and 72.2% had training on 
improving family health and nutrition. Also, 50% had training on pest control while 
27.8% were educated on how to access credit facility. Access to input and credit has 
proven to be a powerful instrument against poverty reduction and development in 
rural area. Farmers are in need of credits facility because of the seasonal pattern of 
their farming activities and the uncertainty the farmers are facing. Access to input 
and credit enhances productivity and promotes standard of living of small scale 
farmers. Wulandari, et al. (2021) findings indicated that, agricultural extension 
assists urban farmers in Yogyakarta City, Indonesia to obtain agricultural inputs and 
also encourage and motivate group urban farmers to attend training with the aim of 
gaining experience in terms of skills and approach to develop the use of urban 
farms. They further asserted that agricultural extension workers‘ have great roles to 
play in the development of urban agriculture as a motivator, facilitator, educator and 
communicator. 
 
Table 4: Type of extension services received 

Service type Percentage 
(n=150)* 

Facilitated access to input 77.7 
Facilitated access to credit facility 27.7 

Facilitated access to market - 
Training on improved water management - 
Training on weed control 100.0 
Training on pest control 50.0 

Training on diseases control - 
Training on improving family health and 
nutrition 

72.2 

Training on home income diversification   94.4 

Source: Filed data                          *Multiple responses 
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Effects of Urban Agriculture on Household livelihood 
Three components of livelihoods (social, human, and financial capital) were 
measured to ascertain the effects of urban agriculture practises on households‘ 
livelihoods.   
 
Social Capital 
Social capital is one of the livelihood components. Membership in social group is one 
of the key indicators of the social capital. For social capital, practicing urban 
agriculture enables people to have interaction with more people. This widens their 
social circle and makes social benefits available to them. These benefits may not 
have been accessible to them if they do not belong to these social groups. The result 
shows that about 31% of the respondents belonged to a social group before 
engaging in urban agriculture but after engaging in urban agriculture, 51.4% of the 
respondents were members of a social group (Figure 4). According to Ilieva 
et.al.(2022), through the practice of urban agriculture, people are being connected to 
each other thereby helping individuals to exchange knowledge and resources in a 
context of partnership. 
 

 
Figure 4: Membership in social group before and after practicing urban 
agriculture 
 
Human Capital 
Human capital is one of the components of livelihood. The term human capital refers 
to the economic value of a worker's experience and skills. It includes assets like 
education, training, intelligence, skills and health. In this study, human capital is 
measured by perceived respondents‘ knowledge in urban agriculture as indicated in 
Table 6 and standard of living before and after involving in urban agriculture as 
depicted in Table 7.  
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Perceived knowledge in practicing urban agriculture 
The result in Table 6 revealed that, majority (83.3%) of the respondents perceived 
that they had fair knowledge before practicing urban agriculture, but after practicing 
urban agriculture, 86.7% perceived they had an adequate knowledge of urban 
agriculture. This implies that the practice of urban agriculture over the years has 
improved the respondents‘ knowledge. The practice of urban agriculture over the 
years has improved the respondents‘ knowledge since majority of the respondents 
perceived that they had an adequate knowledge of urban agriculture after practicing 
urban agriculture. This finding is in support of Wadumestrige, et al. (2021) that, 
urban agriculture provides opportunities to learn about gardening, food, nature, and 
develop skills and knowledge of urban citizens. 
 
Table 6: Perceived knowledge in practicing urban agriculture 

 Poor 
Knowledge 

% 

Fair 
Knowledge 

% 

Adequate 
Knowledge 

% 

Before practicing Urban 
Agriculture 

12.7 83.3 4.0 

After practicing Urban 
Agriculture 

- 13.3 86.7 

Source: Filed data 
 
Perceived standard of living 
In Table 7, about 85% of the respondents considered their standard of living to be as 
good as others before practicing urban agriculture. After practicing urban agriculture, 
97% of the respondents considered their standard of living to be as good as others. 
This result means that irrespective of the standard of living of the respondents before 
engaging in urban agriculture, they considered their standard of living to have been 
better than others after engaging in urban agriculture. Mupeta et. al. (2020) findings 
indicated that the income of households that practiced urban agriculture increased 
from 13.7% to 19.1%. It implies that urban agriculture has the potential to improve 
household standard of living through enhanced income. 
 
 
Table 7: Perceived standard of living before and after practicing urban 
agriculture 

 Worse than 
others 

% 

As good as 
others 

% 

Better than 
others 

% 

Before practicing urban 
agriculture 

11.3 88.0 0.7 

After practicing urban agriculture - 97.0 2.6 

Source: Filed data 
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Financial Capital  
Financial capital is one of the components of livelihood. This was measured using 
the respondents‘ saving pattern. The saving pattern of the respondents, as shown in 
Figure 5, revealed that 66.7% of them had a saving pattern before engaging in urban 
agriculture. After practicing urban agriculture, all (100%) of the respondents had a 
saving pattern. This implies that the saving pattern of the respondents has 
increased. This could either be directly through the sales of farm produce or 
indirectly through saving of money that could have otherwise been used to purchase 
food items. This is in agreement with Mupeta, et. al. (2020). Urban agriculture has 
also contributed to the financial assets of the respondents directly through the sales 
of farm produce and indirectly through saving of the money that could have 
otherwise been used to purchase food items. This had contributed to the saving 
culture of the respondents. Most of the respondents obtained finance for urban 
agriculture through their personal savings. 
 

 
Figure 5: Saving pattern  
Source: Filed data 
 
Conclusion and Recommendations 
Urban agriculture is a viable strategy to support the food demands of the increasing 
urban population and serves as an alternative source of income and makes fresh 
foods available to the households. It had significant positive effects on respondents‘ 
livelihood in terms of interaction with people, improvement in standard of living and 
improvement in saving pattern. The extension services of Ondo State Agricultural 
Development Programme should be extended to those practicing urban agriculture. 
This will go a long way in improving and sustaining households‘ livelihoods. 
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Abstract  

The study assessed the capability of extension agents in disseminating Climate Change 
(CC) information in Delta State, Nigeria. A multi-stage procedure was used in selecting 60 
respondents. Data were collected on respondentsô capacity for outreach to farmers; 
existence of linkage on CC and sources of information on CC, constraints to building 
capacities for outreach and strategies to strengthen capacities.  Mean, percentage, were 
used for analysis. Findings showed the existence of training on CC (23.3%) and practical 
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learning experience on CC adaptation (20.0%). Lack of human resources (ὼӶ= 3.30) and 
training programmes on CC (ὼӶ= 3.23) were constraints to building capacities for outreach. 

