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vestigated the mechanisms of access and management of agricultural machinery in Benin.
The study was conducted in 13 villages across the seven Agricultural Development Poles
Editor: DR B Gyampoh (PDA). It used a mixed-method approach involving semi-structured interviews and focus
group discussions. Respondents were selected using a multi-stage sampling technique. A

Key ‘.NOMS" . sample size of 129 farmers and 66 food processors were interviewed in the entire study
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Access area. Moreover, 26 focus group discussions were conducted; two discussions with men and
Collective action women in each village. Content analysis method was adopted to analyse the data obtained
Management from the focus group discussions while the Statistical Package for Social Sciences (SPSS)
Benin version 23 was used to analyse the primary data collected through semi-structured in-

terviews espousing descriptive statistics, Kendall W test, and Chi-square test. The findings
indicate that the access strategies to agricultural machinery were based on social inte-
gration, farm management, and social loyalty whereas the enabling perceived factors for
accessing agricultural machinery includes the donation of agricultural machinery to farm-
ers’ organisations, the subsidisation of agricultural machinery, and the promotional offer
of equipment. However, the respondents preferred the provision of services by farmers’
organisations and individual ownership as the main management mechanisms. Therefore,
the study recommends the government motivate farmers through the provision of incen-
tives, subsidies in hiring agricultural machinery, promote service centres to facilitate access
to repair and maintenance of machine parts, and support extension programs to educate
farmers on the benefit of using agricultural machinery in their farming activities.
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Introduction

Over the last 50 years, global food demand has tripled to a point where human consumption is 30 times greater than
nature’s regenerative capacity [1]. The increment may be due to population growth in the world. The world population has
grown from 2.53 billion to 7.79 billion from 1950 to 2020 and recent forecasts have indicated a rise up to 9.6 billion by
2050 [2]. Hence, global food production is expected to increase up to 98% to meet the world’s population food demand
by 2050 [3]. In sub-Saharan Africa, the situation will be more alarming, with much higher food demand. This region is
much threatened concerning food security because it has the highest population growth rate in the world. Moreover, the
demand for cereals, which constitute the primary staple food of people in this region is expected to increase while current
consumption levels are mostly dependent on imports [4,5].

Despite the economic importance of agriculture to many sub-Saharan African countries, its productivity has remained
stagnant over the past sixty years [6].. This could be due to unavailability and/or low access to agricultural machinery by
small-scale farmers in this region. However, there is great potential for agricultural development in the region if there is
a total transformation from subsistence farming to mechanised farming, improving the productivity of existing farmland
through fertilisation, irrigation, adopting new methods, and technologies [7]. Because of this, many stakeholders have called
for the introduction of appropriate agricultural machinery to improve land productivity and encourage sustainable agricul-
tural intensification [8,9]. Indeed, such agricultural machinery can benefit small-scale farmers by enabling them to reduce
production costs and drudgery while replacing manual ploughing and traditional tools with efficient agricultural machinery
[9,10]. Such agricultural machinery can also facilitate the conservation of agricultural resources [11]. It is, therefore, nec-
essary to understand the characteristics of the different actors using agricultural machinery, particularly farmers and food
processors in developing countries. In contrast to the predominant pattern of large-scale machine ownership and use in
developed countries, in developing countries in general and Benin in particular, very few farmers and processing units own
agricultural machinery. Some owners of agricultural machinery provide services to other farmers on a fee-for-service basis
that allows greater access to agricultural machinery to the most vulnerable smallholder farmers [12,13]. Due to the high
initial cost of purchasing some agricultural machines, most smallholder farmers prefer customised hiring arrangements [14].
While much research in developing countries including South Asian countries, has addressed issues on access to mechani-
sation, very little research in sub-Saharan Africa has addressed issues of access to agricultural machinery for farmers and
processors [15-17].

Benin, a coastal country in West Africa is no exception to the rule and deserves to be studied for several reasons. Agri-
culture in Benin plays a strategic role in social and economic development and contributes an average of 47% gross domestic
product (GDP), 75-90% of export earnings, 15% of government revenues and employs more than 70% of the working popula-
tion [18,20]. Thus, agriculture is the best asset for stimulating economic growth in rural areas and improving food security.
However, despite its importance, the sector is still characterised by the predominance of traditional small and medium-sized
farms, which alone produce 95% of national agricultural production [19], with low productivity [21]. This low productivity
is attributed to the fact that many smallholder farmers have limited access to inputs and new technologies introduced,
such as agricultural machinery [21,22]. As a result, the agricultural sector in Benin cannot yet meet the food demand of the
population.

