%‘““‘“\N Ag Econ sxes
/‘ RESEARCH IN AGRICUITURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their
employer(s) is intended or implied.


https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/

Volume VI, Number 1 (1-108)
January - June, 2024
Belgrade, Serbia

ISSN 2683-4693

Western Balkan Journal
of Agricultural Economics

and Rural Development




ISSN (online) 2683-572X ISSN 2683-4693

WESTERN BALKAN JOURNAL
OF AGRICULTURAL ECONOMICS AND
RURAL DEVELOPMENT

(WBJAERD)

Vol. 6, No. 1 (1-108), January - June, 2024

INSTITUTE OF AGRICULTURAL ECONOMICS - BELGRADE



JOURNAL

WESTERN BALKAN JOURNAL
OF AGRICULTURAL ECONOMICS AND RURAL DEVELOPMENT

EDITOR-IN-CHIEF:

Marko Jelo¢nik, Institute of Agricultural Economics, Belgrade, Serbia

PUBLISHER:
Institute of Agricultural Economics (IAE) - Belgrade

EDITORIAL OFFICE:
Volgina Street no. 15, 11060 Belgrade, Serbia
Phone/fax: +381 11 69 72 858

E-mail: marko_j@jiep.bg.ac.rs

ISSN 2683-4693
ISSN (online) 2683-572X

Journal is published Semiannually

PRINTED BY:
DIS PUBLIK d.o.o.
Brace Jerkovi¢ Street no. 111-25, 11000 Belgrade, Serbia,
Phone/fax: +381 11 39 79 789

Pre-press and cover:

Vladimir Sokolovié

Number of copies: 200



EDITORIAL BOARD:

Jonel Subié, Institute of Agricultural Economics, Belgrade, Serbia

Zoran Simonovi¢, Institute of Agricultural Economics, Belgrade, Serbia

Jean Vasile Andrei, Petroleum - Gas University of Ploiesti, Romania

Klaus Wagner, Institute of Agricultural Economics, Vienna, Austria

Zeljko Vasko, Faculty of Agriculture, University of Banja Luka, BiH

Dimitre Nikolov, Institute of Agricultural Economics, Sofia, Bulgaria

Tomas Doucha, Institute of Agricultural Economics and Information, Prague, Czech
Zoran Grgi¢, Faculty of Agriculture, University of Zagreb, Croatia

Ivan Puri¢, [AMO, Halle, Germany

Andras Nabradi, University of Debrecen, Hungary

Szilard Adrian Nagy, University of Debrecen, Hungary

Mareco Platania, University of Catania, Italy

Matteo Vittuari, University of Bologna, Italy

Aleksandra Despotovi¢, University of Montenegro, Podgorica, Montenegro
Blagica Sekovska, University St. Cyril and Methodius, Skopje, North Macedonia
Alexandru Stratan, National Institute for Economic Research, Chisinau, Moldova
Eirik Romstad, Norwegian University of Life Sciences, Aas, Norway

Adam Wasilewski, IERIGZ, Warsaw, Poland

Octavian Postolache, ISCTE - University Institute of Lisbon, Portugal

Claudiu Cicea, Bucharest University of Economic Studies, Romania

Marius Voicilas, Institute of Agricultural Economics, Bucharest, Romania
Nicolae Istudor, Bucharest University of Economic Studies, Romania

Raluca Ion, Bucharest University of Economic Studies, Romania

Gabriel Popescu, Center for Study and Research for AgroForestry Biodiversity
(CSCBAS), Bucharest, Romania

Anna Ivolga, Stavropol State Agrarian University, Russia

Vasily Erokhin, Harbin Engineering University, China

Richard Simmons, University of Stirling, Scotland

Wim Heijman, Wageningen University, the Netherlands

Jovan Zubovié, Institute of Economic Sciences, Belgrade, Serbia
Nedeljko Tica, Faculty of Agriculture, University in Novi Sad, Serbia
Zaklina Stojanovi¢, Faculty of Economics, University in Belgrade, Serbia
Zorica Vasiljevi¢, Faculty of Agriculture, University in Belgrade, Serbia
Zoran Raji¢, Faculty of Agriculture, University in Belgrade, Serbia
Aleksandar Rodi¢, IMP, Belgrade, Serbia

Drago Cvijanovi¢, Faculty of Hotel Management and Tourism in Vrjacka Banja,
University in Kragujevac, Serbia



INTERNATIONAL BOARD OF REVIEWERS:

Andreja Borec, University of Maribor, Slovenia

Luka Juvanci€, University of Ljubljana, Slovenia

Miroslav Nedeljkovi¢, Institute of Agricultural Economics, Belgrade, Serbia
Albena Miteva, UNWE, Sofia, Bulgaria

Darina Zaimova, Trakia University, Stara Zagora, Bulgaria

Donatella Privitera, University of Catania, Italy

Margaret Loseby, Tuscia University, Viterbo, Italy

Dori Pavloska, SWG RRD, Skopje, North Macedonia

Marek Wigier, IERIGZ, Warsaw, Poland

Barbara Wieliczko, IERIGZ, Warsaw, Poland

Adrian Stancu, Petroleum - Gas University of Ploiesti, Romania

Adrian Turek Rahoveanu, USAMYV, Bucharest, Romania

Ana Ursu, ICEADR, Bucharest, Romania

Aurelia Patrascu, Petroleum - Gas University of Ploiesti, Romania

Cosmin Salasan, Romanian Academy, Branch of Timisoara, Romania
Dorel Dusmanescu, Petroleum - Gas University of Ploiesti, Romania
Florentina Constantin, Bucharest University of Economic Studies, Romania
Ioan Bruma, Institute for Economic and Social Research - Gh. Zane, lasi, Romania
Irina Gostin, University “Alexandru loan Cuza”, lasi, Romania

Irina Petrescu, Bucharest University of Economic Studies, Romania
Luminita Chivu, Institute for Economic Research “C Kiritescu”, Bucharest, Romania
Rovena Preka, ENEA, Rome, Italy

Mihai Mieila, Valahia University of Targoviste, Romania

Veronica Stefan, Valahia University of Targoviste, Romania

Mirela Panait, Petroleum - Gas University of Ploiesti, Romania

Mirela Stoian, Bucharest University of Economic Studies, Romania
Monica Tudor, Institute of Agricultural Economics, Bucharest, Romania
Raluca Ignat, Bucharest University of Economic Studies, Romania

Raluca Ladaru, Bucharest University of Economic Studies, Romania

Sima Violeta, Petroleum - Gas University of Ploiesti, Romania

Marina Leshcheva, Stavropol State Agrarian University, Russia

Natalia Bannikova, Stavropol State Agrarian University, Russia

Vladimir Shybaikin, Saratov State “Vavilov”” Agrarian University, Russia
Gao Tianming, Harbin Engineering University, China

Maja KoZar, Agricultural Institute of Slovenia, Ljubljana, Slovenia

Agatha Popescu, USAMYV, Bucharest, Romania



Silviu Beciu, USAMYV, Bucharest, Romania

Toma Dinu, USAMYV, Bucharest, Romania

Bojan Kirsti¢, Faculty of Economics, University in Ni§, Serbia

Boris Kuzman, Institute of Agricultural Economics, Belgrade, Serbia
Aleksandar Ostoji¢, Faculty of Agriculture, University of Banja Luka, BiH
Vesna Popovié, Institute of Agricultural Economics, Belgrade, Serbia
Vesna Parausic, Institute of Agricultural Economics, Belgrade, Serbia
Svetlana Nikoli¢ Roljevié¢, PSS Institut Tamis, Pancevo, Serbia

Vlado Kovacevié, Institute of Agricultural Economics, Belgrade, Serbia
Branko Mihailovi¢, Institute of Agricultural Economics, Belgrade, Serbia
Lana Nasti¢, Institute of Agricultural Economics, Belgrade, Serbia
Ljiljana Rajnovi¢, Institute of Agricultural Economics, Belgrade, Serbia
Natasa Kljaji¢, Institute of Agricultural Economics, Belgrade, Serbia
Slavica Arsi¢, Institute of Agricultural Economics, Belgrade, Serbia
Predrag Vukovi¢, Institute of Agricultural Economics, Belgrade, Serbia
Branislav Vlahovi¢, Faculty of Agriculture, University in Novi Sad, Serbia
Dejan Jankovi¢, Faculty of Agriculture, University in Novi Sad, Serbia
Dragan Mili¢, Faculty of Agriculture, University in Novi Sad, Serbia
Vedran Tomic¢, Institute for appliance of science in agriculture, Belgrade, Serbia
Gojko Rikalovié, Faculty of Economics, University in Belgrade, Serbia
Irena Jankovi¢, Faculty of Economics, University in Belgrade, Serbia
Ivana Domazet, Institute of Economic Sciences, Belgrade, Serbia

Marija Nikoli¢, Faculty of Agriculture, University in Belgrade, Serbia
Mirela Tomas, Faculty of Agriculture, University in Novi Sad, Serbia
Natalija Bogdanov, Faculty of Agriculture, University in Belgrade, Serbia
Natasa Vukeli¢, Faculty of Agriculture, University in Novi Sad, Serbia
Nebojsa Novkovié, Faculty of Agriculture, University in Novi Sad, Serbia
Rade Popovié, Faculty of Economics, University in Novi Sad, Serbia
Sanjin Ivanovi¢, Faculty of Agriculture, University in Belgrade, Serbia
Sasa Todorovi¢, Faculty of Agriculture, University in Belgrade, Serbia
Sonja Jovanovi¢, Faculty of Economics, University in Ni§, Serbia
Stanislav Zekié, Faculty of Economics, University in Novi Sad, Serbia
Todor Markovié¢, Faculty of Agriculture, University in Novi Sad, Serbia
Veljko Vukoje, Faculty of Agriculture, University in Novi Sad, Serbia
Vesna Rodi¢, Faculty of Agriculture, University in Novi Sad, Serbia
Vladislav Zeki¢, Faculty of Agriculture, University in Novi Sad, Serbia
Anton Puskarié, Institute of Agricultural Economics, Belgrade, Serbia