Organization of seminars, workshops (ὼӶ= 3.58), proper staffing (ὼӶ= 3.57), provision of 
incentives (ὼӶ= 3.55) were suggested as strategies to strengthen capacity for outreach. 
Extension agents in the state lack the requisite facilities for outreach to farmers on climate 
change agricultural adaptation. Also, there are inadequate human and material resources 
necessary for effective coverage of the farming population. Government and development 
organizations should hire qualified extension personnel and provide weather observatory for 
CC outreach in Delta State. 

Keywords: Climate change outreach capacity, agricultural, extension agents 

Introduction  

The negative effects of climate change are already identified in all sectors but with 
more impacts on agriculture (Olorunfemi., et al.,2019, Ekemini, et al., 2019). 
Agricultural production is threatened through extreme weather events such as 
drought and flood with adverse effects on fertility of the soil and crop productivity.The 
food security of nations has been threatened by this change on farms (Olorunfemi, et 
al., 2019). As a result of decreased rainfall, increased relative humidity, and rising 
temperatures in Nigeria, these threats have resulted in diminishing crop yields and 
crop production (Ekemini, et al., 2019). 

Agriculture output is already under tremendous strain from climate change, and its c
onsequences are anticipated to worsen with time (Ekemini, et al., 2019). The fact 
that so many farmers lack knowledge about climate change and potential adoption 
strategies raises serious concerns (Anabaraonye, et al., 2019).  

Simplified information about the causes of climate change, its effects, and mitigation 
and adaptation measures must be made available through all available media includi
ng: outreach visits, field trips, radio, television, newspapers, magazines, seminars, w
orkshops, and  

manuals (Anabaraonye et al., 2019). 
In order to ensure sustainable and equitable agricultural growth among Nigerian farm
ers, it is essential to increase the outreach capability of extension agents. Farmers‘ 
ability to adapt to climate change is highly dependent on information availability. 
However, due to the disconnect that exist between extension and farmers as a result 
of dysfunctional extension outlook in Nigeria, a widening gap continues to exist 
between these two divides. In order to tackle the issue of climate change, concrete 
efforts need to be made at individual, organizational and institutional levels to boost 
capacity.  

Technically, such capacities should include: skills/knowledge and competencies, 
science-based knowledge, resources (institutional and human) required for 
generating, innovating, and accelerating the dissemination of knowledge, and 
technology for climate change adaptation.  widening gap continues to exist between 
these two divides. In order to tackle the issue of climate change, concrete efforts 
need to be made at individual, organizational and institutional levels to boost 
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capacity. Technically, such capacities should include skills/knowledge and 
competencies, science-based knowledge, resources (institutional and human) 
required for generating, innovating, and accelerating the dissemination of 
knowledge, technology, for climate change adaptation. Programmes for extension 
outreach and education are essential for the dissemination of information to key 
stakeholders. Farmers still prefer one-on-one engagement with extension agents to 
get knowledge, despite the availability of other information sources. However, group 
outreach strategy is what will practically bridge the widening gap between farmers‘ 
demand on extension services and lack of adequate extension workers for the 
teeming farming population. In order to help communities comprehend the economic 
and environmental effects of climatic changes and how to adapt, extension 
educators and other outreach agents can actively participate in creating and carrying 
out training initiatives; bringing together relevant stakeholders. 

The study assessed the capability of extension agents in disseminating climate 
change information in Delta State Nigeria. Specifically, the study sought to: identify 
the capacity for outreach of extension agent to farmers in the area; ascertain the 
existence of linkage of climate change by extension agents; ascertain the sources of 
information on climate change; identify constraints to building capacities for outreach 
of extension agents; and identify strategies to strengthen capacity building among 
extension agents in the area. 

Methodology 

The study was carried out in Delta State, Nigeria with an estimated population of 
4,112,445 (males: 2,069,309; females: 2,043,136) in 2006 with a landmass of about 
18,050 km². The state lies approximately between Longitudes 5°00 and 6°.45' East 
and Latitudes 5°00 and 6°.30' North. The State is characterized by mangrove 
swamps along the coast to rain- forest in the central part and a derived savannah 
(grassland, wooded shrub land and immature forest) in the northern stretch.  

The population of the study constituted all public extension workers in Delta State, 
Nigeria. Multistage sampling procedure was used to select extension workers. In the 
first stage, 3 out of the 6 agricultural zones in the State were purposively selected 
because of pre-dominance of agricultural activities. 
To establish a total of 6 extension blocks in the second stage, two blocks were rando
mly chosen from each of the zones. Twenty extension workers were randomly 
selected from the 6 blocks from a list of 120 extension workers. In the third stage, 
table of random number was used to randomly select 10 respondents from each of 
the 6 selected blocks based on the compiled list by the researchers. This gave a 
total of 60 extension workers for the work. 