Over the last two decades, the country has initiated the development and dissemination of agricultural machinery
for production and processing through development programs (e.g. PADSA: Agricultural Sector Development Support Pro-
gramme). More recently, with the former Programme for the Promotion of Farm mechanisation (PPMA), now Agricultural
Development and Mechanisation Agency (ADMA), the country has invested billions of CFA francs in promoting agricultural
mechanisation through the development and importation of agricultural machinery such as tractors, power tillers, and their
accessories, as well as the establishment of processing units [23]. This new policy is expected to reduce the labour force and
the time required to establish crops, increase the area of land when available, and improve overall productivity per family
asset.

Although policies to promote the development of farm mechanisation have been implemented, the results of several
years of action are still mitigated [22,24]. The sector is less competitive because many farmers prefer the use of rudimentary
tools to the detriment of those introduced, with the consequences of making work very arduous, wasting time and energy,
devaluating the crops produced [19]. Moreover, it was found that agricultural machinery is parked in public services and
are left in deteriorated conditions due to their low level of use. This implies that new technologies related to agricultural
machinery are still not adapted to the social and cultural realities of the environment. On the other hand, strategies for
accessing and managing these technologies are not always appropriate and are subject to social inequalities [24].

It is, therefore, necessary to examine strategies for accessing agricultural machinery by farmers and food processors in
rural communities to provide better agricultural services. Understanding strategies developed by farmers will help to im-
prove access to agricultural machinery and increase its adoption rates by farmers and food processors. Furthermore, the
factors that enable access to agricultural machinery in rural communities need to be examined as well as the preferences
of farmers and processors for agricultural machinery and management methods. This will help development planners and
policy-makers, including legislators who allocate public funds, as well as national and international banks to target invest-
ments in agriculture more appropriately. This paper falls within this framework and aims specifically to (i) identify the
access strategies of farmers and processors to agricultural machinery, (ii) examine the factors that promote access to agri-
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cultural machinery, and (iii) examine the preferences of farmers and processors for the management methods of agricultural
machinery.

Theoretical framework

The theory of access [25] and the theory of collective action [26] were applied to understand the mechanisms of access
and management strategies of agricultural machinery by farmers and food processors.

At the end of the 1990s, epistemic communities, international organisations, interest groups, multinationals, and States
began to use terms such as “universal access”, “access to essential goods and services”, “access to knowledge”. As a result,
development actors are now linking the idea of access to essential goods and services. In theory, access means “the ability
to benefit from something” [25]. For instance, access to agricultural machinery is defined as the ability of the farmer or
the processor, to benefit from agricultural equipment and materials. On the other hand, agricultural mechanisation includes
the production, distribution, and use of a variety of tools, machinery, and equipment for farmland management, planting,
harvesting, and primary processing [27,29]. It includes human, animal, and mechanical energy. It extends to mechanisation-
related services such as financing, manufacturing, distribution, repair, and maintenance of agricultural equipment, as well
as training, advice, and research [30]. It also includes economic and institutional policies with direct or indirect effects on
agricultural machinery. Through mechanisation, farmers save labour and improve the quality of work [8]. In general, they
increase their cultivated area, increase yields in some cases, and reduce post-harvest losses, resulting in an overall increase
in productivity [31].