Vlade Zari¢, Faculty of Agriculture, University in Belgrade, Serbia

Vladimir Zaki¢, Faculty of Agriculture, University in Belgrade, Serbia

Tamara Paunovi¢, Faculty of Agriculture, University in Belgrade, Serbia

Bojan Dimitrijevi¢, Faculty of Agriculture, University in Belgrade, Serbia
Zorica Sredojevié¢, Faculty of Agriculture, University in Belgrade, Serbia
Vladimir Filipovi¢, Institute of Medicinal Plants “Josif Pan¢i¢”, Belgrade, Serbia
Vladan Ugrenovi¢, Institute of Soil Sciences, Belgrade, Serbia

Isidora Beraha, Institute of Economic Sciences, Belgrade

Sonja Puricin, Institute of Economic Sciences, Belgrade, Serbia



WBJAERD, Vol. 6, No. 1 (1-108), January - June, 2024

CONTENT:

. Mercy Funke Salami, Julius Bello, Kehinde Kikelomo Osasona,

Rukayat Olajumoke Ibrahim

ANALYSIS OF RISKS AND CONSTRAINTS FACED BY CASHEW
FARMERS IN OGBOMOSHO, OYO STATE,NIGERIA. . . ....... 1

. Ajoke Oluwatoyin Kayode, Sijuwade Adebukola Adebayo,

Stella Ojone Adejoh, Adeseye Oluwasikemi Awoyemi

SOCIOECONOMIC FACTORS INFLUENCING RURAL WOMEN
ACCESSIBILITY TO EMPOWERMENT PROGRAMS IN KOGI
STATE,NIGERIA. . . . . ... . i ittt 13

. Mohamadou Sani, Josephine Bosede Ayoola, Djomo Choumbou Raoul Fani,
Gbolagade Babalola Ayoola, Rabiu Mohammed Sani, Ukpe Udeme Henrietta
LAND EXCHANGE PRACTICE AND TECHNICAL EFFICIENCY

OF RICE FARMERS IN NORTH-EASTERN ZONE OF NIGERIA . . 25

. Abdulquadri Adekunle Akinde, Chioma Patricia Adekunle

EFFECTS OF FARMERS-HERDERS CONFLICT ON THE
TECHNICAL EFFICIENCY OF CASSAVA-BASED FARMERS

IN YEWA NORTH, OGUN STATE,NIGERIA. . . ... ......... 49

. Gordana Radovi¢, Vesna Popovi¢, Biljana Gruji¢ Vuckovski
INCENTIVES FOR CREDIT SUPPORT OF AGRICULTURE
INTHE REPUBLICOFSERBIA. . ... ... ... 0. 65

. Mersida Jandri¢, Grujica Vico, Miroslav Nedeljkovi¢

OPTIMIZATION OF PRIMARY MILK PRODUCTION IN

THE HILLY-MOUNTAINOUS REGIONS OF

THE REPUBLICOFSERBIA. . . ... ........ 0. 77

. LISTOF REVIEWERSIN2023. . . . . . ... ... .. ... ........ 95






doi: 10.5937/WBJAE2401001S WBJAERD, Vol. 6, No. 1 (1-108), January - June, 2024

ANALYSIS OF RISKS AND CONSTRAINTS FACED BY CASHEW
FARMERS IN OGBOMOSHO, OYO STATE, NIGERIA

Mercy Funke Salami', Julius Bello?, Kehinde Kikelomo Osasona®,
Rukayat Olajumoke Ibrahim*

Abstract

Research has focused on cashew production, profitability, and marketing. However,
the risks and constraints faced by cashew farmers have yet to receive sufficient
attention. Hence, this study was conducted to examine the risks and constraints faced
by cashew farmers and the management techniques adopted to curtail these challenges
in Ogbomosho, Oyo state, Nigeria. The data for this study was gathered from 120
cashew farmers who were randomly selected via a two-stage sampling procedure.
The study used descriptive statistics to examine the socio-economic characteristics
of the respondents and to profile the risks and constraints management strategies
adopted by the cashew farmers. Index ranking was used to analyze the various risks
and challenges faced by cashew farmers. As major risks faced by cashew farmers
were price fluctuation, theft, and adverse weather conditions, while the most pressing
constraints were poor access to extension services and inadequate access to storage
facilities. Enterprise diversification, off-farm income, insurance, and contractual
farming arrangements were the major risk management strategies adopted by the
cashew farmers. Policies that would aid the stabilization of cashew prices should be
put in place. More so, extension services should be made available to cashew farmers
alongside the provision of stress-tolerant cashew cultivars.

Key words: Risks, constraints, risk management, cashew production, cashew farmers.
JEL’: D30, Q19

1 Mercy Funke Salami, Ph.D., Department of Agricultural Economics and Farm Management,
PMB 1515, University of Ilorin, Ilorin, Kwara State, Nigeria, Phone: +234 703 047 38

09, E-mail: salami.mf(@unilorin.edu.ng (corresponding author), ORCID: https://orcid.
org/0000-0003-0236-0985

2 Julius Bello, B.Sc., Department of Agricultural Economics and Farm Management, PMB
1515, University of Ilorin, Ilorin, Kwara State, Nigeria, Phone: +234 813 611 99 05, E-mail:
JuliusBello61(@gmail.com, ORCID: https://orcid.org/0000-0002-1901-9372

3 Kehinde Kikelomo Osasona, M.Sc., Department of Agricultural Economics and Farm
Management, PMB 1515, University of Ilorin, Ilorin, Nigeria, Phone: +234 806 876 68 04,
E-mail: okennieegreat@gmail.com, ORCID: https://orcid.org/0000-0001-5652-4514

4 Rukayat Olajumoke Ibrahim, B.Sc., Department of Agricultural Economics and Farm
Management, PMB 1515, University of Ilorin, Ilorin, Nigeria, E-mail: bintibroheemimam@)
gmail.com, ORCID: https://orcid.org/0009-0000-4230-6866

5 Article info: Original Article, Received: 15" July 2023, Accepted: 10" December 2023.




WBJAERD, Vol. 6, No. 1 (1-108), January - June, 2024

Introduction

Cashew (Anacardium occidentale) farming is crucial to Nigeria’s agricultural
sector, making a significant economic contribution and supporting the livelihoods
of numerous farmers (Eze et al., 2023). For many farming households, cashews
have grown to be a very important agricultural product. The importance of cashews,
particularly the nut, in Nigeria cannot be overstated, as their yield has a substantial
impact on the nation’s GDP, public revenues, and foreign trade (Oluyole et al., 2015).

Cashew is grown in several parts of Nigeria, while the Kogi, Oyo, Enugu, Osun,
and Anambra are the major producing states (Agboola Adedoja et al., 2022). Aside
from being the main source of revenue for many farmers, it is also a major export
sector of the country. Cashew exports contribute about 8% of Nigeria’s non-oil
export revenue (Esan et al., 2018). This fact is further corroborated by Ogunwolu
et al. (2020), who find that cashews contributed between 25 million to 35 million
USD from 2010 to 2014. This fact has been rose to 342 million USD in 2017, but
declined to 119 million USD in 2019. The value of cashew nuts exported from
Nigeria is gradually appreciating recently, as it rose to 156 million USD in 2021
(Statista, 2023). This makes cashew nut export to be the leading agricultural export
product in Nigeria, as of the second quarter of 2022 (NBS, 2022).

More so, according to Adeigbe et al. (2015), Nigeria is a leading producer of good
quality cashew nuts, second only to Vietnam and closely followed by India, Cote
d Ivoire, and the Philippines. Therefore, this crop needs to be given high priority,
given its importance as a raw material for the local industries, as well as an export
commodity (Oladejo, 2015).

Cashew remains one of the most important export crops in the Western region of
Africa (Ricau, 2019). With a consistent market share of 45%, since 2015, the
region has emerged as a significant player in the global cashew market (Monteiro
et al., 2017). As demonstrated by the enormous increase in cashew production from
400,000 MT to approximately 1,800,000 MT between 1961 and 2016 (ACA, 2016),
West Africa is dominating both the existing and emerging cashew markets. Cashew
is seen as an auspicious weapon for poverty reduction in Africa, and a source of hope
for many people due to its critical role in supporting the livelihoods of numerous
small-scale farmers, while contributing to national income (Keller, 2010; Sanyang,
Kuyateh, 2018).

However, from a sustainable agricultural perspective, the economic potential of
cashews is not fully maximized. This is largely because cashew farmers are perpetually
faced with lots of risks and constraints in cashew production thus impacting the

2



WBJAERD, Vol. 6, No. 1 (1-108), January - June, 2024

productivity, marketing, and availability of cashews. Cashew farmers face various
risks that could significantly impact their agricultural activities and overall farm
profitability (Monteiro et al., 2017).

These risks include unpredictable weather patterns, pests and diseases, market
fluctuations, price volatilities, etc. (Singla, Sagar 2012; Sarwar, Saeed, 2013; Wauters
et al., 2014; Catarino et al., 2015; Ahmad et al., 2019).

Monteiro et al. (2015) reported that the effective management of risks is
crucial for the sustainability and success of cashew farming operations. Risk
and constraint management strategies are implemented to identify, assess, and
mitigate potential risks, enhancing the farmers’ ability to cope with adverse
events and protect their investments.

While many researchers (Oluyole et al., 2015; Oladejo, 2015; Salau et al., 2018;
Agada, Sule, 2020) have investigated cashew production, profitability, marketing,
and constraints, respectively, there is yet paucity of knowledge as regards the risks
facing cashew farmers and the constraint management techniques adopted by
cashew farmers. Therefore, it becomes imperative to identify these challenges and
management techniques that could minimize their impact on cashew production.

Understanding the risk management strategies applied by cashew farmers is crucial
for developing appropriate policies, interventions, and support systems to enhance
the resilience and profitability of the cashew industry. Thus, the objectives of this
research are as follows:

a) Toidentify the socio-economic characteristics of cashew farmers in Ogbomosho,
Oyo State;

b) To categorize the various risks and constraints faced by cashew farmers in
Ogbomosho, Oyo State; and

c¢) To analyze the risk and constraints management strategies adopted by cashew
farmers in Ogbomosho, Oyo State.

Methodology

Study area

The research was carried out in Ogbomosho, Oyo State, Nigeria. This region is the
most predominant zone for cashew production. Ogbomosho is in the southwestern
part of Nigeria. Focusing to specific geographical area, the study provides valuable
insights into the risk management practices employed by cashew farmers in a high-
potential cashew-growing region.
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Ogbomosho is a pre-colonial urban hub and Oyo State is the second-largest metropolis
in terms of both population and area. The city lies roughly 80 km from Ilorin and
Osogbo, the capital cities of Kwara and Osun State respectively, and 100 km from
Ibadan, the capital of Oyo State.