Data were collected using semi-structured interview schedules. The instruments for 
data collection were subdivided into six sections based on the objectives of the 
study. Information on the capacity for outreach of the extension agents, a list of 
questions premising on training, availability of climate materials for outreach, and 
conferences were provided and respondents indicated ―yes= 1‖ or ―no= 0‖. To elicit 

http://journal.aesonnigeria.org/
http://www.ajol.info/index.php/jae
mailto:editorinchief@aesonnigeria.org
mailto:agricultural.extension.nigeria@gmail.com


Journal of Agricultural Extension  
Vol. 26 (3) July, 2022 
ISSN(e): 24086851; ISSN(Print): 1119944X  
Website: http://journal.aesonnigeria.org;   http://www.ajol.info/index.php/jae             
Email: editorinchief@aesonnigeria.org; agricultural.extension.nigeria@gmail.com  
Creative Commons User License: CC BY-NC-ND 

 

 
77 

 

information on linkage on climate change by extension agents, respondents were 
requested to indicate their linkages with governmental firms, research institutes, and 
non-governmental firms to extension. They indicated ―yes/no‖ to organizations that 
have link with them on climate change. To identify the constraints militating against 
the capacities for outreach by extension agents, a list of constraining factors was 
provided for the respondents to indicate the seriousness of each constraint on a four-
point Likert-type scale of very serious (4), serious (3), a little serious (2), not serious 
(1) were used to measure the constraints. The cut-off mean was 2.5. To obtain 
information on the strategies to strengthen capacity building among extension 
agents, respondents were required to rate their suggestions on a four-point Likert-
type scale of; to a great extent (4), to some extent (3), to a little extent (2), to no 
extent (1). The cut-off mean was 2.5. Data were analysed using percentage, mean 
and standard deviation. The IBM-SPSS statistical package version 22 was used for 
data analysis. 

Results and Discussions 

Capacity for Outreach of Extension Agents to Farmers 

Table 1 shows that extension agents had on the average attended conferences on 
climate change only 1.09 times in the last three years. This shows a very poor 
exposure to the subject matter and agrees with the findings of Zikhali, et al. (2020) 
that the majority of extension agents had not received any in-service training since 
their employment. This clearly depicts the level of apathy the extension agents had 
shown to the issues of climate change. This could be as a result of lack of financial 
incentives and logistics support for extension. Also, only 23.3% of the respondents 
expressed that their zone organized trainings, seminars, field trips or farm visit on 
climate change adaptation for the extension agents. About 26.7% expressed that 
their zone organized workshops, training, and seminars on climate change 
adaptation for farmers. This reveals inadequate training of extension agents and 
professional development of the staff in the systems. In other words, requisite in-
service trainings and composite impact of the extension agents in the agricultural 
productivity chain will be hindered by the paucity of training. 
This result is consistent with the findings of Camillone, et al., (2020) which noted that 
financial support from the government remains insufficient to sustain and 
institutionalize successful extension activities nationwide. About 37% of the 
extension agents expressed that their local government had funds for climate 
change adaptation activities out of which the majority (77.27%) of the funds were 
from private organization, about 36.36% from the government, and 9.09% from 
individual. This is in line with the findings of Yakubu, et al. (2019) that most climate 
adaptation programmes were donor funded and managed by NGO. Due to this, it is 
challenging to continue such initiatives once donor support has ceased.  

This shows that in order to significantly contribute to the capacity-
building of extension agents, consideration must be given to all stakeholders within t
he agricultural system, in making significant contribution towards building the 
extension agents‘ capabilities. Also, the majority (70%) of the extension agents had 
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no farmer representatives in their training, only 28.3% collaboration with CSOs on 
climate change was noted by respondents while 18.3% of the extension agents 
expressed that the state government had representatives in climate change trainings 
organized for the agents. 

Table 1: Capacity of extension agents outreach to farmers 

Variables Percentage  Mean Standard. 
Deviation 

Number of climate change conferences/training attended in the 
last three years 

 1.09  0.80 

Organization of  training, seminars, field trips or farm visit on 
Climate Change adaptation for agents 

23.3   

Organization of  training, seminars, field trips or farm visit on 
Climate Change adaptation for farmers 
Number of conferences, training and seminars on Climate 
Change organized in the last three years for farmers 

26.7  
 

1.75 

 
 

0.53 

Availability of fund for Climate Change adaptation activities 36.7   
Government  36.36   
Individuals  9.09   
Private organizations  77.27   
Farmers representatives in Zonal training 30   
Collaborations with CSOs  on Climate Change 28.3   
Zonal representatives in climate change training  18.3   

Source: Field Survey, 2021 

Availability of Materials for Climate Change Outreach to Farmers  

Results in Table 2 show percentage availability of the various material resources for 
outreach by the extension agents.  Results show that half (50%) of the respondents 
expressed that magazine on climate change were available while 46.7% affirmed 
that teaching/lecture notes on climate change were available at the zonal 
headquarters. About 45% of the extension agents confirmed the availability of 
journals on climate change while 40% confirmed the availability of articles on climate 
change and agricultural adaptation. It can be inferred that the quantity and 
availability of outreach materials to farmers is abysmal and the materials whose 
availability were high cannot be easily accessed and effectively utilized by farmers 
due to their level of literacy. For instance, the level of literacy required to fully 
understand the contents of magazine, lecture notes, and journal articles is very high 
and local farmers do not have the wherewithal to effectively utilize these outreach 
materials.  

The result shows that the majority (80%) of the extension agent had little or no 
practical teaching programmes which could help acquire the necessary experience 
on climate change needed to enhance adaptation. Results also show that greater 
proportion (86.7%) of the respondents did not receive any training on climate 
change. This means that the majority of the extension agents were not well trained 
which could lead to inefficiency in handling and disseminating global warming 
information. Contrary to what Antwi-Agyei and Stringer (2021) reported in Ghana, 
that the majority of extension agents required additional opportunities for capacity 
building if they were to successfully deliver extension services related to climate 
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change. The extension agents' capacity requirements include instruction in the 
proper interpretation of climatic data, weather forecasts, technical proficiency, and 
the capacity to interact with farmers using efficient extended outreach techniques. 

In the past three years, 10% of the extension agents recount that their zone made 
investment in equipment with regards to climate change. This is self-limiting as the 
extension agents will not be able to provide accurate and actionable weather 
information for the clientele thereby exacerbating the devastating effect of climate 
change on farmers and food systems.  