If agricultural mechanisation involves the use of agricultural machinery, access to machinery consists of a variety of
mechanisms. Accordingly, Ribot and Peluso [25] identified two types of key mechanisms of access. The first is rights-based,
and the second is based on structures and relationships. Overall, structural and relational mechanisms include technology,
capital, markets, labour, knowledge, authorities, identities, and social relations. For example, factors including political, eco-
nomic, social, and cultural can either limit or enable an individual to benefit from agricultural equipment and machinery
[31,32]. Besides, Peluso and Ribot [33] consider access mechanisms as “power relations” which emerge from social relations.
These relationships can influence an individual or groups’ access to resources and are manifested through cooperation, com-
petition, conflict, and negotiation. On the other hand, rights-based mechanisms include custom or convention [25]. Milgroom
et al [34]. also added customary institutions as a separate rights-based mechanism to differentiate informal rights. All these
mechanisms are interdependent and can operate sequentially, simultaneously, or in opposition to each other [25,33]. The
existence of informal access rules and norms can determine who can access agricultural machinery as well as the processes
by which the machinery is accessed [26]. Moreover, the mechanisms of access to agricultural machinery by farmers and
processors may vary according to the type of equipment [27,28], the user, the rainy season, or the circumstances [35]. One
of the advantages of informal rules and standards is that they adjust to changing economic, environmental, social, and po-
litical conditions, including formal policies and laws [36,37]. Therefore, access to agricultural machinery might be a dynamic
and continuously renegotiated process [33,35]. Also, it can be specific to each case because each rural community has its
realities. However, it is possible to identify models that apply beyond a particular case, especially if specific dynamics are
considered.

To analyse how collective action influences access to agricultural machinery, the theory of collective action has been
considered [26]. This theory posits that at the basis of a group, there is an interest, and until this interest is materialised
through action, the group does not exist. In theory, collective action is the coordinated behavior of groups of individuals
towards a common interest [38]. In these groups, collective interest takes precedence over individual interests. According
to Wynne-Jones [39], the experience of cooperation influences the way actors prioritise individual and collective objectives.
These groups to which these individuals belong to can therefore be a solution to their economic, social, and cultural equi-
librium [40].

Again, the formation of such groups is linked to social capital [41,42]. Social capital describes the structure of the rela-
tionships between the actors who promote productive activities [43,44]. Social capital facilitates collective action by giving
people the confidence to invest in collaborative activities with the expectation that others will do so as well. Key aspects
of social capital formation include (i) relationships of trust; (ii) reciprocity and exchange; (iii) standard rules, norms, and
sanctions; and (iv) connectivity, networks, and groups [45]. The basis of relationships between actors about collective action
is established through social learning. Social learning involves the transition from multiple cognition to collective cognition,
meaning that individuals collectively move from separate cognitive agents with various perspectives to a group with shared
attributes such as values and collective action [37].

Furthermore, the interaction that takes place during collective action also affects the social learning process and changes
the nature of social capital over time. Collective action is more likely to emerge when a farmer’s ability to access agricul-
tural machinery individually is limited. On the other hand, the willingness of individuals to take collective action depends on
their level of interconnection, motivation, and capacity [40]. Therefore, it is argued that collective action is a social balance
element in accessing agricultural machinery. Moreover, the logic of collective action explains why groups with a common
interest may do nothing to initiate joint action. In contrast, others may develop strategies in the direction of the common
interest. For Olson Mancur, the participation of an individual in a collective action implies some contributions (time, labour,
or even money) [46]. Thus, a condition of access to agricultural machinery for the members of the farmers’ organisation
would be, for instance, their participation in the organisation’s initiatives, allowing each member to access agricultural ma-



L.C. Hinnou, EA.R. Obossou and N.R.A. Adjovi Scientific African 15 (2022) e01121

Table 1
Sampling of the respondents.

Sample
PDA Municipalities  Villages/sites
Farmers Processors
PDA 1: Vallée du Niger Karimama Birni-Lafia 10 5
PDA 2: Alibori Sud-Borgou Nord-2KP Péhunco Soadou 10 5
Gogounou Badou 10 5
PDA 3: Atacora Ouest Boukombe Kouya 10 5
PDA 4: Borgou Sud-Donga-Collines Dassa-Zoumé Miniffi 10 5
Quaké Awanla-Kpéloudé 10 5
Quéssé Gbanlin 10 5
Banté Akatakou 10 5
PDA 5: Zou et Couffo Aplahoué Eglimey 9 6
Djakotomey Zouzouvou 9 6
PDA 6: Plateau Kétou Adakplamé 10 5
Sakété Saharo-Nagot 10 5
PDA 7: Ouémé-Atlantique-Mono Tori-Bossito Hayakpa 11 4
Total 129 66

chinery. However, there might be inequalities in access between members. On the other hand, a farmer only participates
in a collective action if he or she derives a personal benefit from such participation that is greater than the benefit to the
group, which would be greater than the individual cost. Moreover, in small groups, where people are exposed to the bene-
fits of collective action, farm machinery is used effectively by their organisations. However, this may depend on the type of
technology and the revenues it generates. The smaller the group, the better the management, and the more revenue each
group member is likely to earn as income.