Data collection and sampling methods

This study relied on cross-sectional data sets from cashew farmers in Ogbomosho,
Oyo State, Nigeria. Data were gathered through the carefully designed questionnaire
to obtain vital information from the target population. The mode of inclusion of
respondents in the study implies that they are all cashew farmers, regardless of
whether they cultivate other crops or not. Nevertheless, the findings of this study
focused strictly on cashew production, leaving aside other farming potentials that
may be owned by the respondents. The study was conducted in the Ogbomosho
metropolis, using a snow-balling technique. A total of 120 cashew farmers were
interviewed. Participation in the research by respondents was entirely voluntary.
Above all, it was asked for oral consent from all respondents before interviewing
them. Data collection for the study was performed in period August-September
2022. As at that time, there was no access to the list of registered cashew farmers in
Ogbomosho, it was impossible to use the sample size calculator. Hence, research was
relied upon a random sampling, after consulting similar studies.

Analytical tools
Descriptive analysis

Performed analysis involves descriptive statistics such are frequency distribution,
percentages, and means, in order to define the socio-economic characteristics
of cashew farmers in the study areas, as well as to analyze the risk management
strategies adopted by cashew farmers.

Index ranking

Following the methodology of Ndamani and Watanabe (2016), the Index ranking
approach was used to measure the risks and constraints faced by cashew farmers.
Responses for the ranking were rated by using a 5-point Likert-scale with the scoring
order of 5, 4, 3, 2, and 1 as strongly agree, agree, neutral, disagree, and strongly
disagree, respectively. In social sciences and research, the 5-point Likert-scale
analysis is a commonly used survey instrument for gauging attitudes, opinions, and
perceptions.

Further, the Weighted average index (WAI) analysis was performed by the next
formula (Ndamani, Watanabe, 2016):
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FoW53+F4W4+F3W3+F2W2+F1W1

WAI= - (1)
F5+F4+F3+F2+F1
_XFiWi _ W1
WM_—EFE S . (2)
Where,
F = frequency;

Wi = weight of each scale;
1= individual scale;

WI = weighted index.
Results and Discussions

The socioeconomic characteristics of cashew farmers are analyzed and include
gender, age, marital status, farming experience, household size, educational
status, membership of association, and access to credit facilities. The mentioned
characteristics are presented in next table (Table 1.).

A majority (79.2%) of the respondents were males, contrary to 20.8% of females,
meaning that cashew production in the study area is dominated by males. This is in
line with the findings of Farayola et. al (2013), who revealed that 78.4% of cashew
farmers in their study area are males. Larger share of males could be found in fact
that male kids are usually thought to be the inheritors of farmland. In addition, a
plausible explanation for this dominance could be that women are mostly active in
off-farm activities such are storing and selling farm products, while men have been
concentrated solely on farm activities. A vast majority of the respondents (74.1%)
were above 50 years of age, while 17.5%, 6.7%, and 1.7% of the respondents were in
age groups of 41-50, 30-40, and below 30, respectively.
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Table 1. Socio-economic characteristics of cashew farmers in the study area

Variables Frequency (n=120) Percentage Mean
Gender
Male (1) 95 79.2
Female (2) 25 20.8
Age i
Below 30 2 1.7
31-40 8 6.7
41-50 21 17.5
51-60 28 233 36.04167
61-70 28 233
71 and above 33 27.5
Marital status
Married 93 77.5
Widow 26 21.7
Single 1 0.8 i
Farming experience
Below 20 10 83
21-40 49 40.8
41-60 45 375 39.358333
60 and above 16 133
Household size
Below 5 7 5.8
5-10 46 385
11-15 54 45.0 11.933333
16 and above 13 10.8
Education level
Primary 31 25.8
Secondary 27 22.5
Tertiary 9 75 i
No formal 53 442
Membership association
Yes 70 583
No 50 41.7 i
Access to credit
Yes 7 5.8
No 113 94.2 i

Source: Salami et al., 2022.

Related to marital status, 77.5% of respondents belong to the group of married,
21.7% of them were widows, and 8% of respondents were single. This result shows
that cashew farming is mostly dominated by married people in the study area. Modal
years of farming experience is 21-40 years, meaning that the farmers are vast in
the cashew business. Mentioned could affects their productivity and capability to
manage risks associated with cashew farming. With regards to household size (size
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of family), 45% of the respondents had a household size of 11-15 people. This could
help reduce the cost of hiring labor.

The distribution in terms of the education level shows that 25.8% of the cashew
farmers finished primary education, 22.5% of them had secondary education, only
7.5% of them had tertiary education, and 44.2% have no formal education. Mentioned
agrees with the research results of Oluyole et al. (2015), who found that 44.4% of
their respondents had no formal education.

This result indicates that most of the respondents are illiterate, and this could be
a limitation to the type of risk management strategies that can be adopted by the
farmers. Besides, 58.3% of the respondents are members of the association, while
41.7% are not. Lastly, Table 1. shows that 94.2% of respondents had no access to
credit, while only 5.8% had access to credit facilities.

On the one hand, there are identified the major risks faced by the cashew farmers,
while on the other hand, there are examined the constraints that militate against their
efficiency. The identified risks include pest and disease infestation, adverse weather
conditions, theft, and price fluctuation. The main constraints are poor extension
services and inadequate storage facilities (Table 2.).

Table 2. Risks and constraints faced by cashew farmers

le)llils(tsr:il:ﬂs Sggrfsy Agree | Neutral | Disagree Eﬁ:gfz WS MS Rank
Pest and

disease 31 82 6 1 0 503 4.19 4t
infestation

Adverse

weather 61 53 6 0 0 533 445 3
condition

Theft 86 32 2 0 0 564 4.70 2nd
Price «
Auctuation 94 26 0 0 0 576 478 1
Poorextension| g 53 47 11 0 20 | 350 50
services

Inadequate

storage 2 2 14 88 14 258 2.08 6
facilities

Source: Salami et al., 2022.
Note: WS - Weighted score; MS - Mean Score.
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Price fluctuation, as revealed in Table 2., is the most challenging risk faced by cashew
farmers in the study area. Price fluctuation simply refers to variability in prices over
time. This is a challenge globally for the most farmers. As such, they have to rely
on government intervention and income diversification to mitigate the risk of price
fluctuation. Theft is ranked as the second risk facing cashew farmers. This is in line
with the findings of Philips (2016), and Lawal and Uwagboe (2017) who have also
identified theft as a large risk faced by cashew farmers in Oyo state. Cashew farmers
are vulnerable to theft of cashew nuts by strangers because of their high nutritional
and economic value.

Another risk that cashew farmers are faced with is unfavorable weather conditions.
Cashew production is generally rainfed in Nigeria, hence adverse weather conditions
could pose a serious production risk. Although cashews are drought-resistant, adverse
weather conditions can affect the fruit and nut size which in turn would affect the level
of farmers’ profit. Pest and disease infestation is ranked 4. All these risks, especially
in developing countries have negative effects on farmers’ livelihoods, and even a
nation’s food security, due to the possibility of a decline in overall crop production
(Shang, Xiong, 2021).

Poor extension services and inadequate storage facilities are the primary constraints
faced by the cashew farmers within the observed territory.

Risks and constraints management strategies adopted by cashew farmers

Figure 1. shows that 95.8% of the respondents diversified their enterprise as the
major risk management strategy adopted by the cashew farmers, particularly against
risks like price fluctuation, adverse weather conditions, and theft. This is in line
with the result of Motin et al. (2015), who reported that 83.5% of farmers in Ghana
adopted diversification as a major risk management technique in farming. A plausible
explanation for this could be the unstable and sometimes unpredictable nature of
farming. Thus, farmers tend to diversify into businesses with low-risk levels. Also,
87.5% of the respondents have means of earnings from off-farm income. These arise
either from agriculture/non-agriculture-related activities, such as trading, weaving,
fishing, and poultry farming.

Around 20% of the respondents adopted insurance as a risk management strategy
against pest and disease infestation and adverse weather conditions. This is in line
with a prori expectation. Most farmers are unwilling to take up insurance for their
farm activities, due to the high costs of insurance, and the rigorous administrative
procedures. Other risk management strategies adopted in the study area include
liquidity (40%), contract farming (39.6%), and share lease (18.4%).
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Sufficient liquidity enables farmers to make investments in security measures to
safeguard their harvested crops and cashew orchards. This could entail putting in place
surveillance systems, hiring security guards, or taking other anti-theft precautions.
When farmers have enough money, they can react quickly to theft situations, and take
prompt action to protect their assets.

Figure 1. Risk and constraints management strategies adopted by cashew farmers

Risk and constraints managment strategies
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Source: Salami et al., 2022.

More so, farmers can quickly invest in pest and disease management techniques
when they have enough financial assets. This entails investing in disease-resistant
cultivars, buying high-quality insecticides, and employing qualified workers to
carry out pest management procedures. Prompt investments can shield the cashew
crop and production overall against infestations or lessen their effects.

Conclusion and Recommendations

To conclude, price fluctuation, theft, adverse weather conditions, and pests and
diseases are the major risks faced by cashew farmers in Ogbomosho. Their major
constraints are inadequate access to extension services and inadequate storage
facilities. Enterprise diversification, off-farm income, insurance, and liquidity remain
the major risk management strategies adopted by cashew farmers. This research has
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thus contributed to the existing knowledge on risk management strategies in cashew
farming, particularly in the context of Ogbomosho, Oyo State, Nigeria. The research
results will assist policymakers, agricultural organizations, and farmers in developing
targeted interventions and support mechanisms to strengthen risk management,
practices and improve the overall resilience of cashew farming systems in Nigeria.