Table 2: Availability of outreach materials for farmers on Climate Change 
adaptation 

Teaching Materials  Percentage 

Text books on Climate Change  26.7 
Journals on Climate Change and agricultural adaptation  45.0 
Conference proceedings on Climate Change and agricultural 
adaptation 

 20.0 

Articles on Climate Change and agricultural adaptation  40.0 
Magazines on Climate Change  50 
Training manuals on Climate Change  30 
Teaching/Lecture notes on Climate Change  46.7 
Internet facilities for teaching Climate Change  20.0 
Pictures/pictorials for teaching Climate Change  31.7 
Teaching modules on Climate Change  30 
Newsletters on Climate Change   38.3 
Availability of practical teaching/learning experience on climate change  20.0 

Hands-on activities   
Film shows on climate change  16.67 
Excursions to climate change impact areas  33.33 
Field trips  50 
Sight seeing    41.67 
Pictorial slide shows on climate change  75 
Outreach Methods   
Use of audio visual in teaching Climate Change and agricultural 
adaptation  

 18.3 

Use of videos in teaching Climate Change and agricultural adaptation  13.3 
Use of field trips in teaching Climate Change and agricultural 
adaptation 

 18.3 

Use of lectures in teaching Climate Change and agricultural adaptation  30 
Availability of functional, equipped library for Climate Change materials   

1.7 
Attendance of training on Climate Change 
 

 13.3 

Investments made by zone within the last three years on equipment 
with regards to Climate Change 

 10 

Availability facilities like weather observatory, wind vane, etc in the 
zone 

 18.3 

Source: Field Survey, 2021 
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Extension Agents Linkage on Climate Change  

Entries in Table 3 show that only about 33% of the respondents had 
links/interactions with the farmers. and only 25% of the sampled extension agents 
recount that their work place had links with universities or research institutes in 
tackling climate change adaptation. Fifteen percent of the agents had 
individual/departmental/inter department or local government linkage on climate 
change adaptation programmes in their work place. The results show that there is a 
poor linkage between research-extension-farmer systems which could lead to 
inefficiency in developing workable innovations against climate change and its 
anomalies. Kidane and Worth, (2017) noted that effective institutional and individual 
linkages play vital roles in the building of performance capacity of extension agents. 
In other words, when there is poor linkage of the extension institution with other 
actors, the performance of extension personnel will be grossly affected.  

Also, the extension agents at the zonal level had few other links on climate change 
with various institutions, namely; research institutes/universities (61.7%), non-
governmental organizations (NGOs) and farmer group (60%) among others as seen 
in the Table. The findings show a low level of collaboration with other stakeholders. 
This does not portend a good outlook for outreach on climate change adaptation to 
farmers. 

Table 3: Linkage on climate change by the extension agents 

Variables   Percentage       
(%) 

Links/interactions with the farmers in tackling climate change   33.3 

Links with universities or research institutes in tackling Climate change 
adaptation 

 25 

Individual/departmental/inter department or local government linkage 
on climate change adaptation programs 

 15 

Links which your zone have with various institutions on climate 
change:  

  

Research institutes/Universities  61.7 
Non-governmental organizations (NGOs)          60.0 
Farmer group within your Zone  60.0 
Ministry of Agriculture                                          55.0 
Financial institutions                                            40 
Engineering firms                         21.7 
Donor agencies  21.7 
NEMA(National Emergency Management Agency)  43.3 
NESREA  46.7 
Regulatory bodies such as NAFDAC/SON  48.3 
Church bodies   28.3 
Media houses  43.3 
Community based development organizations  38.3 
Civil society organizations  45.0 
Personal collaboration with agencies or organizations with interest in 
Climate Change adaptation activities 

 16.7 

Source: Field Survey, 2021 
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Sources of Information Driving Climate Change Adaptation Capacities Entries 
in Table 4 show that the majority of the extension agents sourced information from 

radio links (ὼӶ= 2.15), television (ὼӶ= 2.15), and newspaper (ὼӶ= 2.15). The result also 
revealed extension agents also sourced information and knowledge on climate 

change from social media (Facebook, WhatsApp, Twitter, Instagram) (ὼӶ= 2.05). The 
findings of Antwi-Agyei and Stringer (2021) show that extension agents in Ghana 
said that radio and television remained their primary sources of climate information; 
are supported by the results. Accessing appropriate and adequate information is 
critical in the process of enhancing the adaptive capacities of the rural areas to the 
impacts of climate change. Rural radio  
and print media could be used to inform farmers about the weather or cuttingedge te
chnology. In order to reach the previously inaccessible and rural areas, the rapid 
expansion of mobile phones is now creating new options like social media 
(Facebook, WhatsApp, Twitter, and Instagram). 

Table 4: Source of information driving climate change adaptation capacities 

Medium of outreach Mean Std. deviation  

Radio links 2.15* 0.777 
Television 2.15* 0.799 
Newspaper 2.15* 0.840 
Fliers 1.57 0.789 
Posters 1.63 0.802 
Newsletters 1.53 0.791 
Pamphlet 1.47 0.700 
Fellow workers  1.73 0.756 
Telephone  1.68 0.792 
Climate change shows 1.77 0.789 
Public lecture 1.77 0.767 
From farmers  1.67 0.774 
Social media ( Facebook, WhatsApp, Twitter, Instagram) 2.05* 0.769 
Church  1.53 0.700 
Personal observation 1.82 0.748 
Family and friends  1.68 0.748 

*Sources of information Source: Field Survey, 2021 

Constraints to Building Capacities for Outreach Results in Table 5 show the 
constraints militating against building capacities for outreach by extension agents to 

include lack of equipment to implement skills learnt at training (ὼӶ= 3.47), poor 
funding of agricultural rural development program (ὼӶ= 3.47), non-payment of training 
allowances (ὼӶ= 3.37), shortage of working materials and obsolete facilities (ὼӶ=3.35), 
bad leadership (ὼӶ= 3.35), absence of well-defined agricultural policy (ὼӶ= 3.32),lack of 
human resources and poor staff training on climate change (ὼӶ= 3.30) and poor 

awareness of available training programmes on climate change (ὼӶ= 3.23). This is 
consistent with the findings of Antwi-Agyei and Stringer (2021) that the main obstacle 
to extension agents included a lack of proper extension materials, inadequate 
transportation options, high agricultural extension agent-to-farmer ratios, and a lack 
of funding for implementation of adaptation techniques. The following are some other 

constraints that extension agents noted: Poor communication skills (ὼӶ=3.15), poor 
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knowledge of computer operation (ὼӶ= 3.13), inconsistent policies and inadequate 
involvement of private sectors in service delivery (ὼӶ= 3.02). These findings also 
agree with a previous study by Ebenehi et.al. (2018) that lack of financing prevents 
extension agents from using research-based adaptation solutions. In other words, 
capacity for adaptation on outreach by the agents is inhibited by a combination of 
economic, technical, infrastructural and personnel-related challenges. 