Materials and methods
Study area

The study was conducted in Benin. Benin is located in West Africa in the tropical zone between the equator and the
Tropic of Cancer (between the parallels 6°30’ and 12°30’ North Latitude and the meridians 1° and 30°40’ East Longitude),
bordering Nigeria to the east and Niger to the north, Togo to the west and Burkina Faso to the northwest, with a total area
of 114,763 km> The country has 77 municipalities and 07 Agricultural Development Poles (PDA) administered by Territo-
rial Agencies of Agricultural Development (ATDA). The Agricultural Development Pole is the framework for the operational
implementation of agricultural development policies, programmes, and projects. It represents a development territory orga-
nized on a limited number of priority sectors, driving the economic development of a group of municipalities. The country’s
main crops are maize, cassava, cotton, palm, groundnuts and beans (See Fig. 1).

Sampling

Respondents were selected using a multi-stage sampling technique. In the first stage, a reasoned sampling was per-
formed. Out of the twenty-three (23) Research-Development sites of the National Agricultural Research System (NARS)
that constitute homogeneous units representative of the seven Agricultural Development Poles, thirteen (13) Research-
Development sites (villages) were selected. Two main selection criteria were used: (i) the representation of all agro-
ecological zones in relation to the Agricultural Development Poles and (ii) the existence of agricultural mechanisation
constraints identified from the diagnosis carried out on all Research-Development sites [47]. These sites are considered
representative of Benin’s Agricultural Development Poles and were chosen based on agricultural mechanisation constraints
identified from the diagnosis carried out on these sites by the National Institute of Agricultural Research of Benin. At the
second stage, on average, fifteen (15) actors including at least 60% of farmers, were randomly selected from a list of farmers
and processors provided by the agricultural extension officer in each village. In total, 129 farmers and 66 processors were
interviewed in the entire study area, with a breakdown by development pole and municipality as shown in Table 1.

Data collection

This study used a mixed-method approach and relied on a combination of quantitative and qualitative data collection
methods. Indeed, the integration of quantitative and qualitative data in the form of a mixed-method study has great poten-
tial to enhance rigour and enrich the analysis and results [48].

Firstly, data were collected through a semi-structured interviews schedule based on semi-structured interview guides.
In addition to socio-economic information, questions were asked such as: What are the strategies for accessing agricultural



L.C. Hinnou, EA.R. Obossou and N.R.A. Adjovi Scientific African 15 (2022) e01121

o 200000 290000 380000 470000 560000 =
= 1 1 1 1 1 =
S 4 =
o o
g e N 5
/’ \\ NIGER w ”(‘5' .
Fd \« S
/ kY
' 3
= Birni-Lafia =
S PDA1 =
2] re
2 BURKINA 2
\ / FASO
\\ S/
AN /
N
S ~
o
\\__ _’_/“_/
= — =
2 2
8 LS
o - =]
o™ PDA3 PDA2 Badou o~
S -
s Sosdou
o (=3
2 2
2 2
=g L2
2 2

a
Awsanls-Kpéloude

o o
1=} =]
g Legend -8
= =
= PDA4 =
- Selected sites (villages)
PDAs (Agricultural Development Poles)
< o N

PDA1 : Vallée du Niger A ek 1

PDA2 : Alibori Sud - Borgou Nord - 2KP *Axatakou G
g PDA3 : Atacora Ouest E g
= ) R =]
2 PDA4 : Borgou Sud - Donga - Collines 1 2

PDAS : Zou - Couffo A

PDAG : Plateau e

PDA7 : Quémé - Atlantique - Mono

T = .
- o Adsk plamé -
1=} =
= G PDAG =
1= (o] PDAS =]
“eglimey
A
Zouzouvou
a
Saharo-Nagot
PDA7 .
- Source: The authors (2019) Hayakpa o
£ | Coordinate System: WGS 1984 UTM Zone 31 N =
S 1<)
= =
ATLANTIC
OCEAN 0 25 80 100
[ — —
T T T T T
200000 290000 330000 470000 560000