Future research can analyze the dynamics of technology adoption among cashew
farmers through the gender lens. The following recommendations are hereby
suggested based on the study findings:

L.
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Implementation of a price support program for the protection of farmers against
price fluctuations;

. To safeguard farmers against huge losses that can occur during the production

process, farmers should be urged to obtain insurance coverage;

. Planting materials that are tolerant to drought, and resistant to pests and diseases

should be also made available to farmers.
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SOCIOECONOMIC FACTORS INFLUENCING RURAL WOMEN
ACCESSIBILITY TO EMPOWERMENT PROGRAMS IN KOGI STATE,
NIGERIA
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Abstract

The goal of empowerment programs is to promote initiatives aimed at uplifting
society’s impoverished and disenfranchised citizens, who are typically women and
youth. This paper, therefore, examined the socioeconomic features influencing rural
women accessibility to empowerment programs in Kogi state, Nigeria. The research is
specifically looking at socioeconomic characteristics of respondents, ascertaining the
level of effectiveness of empowerment programs on agricultural activities, describe
the level of accessibility to empowerment programs and identifying the constraints
of empowerment programs. Random and snow ball sampling methods have been
combined to gather information from 125 respondents. Descriptive statistics and
multiple linear regression were used to analyze data. Average farm size was 2.82
ha, with annual income of 466,000 NGN. Empowerment programs such as Kogi
APPEAL and Farmer moni were mostly accessible among women farmers. Marital
status, household size, education were significant factors in accessing empowerment
programs among women in Kogi state. Therefore, it is recommended that policies
and programs that address women farmers’ access to empowerment programs assets
should be more inclusive.
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Introduction

Women’s empowerment, politically, socially, economically, and health-wise, has
been globally recognized as critical in bridging the gender gaps and achieving the
2030 Agenda for Sustainable Development. Hence, sustainable development and
empowering of women are directly related. Rural women empowerment is increasing
and improving social, economic, political, legal, and environmental prowess of rural
women to guarantee their equality, give them the self-assurance to assert their rights,
and enable them to actively participate in decision-making processes (Ojukwu, 2013).

According to Rathnachandra and Malkanthi (2020), women’s empowerment is the
process of gaining more control over family decision-making, access to resources,
social participation, freedom of movement, and financial capability. However,
empowerment could be in the form of cash, grants, equipment, and tools. The
purpose of empowerment programs is to support interventions aimed at uplifting
the underprivileged and marginalized members of society which normally include
women and youths (Obetta, 2009). These programs are done throughout the various
interventions, dependent on the beneficiary’s developmental needs (Imonikebe,
2010; Ejumudo, 2013).

Women have key role in sustainable growth of economy by contributing to
household and agricultural operations such as crop production, livestock rearing,
horticultural, post-harvest activities, agroforestry, fisheries, etc., oftenly together
with men (Umar, 2019; Kayode, Okunade, 2019). Mahmud et al. (2017) affirm that
women empowerment in agriculture is an important dimensions of empowerment
for rural women.

Over the years, government has been introducing several poverty alleviation
programs supposedly targeted to rural women empowerment in Nigeria, such
as, Better Life for Rural Women, Family Economic Advancement Programme,
Family Support Program, or many microcredit schemes for women. Unfortunately,
empowerment programs have not been able to transform rural development for rural
women to benefit from. This manifest itself in failure of development and poverty
alleviation strategies to create synergy between rural poverty and rural agricultural
development (Kelvin Iloafu et al., 2019; Mukoro, 2020). Many researches (Ering
et al., 2014; Akpomuvie, 2018; Ohowofasa et al., 2013, Natukunda et al., 2021)
have revealed empowerment programs among rural women, but there is weak focus
on the effects of these programs on women farmers’ agricultural activities. So, it is
pertinent to analyze if empowerment programs accessed by the women affects their
agricultural activities, or not. Performed research will be looking at the following
objectives: describing socioeconomic characteristics of respondents in the study
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area, determining level of accessibility to empowerment programs, ascertaining
level of effectiveness of empowerment programs on agricultural activities among
the respondents, identifying constraints of empowerment programs for women
farmers in the study area, and testing the hypothesis, which state that there is no
significant relationship between women socio-economic characteristics and level
of effectiveness of accessed empowerment programs. The performed research
contributes to the existing empowerment studies by identifying socioeconomic value
influencing empowerment programs in Nigeria.

Methodology

Study Area

The research was performed in Kogi state, Nigeria. It is located between latitudes 7
45°N and longitudes 6 45°E, covering in total area of about 28,312.64 km* (Adah et
al., 2022). Kogi state has a projected population of 1,996,700 at 2016. (WPR, 2020).
The climate condition of the area is favorable for growing the wide variety of staples
like yam, cassava, beans, maize, sorghum, rice, cotton, fruits, and vegetables.

Sampling Techniques

Three-stage sampling procedure has been used to select respondents for the research.
The first stage involved random selection of 25% of the 21 Local Government
Areas (LGA) in the state, arriving at 5 LGAs which are [jummu, Mopa-muro,
Kabba-bunnu, Yagba-east, and Yagba-west. In the second stage, 5 communities
were randomly selected from each LGA, given a total of twenty-five communities.
Third stage involved used of snow ball technique to select five women farmers who
have accessed empowerment programs. A total of 125 respondents were used for
the research work. Snow-ball technique was used because there is no association of
women empowerment within the Local Government Areas (LGA) which could form
the sampling frame. The selection was done with the aid of extension workers in
25 communities and it was done in four days during 2022.

Limitations of the Research

This research has a few limitations. Out of the six empowerment programs
accessible to the women farmers only two were initiated at the state level while four
were at the national level. Hence women have more access to the empowerment
programs at grassroot levels than national level. Also, there was no registered list
or association of women farmers who were empowered for agricultural purposes
in the LGA which could form the sampling frame. That was why the snow-
ball sampling procedure was used. Also, the empowerment programs were not
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designed for agricultural purposes, so it could be easy for beneficiaries to divert
the empowerment opportunities to another business out of agriculture. More so,
there was dearth of empirical evidence about effects of empowerment programs
on agricultural activities in the Kogi state. It was also noted that most rural women
farmers were in disadvantaged position, mainly related to being empowered for
agricultural production because of the strict conditions attached to the programs
(Adeleke, Akinbile, 2019).

Data Analysis

Descriptive statistics used in data analysis involves frequency, percentages, mean,
and standard deviation, while multiple regression analysis (Ordinary Least Square
Method) has been performed to test the predefined hypothesis.

The used regression model is expressed by next formula:
Y =0+ B1X1 +B2X2 + B3X3 +.... + 6X6 + B7D1 +ei

Where,

B0 = intercept,

B1 - B8 = coefficients,

Y = level of effectiveness of empowerment programs,

X, = age (years),

X, = household size (number of people feeding from the same pot),

X, = highest level of education (years of schooling),

X, = average annual farm income (amount in NGN),

X, = farm size (in ha),

X, = frequency of extension contact,

D, = marital status (1 = married, 0 = otherwise),

el = error term.

Level of effectiveness of empowerment program on agricultural activities of
rural women in the study area was measured on a three-point Likert type scale:
Very effective (1), Effective (2), Not effective (3). The level of accessibility to
empowerment programs was measured on a four-point Likert-type scale: Highly
accessible (4), Moderately accessible (3), Low accessible (2), Not accessible (1),
while constraints to empowerment programs among rural women was measured on
the level of these constraints which was based on three-point Likert-type scale: Very
serious (3), Serious (2), Not serious (1).
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Results and Discussion

Table 1. revealed that mean age of the rural women is 47.1 years, what
implies that majority are within their economic age, being actively engaged in

agricultural operations.

Table 1. Socio-economic Characteristics (N = 125)

Variables Frequency Percentage Mean SD
Age 6 4.8
18-25 24 19.2
2635 : 471 6.11
o 51 40.8
o 44 352
Marl.tal Status 115 92.0
Married 10 8.0
Other wise '
i—lgusehold size (persons) 25 20.0
5_5 85 68.0 3.67 1.37
> 15 12.0
Bfears of Schooling by) 17.6

23 184

;:?2 2 g 12.0 2.86
12 14 112
Annual Income (NGN) 21 16.8
<200,000 19 152
200,001-300,000 '
300,001-400,000 ilg iji 10600000 T
400,001-500,000 46 36.8
>500,000 '
Sz;r(r)la Size (ha) 52 41.6
3.00-4.00 658 54:‘ (;‘ " e
>4.00 .
Extension contact in the last
six month 64 51.2
<2 48 384
22 0 08 1.97 0.49
7-10 2 1.6
>10

Source: Kayode et al., 2022.
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Women farmers have average 12 years of schooling, which contradicts findings
of, Ayebuomwan et al. (2016) who state that most rural women are non-literate.
Previous is in line with the findings of Kayode et al. (2017) that Kogi state women
farmers are usually within the age categories of 41-50. The mean annual income of
farmers was 466,000 NGN, setting their daily income at about 1,309 NGN, while
average of 6 persons lives at one household, it implies that respondents are living
below the poverty line of 1 USD/day/person. Mentioned is in line with results of
Falola et al. (2020) who states that the mean income earned by women was 15,344.65
NGN monthly. Farm size available to respondents show that over the half of farmers
(54.4%) have at disposal a farmland in range 3-4 ha with 1.97 mean of frequency of
extension contact.

Accessibility of Women Farmers to Empowerment Programs

Results presented in next table (Table 2.) are focused to accessibility to several
empowerment programs active in Nigeria. Its shown that Kogi Appeals (MS =
3.77) is the most accessible. This may likely be because, the program is sponsored
by the World Bank, offering to its beneficiaries many valuable benefits. Program
also empowers women, youth and people with disabilities to take the lead role
in farming by providing farm inputs, incentives, and training for the farmers.
Kogi Appeals is followed by Farmer moni program (MS = 3.46), Women and
Youth Empowerment Program (WYEP), (MS=3.10), Trader moni (MS = 2.09),
Kogi Women and Youth Empowerment Foundation (MS = 1.56), while the least
accessible is Aliko Dangote Foundation (MS = 1.15). Previously mentioned
implies that women access the empowerment programs at different levels, what is
contradict to the findings of Adeleke and Akinbile (2019).