Strategies to Strengthen Capacities of Extension Agents          

These are in agreement with the findings of Olorunfemi (2020) that provision of 
enabling working environment and good institutional framework will increase agents‘ 
motivation, boost capacity and increase overall productivity. Other strategies 
identified by extension agents include the following: proper funding of extension 
programmes through cost-sharing arrangements with several parties or other 

creative financing methods (ὼӶ= 3.58), establishment of effective channels/linkages 
between research and extension work (ὼӶ= 3.55); and privatizing extension service 
(ὼӶ= 3.33). These suggested strategies will definitely improve the functional 
effectiveness of extension agents in outreach to farmers and overall job 
performance; and agree with the findings of Owusu et al. (2020) that provision of 

Results in Table 6 reveal strategies identified by extension agents to strengthen their 
capacity for climate change outreach to include  review of the agricultural extension 

policies to accommodate current issues such as climate change (ὼӶ=3.75), organization 
of conferences, seminars, workshops to increase the knowledge and competence of 

extension agents (ὼӶ= 3.58), hiring more extension personnel (ὼӶ= 3.57), and providing 
incentives such as pay raise to motivate extension workers (ὼӶ= 3.55). 

Table 5: Constraints to building capacities for outreach by extension agents 

Constraints Mean 
 

Std. 
deviation 

Absence of well-defined agricultural policy 3.34* 0.940 
Poor knowledge and skills on climate change management 3.32* 0.854 

Lack of human resources and poor staff training on climate 
change 

3.30* 0.809 

Non-payment of training allowances 3.37* 0.843 
Equipment to implement skills learnt at training not provided 3.47* 0.791 
Poor funding of agricultural rural development program 3.47* 0.791 
Inadequate involvement of private sectors in service delivery 3.02* 1.017 
Shortage of working materials and obsolete facilities 3.35* 0.899 
Poor knowledge of computer operation 3.13* 1.033 
Poor communication skills 3.15* 0.971 
Inconsistent policies and programmes 3.12* 0.922 
Bad leadership 3.35* 1.005 

Source: Field Survey, 2021; *Constraints. Cut-off= 2.5 
 

  

http://journal.aesonnigeria.org/
http://www.ajol.info/index.php/jae
mailto:editorinchief@aesonnigeria.org
mailto:agricultural.extension.nigeria@gmail.com
https://www.sciencedirect.com/science/article/pii/S2212096321000334#b0145
https://www.sciencedirect.com/science/article/pii/S2212096321000383#b0255


Journal of Agricultural Extension  
Vol. 26 (3) July, 2022 
ISSN(e): 24086851; ISSN(Print): 1119944X  
Website: http://journal.aesonnigeria.org;   http://www.ajol.info/index.php/jae             
Email: editorinchief@aesonnigeria.org; agricultural.extension.nigeria@gmail.com  
Creative Commons User License: CC BY-NC-ND 

 

 
83 

 

enabling environment personal and professional growth of the extension personnel 
will boost effective service delivery. 

*Strategies. Cut-off= 2; Source: Field Survey,2021 

Conclusion and Recommendations 

Extension agents in the state lack the requisite facilities for outreach to farmers on 
climate change agricultural adaptation. Also, there are inadequate human and 
material resources necessary for effective coverage of the farming population in the 
state. It is of utmost importance to build the capacities of the agricultural extension 
agents in the state in order to respond appropriately to the changing climate 
especially as it affects the productivity of the farmers.  Partners in agricultural 
development (government and non government actors) should assist in providing 
opportunities for capacity building workshops, seminars, and field visits/tours by the 
agents. Public and private agricultural institutions and other relevant agencies should 
partner with extension to provide specific, reliable and actionable agro-
meteorological services to enable farmers to make strategic climate change 
adaptation decisions. 
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Table 6: Strategies to strengthen capacities of the extension agents 
Strategies Mean Std. Dev. 

Review of the agricultural extension policies 3.75* 0.728 
Reformation of basic education and training to boost abilities, research and 
job motivation 

3.70* 0.720 

Adequate resourcing of coordination mechanism and supervision 3.633* 0.7584 
Proper funding of extension programmes through cost-sharing mechanisms 
with different parties. 

3.58* 0.809 

Organisation of conferences, seminars, workshops to increase the knowledge 
and competence of extension agents 

3.58* 0.766 

Providing incentives  to motivate  extension workers 3.55* 0.946 
Provision and management of available information and communication 
technologies (ICTs) for the purpose of extension work 

3.62* 0.825 

Establishment of effective channels/linkages  between research and 
extension 

3.55* 0.910 

Privatizing extension service  3.33* 0.986 
Provision of means of transportation for field staffs to different locations 3.63* 0.758 

Constant monitoring and evaluation of extension services 3.74* 0.766 
Provision of working materials/tools for extension service 3.63* 0.748 
Hiring more extension  personnel for greater coverage 3.57* 0.831 
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Abstract  
The study examined the contributions of men and women to farming decisions 
among rice producing households in Ebonyi State, Nigeria. A multi-stage sampling 
method was used to select 120 rice producing families. Husband and wife involved in 
rice production as a unit were interviewed and data were collected using 
questionnaire. Collected data were analysed with mean, standard deviation, chart 
and z-test. The result showed that the mean contribution of men in pre-harvest 
decisions (xɯ =3.54 ± 0.18) was higher than that of women (xɯ =2.43 ± 0.24). On the 
other hand, the mean contribution of men in decision-making in post-harvest 
activities (xɯ =2.54 ± 0.48) was relatively low compared to that of women (xɯ =3.47 ± 
0.16). There was a significant difference in the level of contributions of men and 
women to decision-making in pre- and post-harvest activities. Improved commitment 
to helping farmers gain more access to farm-related information to make informed 
decisions about their farming business is recommended. 
 