Fig. 1. Map of the study area.

machinery? This general question was structured in terms of the three levels of social integration, farm management and
social loyalty. At each level, the existing strategies were identified and prioritized. For example, for social integration, the
respondents were asked the following questions: Do you adopt family proximity (recourse to parents), collective solidarity
(recourse to peers), membership in a group, mediation by a third party to access agricultural machinery? Similarly, social
loyalty was assessed through questions such as: Do you resort to pre-financing of the service provision? Do you overbid on
service costs or do you use several service providers simultaneously? Do you socially support the service provider or the
equipment owner? Respondents were also asked to provide information on factors that can promote access to agricultural
machinery as well as their preferences for agricultural machinery management.

Secondly, based on issues that emanated from semi-structured interviews, clarity, and depth of understanding were
sought through FGDs. Indeed, an FGD is a qualitative data collection that systematically obtains information about partici-
pants through facilitated discussion. It thus allows for a majority decision on the experiences, beliefs, and values of partici-
pants that underlie certain phenomena. FGDs were based on a comprehensive interview guide. The Focus Group Discussions
took place at the village level with farmers (farmers, processors) of all categories including resource persons, traditional
and customary leaders, and village chiefs. In each village, two FGDs were conducted with men and women as the issue of
mechanisation is approached differently depending on the links within the production chain. Besides, technology adoption
is often determined by culturally defined roles and divisions of labour between men and women in Benin’s agricultural
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Table 2
Socio-economic characteristics of respondents.

Farmers Chi? Processor Chi?
Characteristics
Non-user (%)  Users (%)  Total (%) Non-user (%)  User (%)  Total (%)

Existence of No never 65.10 24.40 38.00 43.79* 60 14.30 21.20 10.76"
mechanisation Does not work 23.30 3.50 10.10 0 5.40 4.50

anymore

Works well 11.60 72.10 51.90 40 80.40 74.20
Sex Female 14 12.80 13.20 0.03 80 96.40 93.90 4,02+

Male 86 87.20 86.80 20 3.60 6.10
Education 46.50 4420 45.00 0.06 10.00 16.10 15.20 0.24
Literacy 25.60 45.30 38.80 472 10 10.70 10.60 0.00
Contact farmer/processor trained 32.60 46.50 41.90 2.29 30 53.60 50.00 1.87
mechanisation
Access to credit 18.60 33.70 28.70 3.20" 60 32.10 36.40 2.84"
Membership in a Never 67.40 40.70 49.60 8.37* 60 35.70 39.40 2.10
farmer/processor Passive 9.30 20.90 17.10 20% 30.40 28.80
organisation Active 23.30 38.40 33.30 20 33.90 31.80
Contact with Agricultural 34.90 41.90 39.50 0.58 10 21.40 19.70 0.70
structures advisory services

Project / Program 32.60 17.40 22.50 3.76 20 26.80 25.80 0.20

Research 51.20 45.30 47.30 0.39 90 25.00 34.80 15.79"

NGO 7.00 15.10 12.40 1.75 40 7.10 12.10 8.67

MFIs 11.60 11.60 11.60 0.00 20 19.60 19.70 0.00

CUMA 2.30 1.20 1.60 0.25 0 0 0

FOs 2.30 17.40 12.40 6.03* 0 10.70 9.10 1.18

=+ Significant at 1% level.
* significant at 5% level.
* significant at 10% level.

sector. In total, twenty-six (26) FGDs were conducted. During FGDs, participants discussed issues surrounding the different
mechanised operations, the typology of farmers by the level of prosperity, the interventions of projects and programmes re-
lated to mechanisation, individual and collective strategies for access to agricultural machinery, the management of existing
equipment as well as constraints related to agricultural mechanisation.

Data analysis

The analytical approach for the qualitative interviews (FGDs) involved content analysis. The content analysis method
was used to provide an accurate report of the respondent’s discourse in the most objective possible way. It involves three
consecutive stages: pre-analysis; exploitation of the material, and processing of the results, inference, and interpretation.
Through content analysis, we extracted key themes from the participants’ discourse. These themes were further evaluated
and matched with data collected during the semi-structured interviews. The data collected from both sources were com-
pared to create a more in-depth picture of the mechanisms of access and management of agricultural machinery. All FGDs
were audio-recorded, translated into French, and transcribed. Moreover, direct statements illustrating various thematic areas
were quoted in the main text. Care was taken not to reveal the identity of participants due to confidentiality.