Table 2. Level of accessibility to the Empowerment Programs

Empowerment Not Low Moderate Very Mean

program available [ accessible accessible accessible accessible
Kogi appeals 1(0.8) 3(2.4) 20(16.0) 101(80.8) 3.77
Farmer moni 7(5.6) 11(8.8) 24(19.2) 83(66.4) 3.46
Women and Youth
Empowerment 12(9.6) 20(16.0) 37(29.6) 56(44.8) 3.10
Program (WYEP)
Trader moni 67(53.6) 9(7.2) 20(16.0) 29(23.2) 2.09
Kogi Women and
Youth Empowerment
Foundation 72(57.6) 40(32.0) 9(7.2) 4(3.2) 1.56
(KOWYEF)
Aliko Dangote
Foundation (ADF) 114(91.2) 5(4.0) 4(3.2) 2(1.6) 1.15

Source: Kayode et al., 2022.
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It is worth noting that while Kogi appeals is funded by the World Bank while trader
moni, farmer moni, women and youth empowerment programs were funded by
the Federal government and Aliko Dangote foundation is been funded by a non-
governmental organization.

Effectiveness of Empowerment Programs on Agricultural Activities

Results in Table 3. show the level of positive influence of empowerment programs on
agricultural activities within the study area (positive effects such are increase in farm
output (primarily gained yields) by providing adequate farm input, giving farmers’
loans with little or without collateral, providing extension services, etc.). The result
shows that the Kogi appeals empowerment program had the highest effect (MS =
2.83) on agricultural activities within the study area, followed by Farmer moni, (MS
=2.50), Women and Youth Empowerment Program (MS = 2.28), Trader moni (MS
= 1.68), Kogi Women and Youth Empowerment Foundation (MS = 1.32), while the
least impactful was Aliko Dangote Foundation (MS = 1.10). This indicates that the
Kogi appeals empowerment program has more expressed effects on rural women’s
agricultural activities, since it is more accessible than another empowerment
programs. Reason of this is because the Kogi appeals program focuses on women
just within the Kogi state, while the rest of empowerment programs are nationwide,
having more beneficiaries to cater to.

Table 3. Level of effectiveness of empowerment programs on agricultural activities

Empowem?ent program Not effective Effective Very effective Mean
available

Kogi appeals 2(1.6) 17(13.6) 106(84.8) 2.83
Farmer moni 14(11.2) 34(27.2) 77(61.6) 2.50
Women and Youth
Empowerment Program 23(18.4) 44(35.2) 58(46.4) 228
(WYEP)
Trader moni 70(56.0) 25(20.0) 30(24.0) 1.68
Kogi Women and Youth
Empowerment Foundation 96(76.8) 18(14.4) 11(8.8) 1.32
(KOWYEF)
Aliko Dangote Foundation
(ADF) 114(91.2) 97.2) 2(1.6) 1.10

Source: Kayode et al., 2022.
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Categorization of Respondents Based on Level of Effectiveness

In Table 4. was showed the categorization of respondents based on level of
effectiveness of empowerment programs among women farmers. The high effect
level (>1.50) has the highest share, 97.6%, followed by the low effect level (<
1.50) with 2.4%. The mean score for the effectiveness level is 1.95, indicating
that the empowerment programs in general have helped to ease the challenges
associated with agricultural activities within the study area. Effectiveness of Kogi
appeals comes from the fact that it could be well and easily monitored to ensure
proper usage of agricultural tools and input provided to women. Mentioned is in
line to statement of Goel and Sah (2015) and Akpomuvie (2018), believing that
rural women empowerment facilitates rural and agricultural development process.

Table 4. Categorization of the level of effectiveness of empowerment programs on
agricultural activities

Level Frequency Percentage Mean
Low (< 1.50) 3 24 1.95
High (>1.50) 122 97.6 )

Source: Kayode et al., 2022.
Constraints of Empowerment Programs for Rural Women Farmers

Results presented in Table 5. show that inadequate training on how to effectively use
the farm technologies is ranked as the first among the constraints of empowerment
programs for rural women farmers with a mean score 2.54.

Table 5. Constraints of empowerment programs for rural women farmers

Not serious Serious Very Nota
Constraints F(%) F (%) serious constraint Mean Rank
F (%) F (%)

Inadequate training on how to «
effectively use farm technologies 43.2) 41(32.8) 76(60.8) 433.2) 2.54 1
Inappropriate information about the 7(5.6) 56(44.8) 60(48.0) 21.6) 241 nd
empowerment Program
Level of education 6(4.8) 43(34.4) 63(50.4) 4(3.2) 235 3d
Corruption on the part of implementers 10(8.0) 61(48.8) 54(43.2) 0(0) 2.35 3
Excess household burden on women 43.2) 45(36.0) 61(48.8) 15(12.0) 2.34 St
Influence of spouse 21(16.8) 66(52.8) 27(21.6) 11(8.8) 1.96 60
Women’s non-chalant attitude 10(8.0) 74(59.2) 21(16.8) 20(16.0) 1.93 7h
Membership of association and co- 2(17.6) | 43344) | 20016.0) 40(32.0) 1.66 gn
operative societies
Cultural background 75(60.0) 34(27.2) 16(12.8) 0(0) 1.53 10™
Gender 72(57.6) 32(25.6) 16(12.8) 5(4.0) 1.51 1o
Number of farming years 70(56.0) 35(28.0) 13(104) 7(5.6) 1.49 120
Political affinity 96(76.8) 16(12.8) 6(4.8) 29(23.2) 1.22 140

Source: Kayode et al., 2022.
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Mentioned indicates that inadequate training towards the use of new farm technologies
is the highest form of constraint for the proper implementation of empowerment
programs, followed by the inappropriate information related to empowerment
programs with mean score of 2.41. These results show that there is need for adequate
organization of extension services within the study area, that will properly educate
the women to appropriate use the available farm technologies, and also create
awareness on the empowerment programs. Political affinity is the least constraint. It
means that the political affinity of the women does not affect the implementation of
the empowerment program.

The Result of Tested Hypothesis

In Table 6. is shown the multiple regression analysis between some selected
socioeconomic variables and accessibility of empowerment programs among
the women farmers. It shows that at p < 0.05, marital status (f = 0.063), size of
household (B =0.067) and level of education (f = 0.061) were the main determinants
of accessibility of empowerment program among the women in Kogi state. The
positive coefficients of the variables indicate that increase in each factor initiate the
increase in level of accessibility to empowerment program. Educational level (f =
0.061) may increase sophistication, knowledge, and attitude, altering the level of
accessibility to empowerment programs. It may also imply that women with higher
level of education are involved more to household expenditure contrary to those with
lower one. Mentioned could be explained that education level supports innovation.
So, educated women are likely to be more oriented to innovatios and entrepreneurial
activities, contributing more to households’ consumption expenditure. As observed
by Falolaetal. (2020), Olomukoro (2015) and Aromolaran (2010), globally, countries
tend to invest in education, as it facilitates personal and social development.

Table 6. Result of Multiple Linear Regression of Determinants of Accessibility of
Empowerment Programs

. Unstandardized Coefficients .
Variables B Std. Error T Sig.
(Constant) 1.908 0.186 10.234 0.000
Age 0.007 0.030 0.237 0.813
Marital Status 0.063* 0.024 2.681 0.008
Household size 0.067* 0.029 2292 0.024
Level of education 0.061* 0.030 1.999 0.048
Income 3.436E-7 0.000 1.788 0.076
Farm Size -0.011 0.038 -0.286 0.775

Source: Kayode et al., 2022.
Note: * Significant at p < 0.05, R*= 0.391.
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Conclusion and Recommendations

Despite constraints faced by women farmers in accessing empowerment programs
in rural areas, they represent the great mean of support for alleviating the level of
poverty within the rural areas. It is clear that women are largely involved in farming
activities and fully willing and ready to use in best way any empowerment program
that could advance their livelihood. The role and impact of empowerment programs
for women cannot be undermined, as they play significant role in improving the lives
of women. Factors as marital status, household size and level of education were
determinant of empowerment programs in the study area. Therefore, it is advised
that empowerment programs focused to improving the technical knowledge of
women should be organized to increase the technical know-how of rural women on
farm modern technologies, while extension agents and relevant stakeholders should
create more awareness on women empowerment programs through the mass media
channels accessible to rural women farmers.

Future studies should explore gender inclusion in empowerment programs
among farmers and the effect on agricultural activities. Also, this study can be
replicate outside the study area.
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LAND EXCHANGE PRACTICE AND TECHNICAL EFFICIENCY
OF RICE FARMERS IN NORTH-EASTERN ZONE OF NIGERIA

Mohamadou Sani!, Josephine Bosede Ayoola’, Djomo Choumbou Raoul
Fani®, Gbolagade Babalola Ayoola‘, Rabiu Mohammed Sani°, Ukpe Udeme
Henrietta®

Abstract

In the context of agricultural development, economic growth, and food security in
Africa, examining the practice of land exchange holds significant relevance. This
study analyses the practice of land exchange and its effect on farmers’ performance
in Norther Eastern Zone of Nigeria. A multi-stage sampling procedure was employed
to select a sample of 400 rice farmers engaged in irrigation farming. The selected
farmers participated in structured interviews, providing the necessary data for the
study. Descriptive analysis (of the mean) revealed that farmers are engaged in
land exchange (16.07%) using two methods: land exchange for agricultural use
(or farming purposes) and land exchange for property. Using a logistic regression
model, it was found that number of plots, decrease in distance among plots, practice
of mechanization, decrease in production costs, and improvement of efficiency were
factors influencing farmers to exchange land. The result also suggested that farmers
exhibited a high level of technical efficiency, implying that there is room for further
enhancement in efficiency through the adoption of advanced technologies and the
optimal utilization of existing resources. The beta regression’s results indicated that
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land development have a negative effect on technical efficiency, while household
size, rented land, and hired labor have positive effects. However, it was found that
the practice of land exchange did not affect the level of technical efficiency of rice
farmers in the study area, because of the observed limited land market and the high
level of crop diversification. Hence, policymakers are advised to define land use
rights explicitly and encourage land transactions, such as renting among farmers,
selling occupancy rights, and transferring leasehold rights. These measures aim to
improve land efficiency and bolster the land market.

Key words: Land exchange, efficiency, rice, irrigation, beta regression, Nigeria.

JEL”: Q1,Q15,R14
Introduction

Nowadays, farmers are using an increasing amount of fragmented land, which
makes distance plot management more laborious and time-consuming. However, it
is said that land fragmentation impedes the advancement of mechanical technology
and the efficient implementation of irrigation (Demetriou, 2013, Strek et al., 2021).
In order to overcome the issue of excessive distance plots into plots as large
and regular as feasible, exchange of fragmented parcels (land consolidation) is
performed (Len, 2017).