Keywords: Gender, decision making, rice, farm households, Ebonyi State.  
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Introduction 
Rice (Oryza sativa) is an important staple in Nigeria and is internationally consumed 
by all social and economic classes. Rice production is important in Nigerian 
agriculture and forms vital element in the government's efforts to promote food 
security and curb food imports to feed the population (Amusa, et al, 2020). Ebonyi 
State is one of the rice-producing states in Nigeria (Nwahia, 2020). The state is 
known for its cultivation of low rain-fell lowland and irrigated rice. 
Rice production in Nigeria has increased significantly. For instance, the quantity of 
milled rice in Nigeria increased from 2,818 million metric tonnes in 2010 to 5,000 
million metric tonnes in 2021 (Sasu, 2022). Land area under rice cultivation has also 
increased drastically. Despite the apparent increase in domestic rice production, 
local production in Nigeria has never met the growing demand and consumption of 
rice in the country. For example, Kamai, et al, (2020) noted that rice consumption in 
Nigeria is increasing rapidly due to some significant factors including changes in 
consumer preferences regarding rice, population growth, rising income levels and 
rapid urban growth. 
 
Currently, Nigeria is not self-sufficient in rice production, but can produce the amount 
needed and even more for export if farm resources are well utilized across the 
production stages of the product (Mohammed, et al, 2019). Rice production cuts 
across pre-harvest and post-harvest activities with a wide range of activities ranging 
from land selection, clearing, nursery, rice field preparation, planting/transplanting, 
weeding, manuring/fertilizer application, scaring off birds and rodents, harvesting, 
threshing, parboiling, drying, winnowing, packaging to marketing (Amusa, et al, 
2020). Each of these stages of rice farming is important and requires a wise 
allocation of farm resources resulting from informed farm decisions. 
 
Farm decision making is a smart and sensible process in which farmers use their 
available knowledge of farm resources to select and integrate them to address their 
farming challenges and achieve farm goals. According to Nicholson, et al, (2020), 
farm decision is a conclusion or resolution reached after consideration and being the 
result of processing a situation and deciding what action to take. Hence, farm 
decisions are made when farmers face the challenge of limited resources with 
alternatives and therefore have to make certain choices and decisions. Farmers 
make day-to-day decisions about the use of inputs, seasonal decisions about what to 
plant, and annual decisions about renting farms which affect agricultural production, 
prices and costs. Rice farmers collect farm-related information, make predictions, 
interpret information and make decisions about allocating available farm resources. 
Men and women farmers form the bulk of farm resources responsible for decision 
making in the wise allocation of other farm resources for maximized output.  
 
In agriculture, the roles and relationships between men and women and their access 
to and control of farm resources determine their level of contributions to farm 
decision making. Olakojo (2017) noted that there has been increased focus on 
gender issues, emphasizing men and women empowerment in agriculture and 
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economic development. This is based on increased awareness that development 
outcomes can have a detrimental effect on failure to address the different social 
positions of men and women in terms of resource allocation, opportunities and rights 
in the formulation, design and implementation of development policies and resource 
allocation and decision-making at the level of farm households. Olakojo (2017) 
further pointed out that failure to recognize gender roles, differences and inequalities 
would pose a significant threat to the successful implementation of the agricultural 
development agenda. 
 
It is important to state that the achievement of farm objectives depends on the quality 
of informed decisions subject to farm-related information available to the farmers. 
Aside from the aforementioned importance of farm decisions in achieving agricultural 
production goals and the need for gender mainstreaming, there is a lack of empirical 
evidence regarding the role of men and women in decision-making in producing 
essential foods such as rice. Based on this domain, this study examined and 
compared the levels of men and women contributions to farming decisions among 
rice-producing households. The study examined the levels of contributions of men 
and women to: decision making in pre-harvest rice farming activities, post-harvest 
rice farming activities, and differences in the contributions of the farmers to decision 
making process at pre and post-harvest rice farming operations. 
 
Methodology 
The study area was Ebonyi State which is between latitude 70 30E, and 80 30E, 
longitude 60 40N, and 60 45N and a land mass of approximately 5,932 square 
kilometres. Ebonyi State comprises 13 local government areas (LGAs) grouped into 
three agricultural zones: Ebonyi North, Ebonyi Central and Ebonyi South. The state 
has a population of 2,880,383 (National Bureau of Statistics [NBS], 2016). Ebonyi is 
an agrarian state known for its famous Abakaliki rice, making it one of the food 
baskets of southern Nigeria. Agricultural activities from production and processing to 
marketing of crops and livestock products are major sources of livelihood, providing 
employment and income for more than 75% of the population. 
 
The study adopted a multi-stage sampling process in selecting 120 rice farm 
households across the state as follows: 
The first phase involved a convenient selection of three agricultural zones (Ebonyi 
North, Ebonyi Central and Ebonyi South) due to the widespread production of rice 
throughout the state. 
In the second phase, two LGAs were randomly selected from each of the three 
agricultural zones, making a total of six LGAs for research. 
The third phase of sampling equally involves the random selection of two rice 
farming communities from each of the six LGAs, making a total of 12 rice 
communities in the study. With the help of agricultural extension agents in LGAs and 
key informants in selected communities, the lists (sample frameworks) of rice-
growing households were compiled. 
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In the fourth phase, ten rice producing households in 12 selected communities were 
purposively sampled making a total of 120 rice producing households in the study. 
The purposive selection was to ensure that households with a husband and wife who 
were still alive and active in rice production were selected. This is because, the 
instrument (questionnaire) for data collection has separate sections to be responded 
to by the husband and the wife regarding their levels of contributions to rice farming 
decision making.         
 
The data for this study were obtained from a primary source using questionnaire and 
an interview schedule between June and July, 2021. Each of the questionnaires was 
structured to collect both the responses of men and women in a household on their 
respective levels of contributions to decision making in rice farming operations. In 
that case, the men and women were guided to respond to the same questions in 
their separate sections.  
 