Land consolidation is defined as the voluntary or compulsory reconfiguration of land
parcels within a defined area. Its primary objective is to improve the efficiency of land
use by establishing larger and more continuous plots that are simpler to handle and
cultivate (Holst, 2017). In some cases, land consolidation projects may incorporate
land exchange, as a means of achieving consolidation objectives. For example,
landowners may voluntarily exchange their fragmented parcels to create larger, more
productive holdings. Conversely, land exchange activities can also contribute to the
whole process of land consolidation by facilitating the consolidation of land resources
in a more efficient manner (Knight, 2010; Asiama, 2019).

A land exchange agreement is generally understood to be a contract in which parties
exchange one or more land parcels for better exploitation circumstances (Bullard,
2007). In the context of agriculture, land exchange is more precisely defined as
a deal between two or more landowners to exchange lands in order to increase
agricultural productivity. As a means to consolidate land ownership for more effective
management, land exchange is a crucial tool for managing land tenure. Additionally,
it is the method of choice for rearranging and readjusting land ownership with the

7  Article info: Original Article, Received: 1% February 2024, Accepted: 28" March 2024,
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government (Hartvigsen, 2015). The promotion of land exchange has been advocated
in various regions as a strategy to tackle the problem of fragmented land holdings
(Strek et al., 2021). Before the World War II, Dutch farmers improved their fields by
exchanging their properties for one to another in an unregulated manner. According
to legal definitions, land exchange is a private initiative that involved a minimum of
three landowners (Yimer, 2014).

Klaus and Gershon (2010) highlight that access to land is crucial for household
welfare and economic growth in rural areas. However, in developing countries,
multiple elements including complex land tenure systems, absence of well-defined
land rights, and administrative hurdles limit the use of land and other transactions
related to land.

The legal system of several Sub-Saharan African nations stipulates that the state
owns all land on behalf of the entire population. So, it is forbidden to sell land, or the
land market is prohibited. But land is being exchanged for the cash without any legal
documentation of transaction or ownership, nor any public acknowledgement of the
terms of'sale and purchase (FAO, 2010). It is what the phrase “informal formalization”
from Benjaminsen and Lund (2003) refers to. Despite the fact that these transactions
seem more frequent and routine, its unable to consider them lawful.

In South Africa, land exchange is a complex issue, deeply intertwined with the
country’s history of apartheid and the ongoing efforts to address historical injustices
related to land ownership. The post-apartheid government has been working on land
reform strategies to redistribute land to the historically disadvantaged black majority.
This includes land exchange mechanisms as part of broader land redistribution and
restitution programs. The process aims to correct the skewed land arrangements that
have led to agricultural unproductivity and food insecurity for a significant portion of
the population. However, the challenge remains to implement land reform in a way
that also promotes food security and nation-building (Lahiff, 2020). In practice, land
exchange in South Africa involves legal property transfers where parties exchange
ownership over different pieces of land. This can help in rectifying the historical
disparities in land ownership. However, it’s essential that these exchanges are
conducted fairly and transparently to ensure that they contribute positively to the
country’s socio-economic development (Lahift, 2020).

Land exchange in Ethiopia is a critical component of the country’s agricultural
productivity and land tenure security. The Ethiopian government, recognizing the
inefficiency of farming fragmented plots, has been encouraging farmers to create
larger plots through voluntary land exchange. Nevertheless, there are no explicit
statutes, rules, or directives that govern the process of land consolidation or specify
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its framework (GIZ, 2022). Moreover, Alemu et al. (2019) reveal a serious problem
of comprehensive experience of farmers on land exchange projects. According to
report, 68% of the surveyed farmers had never used a land exchange strategy to
consolidate their holdings and increase output. The possibility of easier access to
irrigated land and optimal farm operations, as well as shorting the distance between
the holdings and town facilities are the primary drivers of the farmers engaged in
land consolidation projects (Alemu et al., 2019).

In many parts of Africa, especially in Nigeria, smallholder farms dominate the
agricultural landscape. Land exchange mechanisms can help consolidate fragmented
landholdings, which can lead to improved efficiency through better management and
the possibility of mechanization (Giller et al., 2021). Saleh et al. (2022) argue that
the persistence of small farmland that characterizes agricultural activity in Nigeria is
due to increasing land fragmentation, which reduces the efficiency of small farmers
and represents a major challenge for Nigerian agriculture. Since it is widely accepted
that the large farmers are generally more economically efficient, competitive, and
profitable due to their economies of scale. This implies that land exchange, with its
many benefits, may enhance the efficiency of farmers in Nigeria.

Some authors have highlighted the significance of land exchange for economic
development. They contend that one of the key elements in ensuring agricultural
progress through land usage is land exchange. For example, Len (2017) suggested
that in order to create plots that are as large as feasible, the exchange of fragmented
parcels aims to solve the issue of distant, or fractured plots. Furthermore, the exchange
of land is a crucial instrument for land consolidation that individual farmers employ
on their own initiative to increase the productivity of their farms (Hartvigsen, 2015).

Previous research carried out within the designated geographical area have
examined various aspects such as the impact of rainfall variability on rice yield
(Noel et al., 2020), the evaluation of the Dadin-Kowa irrigation scheme (Hassan et
al., 2015), the efficiency of utilizing resources in the cultivation of rice (Barau et al.,
1999; Tijjani, Bakari, 2013), and the comparison of technical efficiency among rice
farmers under different land administration authorities (Sani et al., 2023). Recent
research by Ayoola et al. (2022) has explored the reasons behind land exchange
among farmers in the study area. However, this particular study did not provide an
explanation of the land exchange process and its impact on the technical efficiency
of rice farmers. Mentioned creates knowledge vacuum that required to be filled
towards to understanding why farmers are exchanging their land. According to
mentioned performed study has the main aim to analyze the land exchange practice
and its effects on technical efficiency of rice farmers in Dadin-Kowa irrigation
scheme area of Gombe and Borno States of Nigeria.
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As specific aims of this study are defined: 1) analyze the practice of land exchange
in the study area; 2) identify factors influencing farmers to exchange land in the
study area; 3) determine the technical efficiency scores of rice farmers; and 4)
assess the effects of land exchange on technical efficiency of rice farmers in the
study area.

Analytical Framework

Logistic Regression Model

To understand the reasons behind farmers’ acceptance or rejection of land parcel
exchange, a logistic regression method was employed. Actually, whenever the
dependent variable has just two values 0 and 1, or Yes and No, logistic regression
is used. The model fits data to a logistic curve, to assess the probability of an event
occurring, and analyzes the link between several independent factors and categorical
dependent variable. Nonetheless, there exist two primary categories of logistic
regression models: binary logistic regression and multinomial logistic regression.
Binary logistic regression is commonly employed when the outcome variable is
characterized by two distinct categories, while the independent variables can be of
either continuous or categorical nature. In instances where the dependent variable
comprises more than two categories, multinomial logistic regression is utilized. It
allows for a broader range of outcomes.

One of the main advantages of using a logistic regression model relies on its simplicity
and efficiency, especially in cases where the dataset features are linearly separable.
Logistic regression models also provide well-calibrated probabilities when you’re
not only interested in the final classification, but also in understanding the certainty
of the predictions (Sperandei, 2013).

Since the dependent variable in this work is dichotomous, binary logistic regression
is then applied.

1
*(ﬂo*ZﬁiXi)
l+e =

The model is specified as: F=

Where, is the probability to accept exchanging the land.

P, ranges between 0 and 1, while P, is nonlinearly related to £, + Z BX,

i=1
P
1-P

P
1-P

1

L= In( is then the odds ratio in favor of exchanging

) =5, +iﬂiXi and
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the land. The intercept [, represents the numerical representation of the log-odds
favoring the exchange of land if others variables are zero. S, refers to the parameters
that need to be calculated or estimated. X, are independent variables.

If 7 takes any value between 1 and m, for example k, p, represents the slope. It
quantifies the alteration in L resulting from a one-unit adjustment in X, in other
words, it indicates the extent to which the log-odds favoring land exchange are
affected when X, changes by one unit (k €[1;m]).

Technical Efficiency

As explained by Battese and Coelli (1995), technical efficiency refers to the condition
where it is possible to decrease the usage of inputs without causing any adverse impact
on farm output. In simpler terms, technical efficiency is about achieving the highest
possible output from a specific combination of inputs (Palmer, Torgerson, 1999).

In this study, Stochastic Frontier Production (SFP) is preferred, since it confers the
advantage of employing econometric models to estimate production frontiers, which
serve as benchmarks for measuring the performance of production units. It also
provides a numerical value of performance that is objective, aiding policymakers in
identifying performance gaps (Nguyen et al., 2022). The SFP function, as introduced
by Battese and Coelli (1995), will be utilized in this study. The function is presented
as follows:

¥ = £(Xe,fexp (Vi — Up)
Where, 1=1.23.._n, ¥; - Output of the i*"firm_ X, - a vectors of inputs. ffi) - a
smtable functional form. such as Cobb-Doubles or tans-log. V; - represents
random errors that are presumed to encompass measurement iNACCUracies
associated with the farm. U; — 15 a non-negative random error that 15 assumed to
capture the technical mefficiency in production. It 1s reached by truncating
(setting to zero) a normal distribution with a mean value of y;, = Z,§ and the

VATANCE Ty -

Technical efficiency is given by the formula:

TE. — f(Xy Blexp (Vi — Uy) = exp(—U))

i f(X;, ) exp(V;)

Some other important parameters of the model are:

2 _
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€ = Vi = Ui~ The maximum likelihood estimation (MLE) method is well-suited

for estimating the parameters of the stochastic frontier production equation. Hence,
the individual technical efficiency (TE) is determined by the conditional mean of

exp(=U1) considering the distribution of the composite error term, £i-

In the process of obtaining the technical efficiency scores, significant changes in the
output levels would be indicated by significant values of ¢ and A. If the A term has
a value greater than one, this implies that inefficiencies have a greater impact on
changes in output compared to random factors. When y =0, it indicates that deviations
from the frontier are solely attributable to noise. So, the estimates obtained through
ordinary least squares (OLS) align with the results obtained through maximum
likelihood estimation (MLE). If y = 1, then all variances can be solely attributed to
variations in TE between farms.

Beta Regression Model

To determine the effects of different factors on technical, allocative and economic
efficiencies, Beta regression model was used. This model offers the advantages
of modeling dependent variables that are proportions, rates, or fractions, ensuring
that predictions stay within the 0-1 range, and handling heteroskedasticity, which
is when the variability of the dependent variable is not constant across levels of an
independent variable (Heiss, 2021). The model employed in this study adopts a
fully parametric approach, assuming that the dependent variable adheres to a Beta
distribution characterized by its density function:

Fi @) = o ey (1 — ) TWED 0 <y < 1

Where, p - the expected conditional mean value of Y, denoted as u = E(Y/X).
represents the mean of Y given X Meanwhile, ¢ represents the precision
parameter i the model. and  1s the gamma function.

Vig) _ u(l-p)

VAR (Y) = Tt ro

To relate the conditional mean & to the predictor variables, the conventional beta
regression model assumes a relationship between predictors and the response
variable, which is denoted by:

n () = 9w = I8

1-p;

S T .
Where, the vector of covariates is represented by *i , while 5 denotes the vector of
regression coefficients. g: (0; 1) — Risalink function that exhibits strict monotonicity
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and is differentiable twice. Based on the added flexibility of the link model, four types
of functions were used in order to choose the one that yields fit the best. These four
functions are:

logit: g(u;) = In ﬁ) (1)
cloglog: g(u;) = In {—In(1 — )} )
probit: g(u) =TI () ©
with TT(, ) 1s the standard normal distribution function
loglog: g(u;) = —In {—In(u;)} (4)

The model that minimizes the Bayesian information criterion (BIC) will be selected.
Methodology

This study utilized a cross-sectional survey approach, employing questionnaires to
gather data for analysis. This design also enables a comparative assessment of the
technical efficiency of rice farmers across various land administration authorities
within the research area. The research was conducted in the Borno and Gombe States
of Nigeria, two of the 36 states in country. The favorable land and climate of these
two adjacent states facilitate the cultivation of rice.

Gombe State is located in the northeastern region of Nigeria, specifically at latitude
10°15’ N and longitude 11° 10’ E. State capital is Gombe. With a overall population
of approximately 3,960,100, the state spans at 20,265 km? (NPC, 2022). Borno is
located in the northeastern part of Nigeria, specifically at latitude 11° 30’ N and
longitude 13° 00° E. Its capital is Maiduguri. With a population of about 6,111,500,
the state spreads at the area of 57,799 km? (NPC, 2022).

The study included the entire population of rice farmers in Gombe and Borno States,
which consisted of individuals engaged in the Dadin-Kowa Irrigation Project (DKIP)
and those practicing irrigation farming outside of the project (Figure 1.).

The study used the multi-stage sampling method to choose the sample for the research.
The selection process involved several stages. In the first stage, one senatorial district
was intentionally chosen from each state, based on their proximity to the Dadin-
Kowa Irrigation Scheme (DKIS) and the Upper Benue River Basin Development
Authority (UBRBDA). Additionally, two Local Government Authorities (LGAS)
were purposively selected from each senatorial district. Moving to the second stage,
three villages were randomly sampled from each selected LGA. Finally, within
each village, respondents were randomly chosen after stratifying them into four
land administration authorities: DKIS, Vegetables and Fruits Canning Company
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(VEGFRU), National Institute for Horticultural Research and Training and College
of Horticulture (NIHORT/CoH), and the local authority (responsible for managing
and regulating land-related matters within their jurisdiction).

Figure 1. Location of Dadin-Kowa Irrigation Project area and the Irrigation canal in
Borno and Gombe States

Source: Upper Benue River Basin Gombe, 2022 (www.gombestate.gov.ng/)

The sample sizes for the different strata were determined through a randomization
process, aiming to obtain the required number of respondents for each stratum.
Yamane’s (1969) formula was applied to the population of 3,691 registered farmers

N
engaged in irrigation farming. It is expressed with next formula: * = T7y7

Where, N = real or estimated size of the population; n = sample size; e = level of
significance (5% or 0.05). The sample comprised a selection of 400 farmers out of
3,691 listed farmers in the study area (Table 1.).
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Table 1. Selection plan for the sample size (margin of error 5%)

States LGAs Wards Villages Sampling frame | Sample size

Galangun 253 28

Balanga Telesse Telesse 268 29

Gombe Nasarawo 248 27
Hinna 376 41

Yamaltu/Deba | Hinna Dadinkowa 172 43

Yaraduwa 319 34

Bayo Briyel 325 35

Bayo Briyel Tacha Itache 297 32

Bormo Gama Jigo 253 28
Wandali 331 35

Kwaya-Kusar Kwaya-Kusar | Guwal 375 41
Kwaya-Kusar 248 27
Total 4 4 12 3,091 400

Source: Field survey data, 2022 (under DKIP-TRIMING project, Gombe, Nigeria).
Model Specification

Logistic Regression Model

The approach utilized the binary logistic regression model to determine the
elements that impact farmer’s decision to exchange their land parcels. The model
is specified as:

1

b= g
_(ﬁ0+zﬂiXi)
i=1

l+e

Where, B is the probability to accept exchanging land, S is the intercept. 5 are

parameters that need to be estimated, X, are independent variables, such as: X =
Indigene of the village (yes=1; no=0); X, = Age (in years); X ,=Education (in years);
X, = Household size; X, = Farm income (in NGN); X = Off-farm income (in NGN);
X_ = Increase in farm size (1 = yes; 0 = no); X, = Distance from farm to market (in
km); X, = Distance from farm to home (in km); X, = Irrigation experience; X, =
Farming experience (in years); X, = Reduction of plot distances; X ,= Practice of
mechanization; X, = Reduction of production cost; X, ;= Improvement of efficiency.

Technical Efficiency Model

The model used is the stochastic production model, specifically the Cobb-
Douglas model. It is employed to estimate the score of technical efficiency. It can
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be expressed as follows:

IHY = ﬂa + 'Bljl”Xl +||82an2 + e + ﬂﬁfﬂ./‘{& + Vl: — Ui
Where,

L refers to the natural logarithm with base 10, Y, represents the total rice output of
the farmer measured in kg/ha, B, represents the parameters that need to be estimated,
X, represents the farm size, measured in hectares and it is assumed to have a
positive sign, X, represents the labor used, measured in man-days per hectare, and
it is assumed to have a positive sign, X, represents the planted quantity of seeds,
measured in kg/ha, and it is assumed to have a positive sign, X, represents the used
quantity of fertilizer , measured in kg/ha , and it is assumed to have a positive sign,
X, represents the used quantity of pesticides measured in liters per hectare, and it
is assumed to have a positive sign, X, represents the quantity of herbicides used,
measured in liters per hectare, and it is assumed to have a positive sign, V, denotes the
random errors, which are assumed to be independently and identically distributed. U,
represents a non-negative random variable related to the production. It is assumed
to be independently distributed, and U, is obtained by truncating (setting to zero) a
normal distribution with a mean of Ui is obtained and variance &°.

The production inefficiency is presented in terms of factors such as:
Ui: GO+GIZIi+ """ G]OZIOi+GIIlei
Where,

o represents a vector of unknown parameters that has to be estimated, Z, represents
the farmers® age measured in years, and it is assumed to have a negative sign,
Z, represents the education level measured in years of formal education, and it
is assumed to have a negative sign, Z, represents the rice farming experience,
measured in years, and it is assumed to have a negative sign, Z, represents the
household size, which refers to the number of individuals who reside together
within a dwelling, and it is assumed to have either negative or positive sign,
Z, represents the number of parcels, and it is assumed to have either positive
or negative sign Z, represents the non-agricultural income measured in NGN
(Nigerian Naira), and it is assumed to have either positive or negative sign, Z,
represents the marital status, with “married” coded as 1 and “otherwise” as 0, and
it is assumed to have either positive or negative sign, Z, represents membership
in a Community Based Organization (CBO), with “yes” coded as 1 and “no” as
0, and it is assumed to have either a positive or negative sign, Z, represents the
cost of transportation measured in NGN, and is assumed to have a positive sign,
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Z . represents rental costs measured in NGN, and is assumed to have a positive
sign, Z,, represents the costs of water measured in NGN and is assumed to have
a positive sign.

Beta Regression Model

The model is specified as:

Y; = Fp + B1Xy; + B X+ +517X17; + BraXig; + oi

With, ¥i = T&;

[o = intercept, the value of TE;, when others variables are null; 5; = are the
parameters to be estimated; X;= age (years); X;= distance to home (in km); X3=
expernience (years), X = off-farm income (in NGN); Xs= household size; X =
mbherntance (1 =yes; 0 =no); X7= purchase (1 =yes; 0 =no); Xg=rent (1 =yes;
0 =no); Xo=1ndividual lease (1 = yes; 0 =no); X, = gift (1 =yes; 0=no); X;,=
government allocation (1 = yes; 0 =no); X;,= land admimstration service index
(LASTI), (g1ven by the farmers® perception of the quality of land administration);
X13=land value (soil quality: 5 = excellent; 4 = good; 3 = average; 2 = poor; 1
= very poor); Xy,= land use (Herfindahl mdex), (mtensity of land use: 1 =
mtensification of the use of farmland; 0 = otherwise); X;s= land development
(farmers® perception of the quality of physical infrastructures in the study area:
5 = excellent; 4 = good; 3 = average; 2 = poor; 1 = very poor); X;;= land
exchange practice (1 = yes; 0 = no); X;,= land fragmentation (Simpson’s
Index), (intensity of land fragmentation: 1 = lughest level of land fragmentation;
0 = otherwise); X g= hired labor force (in man-day); p; 1s an error term which
15 assumed to be independent and identically distnbuted.