In collecting data to compare the levels of contributions of men and women to 
decision making, 4-point rating scale was employed. The contribution was graded 
as: very high (VH) = 4, high (H) = 3, low (L) = 2 and very low (VL) = 1. Mean scores 
that are less than 2.50 were interpreted low contributions while mean scores that are 
greater than 2.50 were interpreted as high contributions. 
The test of significance (p<0.05) difference in the mean contributions of men and 
women to decision making in rice farming operations was achieved using Z-test 
statistics. 
 

Results and Discussion 
 
Contributions of Men and Women to Decision Making in Pre-harvest 
Operations 
The result in Table 1 shows that the mean ratings of the contributions of men to 
decision making on selection of suitable land (xɯ = 3.94±0.24), land clearing (xɯ 
=3.78±0.64), stumping (xɯ =3.54±0.55), land preparation for planting (xɯ =3.27±0.60), 
construction of furrows (xɯ =3.65±0.58), sourcing planting materials (xɯ =3.87±0.40), 
planting/transplanting (3.57±0.73), fertilizer application (xɯ =3.54±0.68), weeding (xɯ 
=2.98±0.90), rodents and birds control (xɯ =3.39±0.67), control of diseases (xɯ 
=3.27±0.77), hiring of labourer (xɯ =3.73±0.54) were all high across the 12 major pre-
planting operations.  
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Table 1: Level of contributions of men and women to decision making in pre-
harvest rice farming operations 

Pre-harvest rice farming operations       Men 
Mean (xɯ) 

Women 
Mean (xɯ) 

Selection of suitable land for rice farming 3.94** (0.24) 1.80* (0.71) 
Land clearing  3.78** (0.64) 2.36* (0.55) 
Stumping  3.54** (0.55) 2.77** (0.74) 
Preparation of farm land for planting  3.27** (0.60) 2.57** (0.58) 
Constructing furrows  3.65** (0.58) 2.45* (0.80) 
Sourcing for suitable planting materials  3.87** (0.40) 1.78* (0.71) 
Planting/transplanting of rice to the filed  3.57** (0.73) 2.81** (0.71) 
Fertilizer application  3.54** (0.68) 2.42* (0.77) 
Weeding of rice farm 2.98** (0.90) 2.93** (1.01) 
Rodents and birds‘ control  3.39** (0.67) 2.59** (0.55) 
Control of spread of diseases 3.27** (0.77) 2.42* (0.79) 
Hiring labourers for farm work 3.73** (0.54) 2.20* (0.88) 
Pooled Mean 3.54** (0.18) 2.43* (0.24) 

Figures in parentheses represent the standard deviation. 
* = Low contributions to farming decision. 
** = High contribution to farming decision. 
Source: Field Survey, 2021. 
 
On the other hand, the mean ratings of the contributions of women to decision 
making were high on only five out of the 12 identified major pre-planting operations 
which include: stumping (xɯ =2.77±0.74), land preparation for planting (xɯ =2.57±0.58), 
planting/transplanting (xɯ =2.81±0.71), weeding of rice farm (xɯ =2.93±1.01) and 
rodents and birds control (xɯ =2.59±0.55). The mean contributions of women to 
decision making were low on the remaining seven pre-planting operations. The 
results indicates that the pooled mean contributions of men to decision making in 
rice pre-planting operations is high (xɯ =3.54±0.18) while that of the women is 
relatively low (xɯ =2.43±0.24). This result of this study agreed with that of Ugwu 
(2019) reported that women play significant roles in the agricultural labour force, 
although their efforts tend to be trivialized, in even decision making. The findings of 
this study corroborated that of Sapkota, et al, (2018) that majority of financial 
decision on purchase/sale of land (78%), land preparation (61%), irrigation practices 
(65%), application of chemical fertilizers (51%), the use of pesticides (55%), 
marketing of farm produce (64%) and utilization of farm income (70%) were made by 
men.   
 
Some socioeconomic factors are responsible for the patriarchy nature or perceived 
male dominance in resource allocation among African society. Omeire (2016) stated 
that social, political, religious and economic factors discriminate against rural women 
and their access to education; hence reducing their contributions to resource 
allocation activities and farm household decision making. Ugwu (2019) equally 
affirmed that there still exists an agricultural information gap and decision making 
between female and male farmers.  
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The differences in contributions of men and women to decision making at pre-
harvest rice farming operations was further demonstrated in Figure 1. The figure 
shows steady higher mean contributions of men to decision making across the pre-
harvest stage and relatively lower contributions by women. 

 

 
 
Figure 1: Mean distribution of the contributions of men and women to farming 

decisions in pre-harvest rice farming operations. 
Source: Field Survey, 2021. 
 
 

Difference in Contributions of Men and Women to Decision Making in Pre-
harvest Operations   
 

Table 2 shows that there was significant difference in the levels of contributions of 
men (xɯ =3.54±0.18) and women (xɯ =2.43±0.24) to decision making in pre-harvest 
rice production operations implying that men participated in decision making at pre-
harvest rice production activities than women. 
 
 
 
 
 
 

Men

Women

http://journal.aesonnigeria.org/
http://www.ajol.info/index.php/jae
mailto:editorinchief@aesonnigeria.org
mailto:agricultural.extension.nigeria@gmail.com


Journal of Agricultural Extension  
Vol. 26 (3) July, 2022 
ISSN(e): 24086851; ISSN(Print): 1119944X  
Website: http://journal.aesonnigeria.org;   http://www.ajol.info/index.php/jae             
Email: editorinchief@aesonnigeria.org; agricultural.extension.nigeria@gmail.com  
Creative Commons User License: CC BY-NC-ND 

 

 
92 

 

Table 2: Difference in the mean contributions of men and women to decision 
making in pre-harvest rice farming operations.   

 
Sex 

 
n 

 
xɯ 

 
SD 

 
DF 

 
Std. Error 

 
Z- Cal 

Men 120 3.54 
 

0.18    
 

 
Women 

 

 
120 

 

 
2.43 

 

 
0.24 

238 
 
 

0.028 
 
 

6.59* 
 
 

Note: * = p ≤  0.05.  
 

Lambrecht and Karoff (2020) submitted that men are always more likely to 
participate in decision making on production, types of crops, and input purchases 
than women as the women also participate less in decisions regarding income from 
agriculture relative to men.  
 