Results and Discussion
Land Exchange Practice

The result of the descriptive analysis of land exchange was presented in Table 2. It
showed that farmers had information about the practice of land exchange (66.4%,
60.2%, 71.4%, and 66.2% for DKIS, VEGFRU, NIHORT/CoH, and Local authority,
respectively). In the same way, most of farmers affirmed that land was exchanged
in their area (50.5%, 42%, 60%, and 54.5% for DKIS, VEGFRU, NIHORT/
CoH, and Local authority, respectively). Farmers having information about land
exchange suggests their adaptability and willingness to explore different strategies
to optimize their land resources. This adaptability reflects their recognition of the
potential benefits of land exchange in addressing their specific needs and goals

36



WBJAERD, Vol. 6, No. 1 (1-108), January - June, 2024

(Gamal, 2022). From the gained results, 16.07% of respondents have exchanged
land in the study area, meaning that few farmers from the study area had certain
experience in land exchange process. This finding aligns with the results reported by
Alemu et al. (2019), who revealed a serious problem of comprehensive experience
of farmers in land exchange, since 68% of farmers interviewed did not have any
experience in land exchange practice due to concentration of their land holdings
and improving their efficiency.

The practice of land exchange is more important in lands administrated by Local
authorities (19.5%), and then in DKIS (17.8%), NIHORT (17.1%), while the
VEGFRU shown the lowest importance (9.9%). This means that Land exchange
provides opportunities for farmers to expand their operations by acquiring
additional land. This expansion allows for increased production capacity, the
introduction of new crops, and the ability to implement more diversified farming
systems (Len, 2017; Gamal, 2022). However, the practice of land exchange is
done informally among farmers, except for land administrated by local authorities,
whereby only 6.4% have practiced formal land exchange. Land exchange has been
a long-standing practice embedded in local customs and traditions. Informal land
exchange methods have been passed down through generations and are deeply
rooted in the social fabric of the community (Vincent, 2016).

The land exchange approaches practiced in the study area were land exchange for use
(or farming purpose), (13.2%) and exchange of property (2.87%). Land exchange
for use is more important in DKIS (16.7%), followed by NIHORT/CoH (14.2%),
Local authority (12.9%), and VEGFRU (8.9%). This result showed the importance
of land exchange for use in the study area, as presented by Ito et al. (2016) in the case
of Japanese agriculture during the agricultural stagnation period in the late 1980s.
Then was confirmed the improvement in farmland use efficiency by facilitating land
rights transfers from farm households that had ceased farming, or reduced their farm
operational size, holding this land temporarily, and subsequently selling or renting it
out to farm households that intended to enlarge their farm size. However, exchange
of propriety is more important in Local authority (6.6%), followed by NTHORT/CoH
(2.9%), DKIS (1.1%), and VEGFRU (1%). The derived results showed that farmers
in local lands were very few to exchange their propriety, meaning that farmers did not
want to lose the control over their land.
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Table 2. Land exchange (LE) approaches

Element DKIS | VEGFRU | NIHORT/CoH | LOCAL
(%) (%) (%) (%)

Farmers having information about land 66.4 60.2 714 662
exchange
Farmers aware of land exchange practice 505 1 60 545
in the study area
zfer;ners who exchanged land in the study 178 9.9 171 19.5
Land exchange approaches
Land exchange for use 16.7 8.9 14.2 12.9
Exchange of propriety 1.1 1,0 2.9 6.6
None 82.2 91.1 82.9 80.5
Formality
Formal 0 0 0 6.4
Informal 17.8 9.9 17.1 13.1
LE rights
Sell 0.9 0.6 0 16.4
Farm 17.8 9.9 17.1 194
Develop 17 7.7 2.1 9.4
Lease 11.2 1.7 3.2 10.4
Rent 16.8 3.9 1.2 19.5

Source: Field survey data, 2022 (under DKIP-TRIMING project, Gombe, Nigeria).

The major rights related to a land acquired through land exchange is the right of
farming (17.8%, 9.9%, 17.1%, and 19.4% for DKIS, VEGFRU, NIHORT/CoH and
Local authority, respectively).

Factors Influencing Farmers to Exchange Land

Table 3. presents the analysis of the factors influencing farmers to exchange the
land. According to the Nagelkerke R-squared model, 69.1% of the variations in the
probability of exchanging land could be explained by the independent variables in
the model. This statement indicates that the independent variables included in the
model can account for 69.1% of the variability observed in the likelihood of land
exchange. In other words, these variables provide a reasonable explanation for the
majority of the changes seen in the probability of farmers engaging in land exchange.
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Table 3. Factors influencing farmers to exchange land

Variables B SE Wald P-value
Indigene 0.28 0.749 0.001 0.97
Age 0.011 0.033 0.119 0.73
Education -0.154 0.176 0.767 0.381
Household size 0.008 0.045 0.031 0.861
Number of plots 0.346 0.116 8.95%** 0.003
Farm income 0.0001 0.0001 0.202 0.653
Non-farm income 0.0001 0.0001 0.842 0.359
Distance to market -0.043 0.067 0.421 0.517
Distance to home -0.046 0.119 0.147 0.701
Experience -0.019 0.038 0.232 0.63
Irrigation experience -0.007 0.036 0.042 0.837
Increase of farm size (1) 20.633 4,803.98 0.0001 0.997
Reduce plots distance (1) 2.329 1.38 2.82% 0.093
Practice of 3.803 1393 74575 0.006
mechanization (1)

E‘)’duce production cost 3396 1.537 4.882% 0.027
Improve efficiency (1) 4.7 1.249 14.154%** 0.000
Constant 4.576 1.386 10.906 0.001

Source: Field survey data, 2022 (under DKIP-TRIMING project, Gombe, Nigeria).

Note: Chi-Squared statistic=215.013; p-value =0.001; Nagelkerke R-Squared =0.691; -2log likelihood
=152.850; Statistical significance: ***, ** * = significance at 1%, 5%, and 10% respectively.

The findings indicate that the chance of exchanging land was significantly (p <0.01)
enhanced by the number of plots. This implies that farmers with many plots might
easily come to an agreement to exchange plots in order to maximize their methods of
production. Reduction of distance among plots, practice of mechanization, reduction
of production costs, and improvement of efficiency, defined as dummy variables
increased significantly at 10%, 5% and 1% level respectively, the probability to
exchange land in the study area. This implies that farmers were highly aware of the
benefits of land exchange. Derived result is more or less in conformity with Akkaya
Aslan et al. (2007), who found that farmers are in general motivated to apply the
process of land consolidation in order to increase their farm size, to reduce inter-
farmer conflicts, to practice mechanization and to implement irrigation system.

Percentage Distribution of Technical Efficiency

As the result of the maximum likelihood estimates of the Cobb-Douglas stochastic
production function, the distribution frequency of the predicted technical efficiency
is presented in Table 4. The average technical efficiency (TE) for DKIS, VEGFRU,
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NIHORT/CoH, and the Local authority were found to be 0.88, 0.94, 0.86, and 0.65,
respectively. This indicates that farmers in these zones are operating at a high level
of technical efficiency. However, there is still room for improvement in the technical
efficiency of rice farmers practicing irrigation farming in the study area. By utilizing
the available resources and adopting current technological advancements, as well as
receiving better extension services, the technical efficiency of these farmers could
potentially increase by 0.12, 0.06, 0.14, and 0.35, respectively.

Table 4. Percentage distribution of technical efficiency

TE DKIS VEGFRU NIHORT LOCAL

Freq (%) Freq (%) Freq (%) Freq (%)

<0.3 0 0 1 0.6 0 0 5 6.5

[0.3-0.5] 1 0.9 1 0.5 0 0 12 15.6

[0.5-0.7] 9 8.5 3 1.1 3 8.6 31 40.6

[0.7-0.9] 31 29.3 28 15.4 22 62.8 18 23.4

>0.9 66 61.3 148 82.4 10 28.6 11 144

Total 107 100 181 100 35 100 77 100

Max 0.99 0.99 0.99 0.99

Min 0.34 0.29 0.68 0.21

Mean TE 0.88 0.94 0.86 0.65

Source: Field survey data, 2022 (under DKIP-TRIMING project, Gombe, Nigeria).
Effect of Land Exchange on Technical Efficiency of Rice Farmers

With a p-value of 0.0001, the likelihood ratio chi-squares of 56.77 indicated the
fitness of the model at the 1% (p < 0.01) significant level (Table 5.). Comparing with
a model without any predictors, this model fits substantially better. This, however,
was insufficient to assess the fitness of the model. When the model is properly
specified, the estimators in beta regression are consistent and efficient, according to
Smithson and Verkuilen (2006). By the way, the model with the lowest Bayesian
information criterion (BIC) values is better than the models with higher BIC values.
Four links models (logit, cloglog, probit, and loglog) were estimated until the model
with the lowest BIC value was obtained. And then, the coefficients on the predictors
and marginal effects (dx/dy) were recorded and interpreted.

The findings indicate that among the eighteen variables examined, four variables
were identified as having a statistically significant impact on the technical efficiency
of rice farmers in the study area. These variables are household size, rental costs,
land development, and hired labor. At a significance level of 5% (p < 0.05), it was
determined that household size had a significant influence on technical efficiency.
When all other factors were held constant, it was observed that a one-person increase
in family size led to an immediate 0.26% increase in the value of the technical
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efficiency. These findings align with previous research conducted by Umeh and
Atarboh (2007), as well as Adeshina et al. (2020), which also demonstrated the
positive impact of household size on technical efficiency.

Table 5. Effects of land exchange on technical efficiency

Variables coefficients z-stats dx/dy
Age 0.006 1.06 0.0008
Distance to home -0.021 -1.50 -0.0025
Experience -0.01 0.007 -0.0013
Off farm income -1.49¢-07 -1.13 -1.76e-08
Household size 0.022%** 2.10 0.0026
Inheritance 0.078 0.29 0.009
Purchase 0.21 0.62 0.024
Rent 0.48* 1.87 0.057
Lease 0.35 0.84 0.041
Gift 1.26 0.84 0.148
Government allocation -0.38 -1.52 -0.045
LASI 0.37 0.78 0.043
Land value -0.014 -0.08 -0.002
Land use 0.033 0.11 0.004
Land development -0.56%** -2.61 -0.066
LEP 0.014 0.10 0.002
LFI -0.07 -1.19 -0.008
Hired labor 0.15%* 2.04 0.018
Constant -2.68 -0.94 -
LR Chi2(18) 56.77 - -
Prob > chi2 0.0001 - -
Log likelihood 480.04 - -
BIC -840.30 - -

Source: Field survey data, 2022 (under DKIP-TRIMING project, Gombe, Nigeria).

Note: *** ** and* significant at 1, 5 and 10% respectively. Bayesian information criterion (BIC).

At the 10% level of probability (p < 0.1), the results indicated that the ren