 

Contributions of Men and Women to Decision Making in Post-harvest 
Operations. 
 

Table 3 shows that the mean ratings of the contributions of men to decision making 
were high on: harvesting (xɯ =2.62±0.81), transportation (xɯ =3.78±0.43), sun-drying (xɯ 
=2.65±0.74) and milling (xɯ =3.53±0.59). The mean contributions of men to decision 
making were low on the remaining eight post-planting operations. On the other hand, 
the mean ratings of the contributions of women to decision making on harvesting (xɯ 
=3.31±0.65), stockpiling harvested stalk paddy (xɯ =3.60±0.67), drying of harvested 
stalk (xɯ =3.72±0.55), threshing (xɯ =3.87±0.34), packing threshed paddy (3.67±0.62), 
transportation (2.79±0.78), cleaning of the paddy/winnowing (xɯ =3.43±0.73), 
parboiling clean paddy (xɯ =3.81±0.41), soaking parboiled paddy (xɯ =3.90±0.30), sun-
drying (xɯ =3.45±0.68), rice milling (xɯ =2.67±1.01) and marketing (xɯ =3.47±0.54) were 
all high across the 12 identified post-planting rice farming operation. The results also 
indicates that the pooled mean contributions of men to decision making in rice 
farming harvesting and post-planting operations is relatively low (xɯ =2.54±0.48) 
compared to that of the women (xɯ =3.47±0.16) which is high. This infers that women 
play dominant roles in decision making in harvesting and post-harvest farm 
operations.   
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Table 3: Level of contributions of men and women to decision making in 
harvest and post-harvest rice farming operations 

Harvest/post-harvest rice farming operations            Men 
  Mean (xɯ)   

   Women 
   Mean (xɯ)   

Harvesting of matured rice from the filed  2.62** (0.81) 3.31** (0.65) 

Stockpiling harvested stalk paddy 2.22* (0.72) 3.60** (0.67) 

Drying of harvested stalk  1.94* (0.50) 3.72** (0.55) 

Threshing of the dried stalk paddy 2.32* (0.71) 3.87** (0.34) 

Packing threshed paddy in jute sack for storage   2.01* (0.74) 3.67** (0.62) 

Transporting threshed paddy 3.78** (0.43) 2.79** (0.78) 

Cleaning of the paddy (winnowing) 2.48* (0.59) 3.43** (0.73) 

Parboiling clean paddy 1.99* (0.89) 3.81** (0.41) 

Soaking parboiled paddy  2.48* (0.88) 3.90** (0.30) 

Sun drying  2.65** (0.74) 3.45** (0.68) 

Milling the rice  3.53** (0.59) 2.67** (1.01) 

Marketing of rice 2.45* (0.64) 3.47** (0.54) 

Pooled Mean 2.54** (0.48) 3.47** (0.16) 

Figures in parentheses represent the standard deviation. 
 * = Low contributions to farming decision. 
 ** = High contribution to farming decision. 

Source: Field Survey, 2021. 
 

The high contribution of women in decision-making in harvesting and post-harvest 
operation in rice farming is in line with expectations. Bojjagani and Kalal (2021) 
reported that post-harvest activities such as drying, grading, trampling, processing, 
labeling and marketing are usually dominated and performed by women. Saikia, et al 
(2020) equally noted that the roles of rural women in post-harvest activities 
especially in the drying, storage and cleaning of grain are particularly significant. This 
could explain the reason for their higher contributions to decision making in post-
harvest rice farming operation.  
 
Figure 2 shows steady higher contribution of women in post-harvest decision-making 
and the relatively low contributions by men. Women's significant contribution to post-
harvest decision-making may be related to their higher role in harvesting and post-
harvest farm operations. Ugwu (2019) reported that rural women take part in income-
generating activities, particularly in the processing of agricultural produce, and 
decision making in such activities. 
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Figure 2: Mean distribution of the contributions of men and women to farming 

decisions in post-harvest rice farming operations. 
Source: Field Survey, 2021. 
 
Difference in Contributions of Men and Women to Decision Making in Post-
harvest Operations   
 

Table 4 reveals that there was significant difference in the levels of contributions of 
men and women to decision making in post-harvest rice farming operations. 
However, the mean value for the men (xɯ =2.54±0.48) was low while that of women (xɯ 
=3.47±0.16) was relatively higher than that of the men. 
 

Table 4: Difference in the mean contributions of men and women to decision 
making in post-harvest rice farming operations.   

 
Sex 

 
N 

 
    xɯ  

 
SD 

 
DF 

 
Std. Error 

 
Z- Cal 

Men 120 2.54 
 

0.48    
 

 
Women 

 

 
120 

 

 
3.47 

 

 
0.16 

238 
 
 

0.017 
 
 

4.58* 
 
 

Note: * = p ≤  0.05.  
 

This result explains the fact that both men and women contribute to decision making 
in post-harvest operation, but women play higher role than men. The findings of 
Kumari and Sandhvi (2016) showed that preservation of grains and seeds, 
winnowing and harvesting were the major post-harvest farm operations mainly 
performed by farm women.  Sapkota, et al (2018) in a study found that women‘s 

Men

Women
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roles in decision making were limited in sowing/transplanting, application of farm 
yard manure but were significant in weeding and post-harvest handling of crops. 
 
Conclusion and Recommendations 

Men's contributions to decision-making in pre-harvest rice production activities were 
higher than those of women. There were higher women's contributions to decision-
making throughout the harvest and post-harvest rice farming activities. There is 
clearly division of labour and decision-making by both men and women in rice 
farming operations. Although men seems to be more responsible for decision making 
on farm operations before harvesting even when women provided the bulk of the 
labor force. Women play the leading roles in decision making regarding rice post-
harvest activities in their households. 
 
There is need for improved government commitment to helping farmers gain more 
access to farm-related information for making more informed decision in their 
farming enterprise. In addition, there is need for formulation of gender sensitive 
policies that will help to address the specific needs of men and women farmers such 
as improved education and training and land tenure reform to make women have 
more access to land for efficiency in farm resource allocation through quality 
decision making.  
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