Furthermore, the primary data collected through semi-structured interviews were analysed using the Statistical Package
for Social Sciences (SPSS) version 23. Data analysis includes descriptive statistics (relative frequencies and means) and non-
parametric tests (Kendall W test, and Chi-square test). Chi-square tests were performed to compare variables between users
and non-users of agricultural machinery. The chi-square test was preferred to the t-test for proportions because the data are
expressed as percentages, and the usual statistical procedure recommended would be a chi-square test. The chi-square test
is a widely employed method for measuring whether a significant association or similarity exists between two categorical
or nominal variables. Kendall’s concordance coefficient (W) was used to rank the main strategies for accessing agricultural
machinery, factors that enable access to agricultural machinery, and the preferred management methods of agricultural ma-
chinery by farmers and processors. The rankings are from one being the most important variable to the maximum number
of variables being the least important. Therefore, a lower mean rank indicates that the variable is more important.

Results
Socio-economic characteristics of the respondents

The socio-economic characteristics of farmers and food processors according to their status of usage (User/Non-user) of
agricultural machinery, are presented in Table 2. The existence of agricultural machinery in the area of study is perceived
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Table 3

Access strategies based on social integration.
Social Farmer Processor
integration

Average rank  Rank  Average rank  Rank

Collective solidarity/peer use 2,11 1 1,89 1
Membership of the group 2,65 2 2,45 2
Third-party mediation/relationship approach 3,3 3 2,83 3
Family proximity/reliance on parents 3,66 4 4,2 4
Professional mediation 4,3 5 4,35 5
Denominational mediation 4,98 6 527 6
Kendall W 0,318 0,484

= Significant at 1% level.

differently among farmers and processors. More than 75% of the users acknowledged the existence of well-functioning agri-
cultural machinery in their village. The users of agricultural machinery are mainly men in production (87.2%) and women in
processing (96.4%), with low levels of education and literacy. Few respondents reported having attended at least one train-
ing session on agricultural mechanisation. This result implies that the majority of respondents lack access to knowledge
and skills on agricultural mechanisation, which could be a major constraint to the success of mechanisation programmes.
However, about 42% of farmers and 50% of processors reported that they have come in contact with a farmer/processor who
had received training in agricultural mechanisation. Only 29% of farmers and 36% of processors had access to farm credit
in the last five years, with a significant difference between users and non-users. This implies that access to agricultural
credit remains a constraint for agricultural production in the study area. Moreover, an average of one-third of respondents
declared belonging to a farmer’s organisation, and the majority made use of agricultural machinery. However, few farmers
and processors were linked to development structures (projects/programs, NGOs, agricultural advisory services), cooperatives
(Farmers’ Organisations and Cooperative for the Use of Agricultural Machinery (CUMA)), financial institutions, and research.

Access strategies to agricultural machinery

From social integration to access to agricultural machinery

The issue of social integration of individuals is increasingly recurrent in the social sciences and involves both the desire
to live together and solidarity. Several factors foster social change as well as the transition from social integration to access
to agricultural machinery among farmers and processors. The Kendall concordance test conducted to assess the importance
of the strategies developed by farmers to access agricultural machinery revealed highly significant results at the 1% level.
This implies that there is a concordance in the prioritisation of the access strategies developed by respondents (Table 3).

Overall, it appears that collective solidarity, membership of a group of farmers/processors, and mediation by a third party
are the main strategies to access agricultural machinery. The use of these strategies denotes the integration of farmers and
processors into a social system. By integrating into the social system, farmers and processors share common values and
norms which allow them to develop absolute solidarity. Such solidarity corresponds to the set of social ties that bind indi-
viduals or groups together. On the other hand, these social ties are established through the various interactions that attach to
individuals or groups. For instance, the results also showed that family or parental proximity represents a strategy developed
by farmers to access agricultural machinery. This proximity indicates the existence of social ties between farmers/processors
and their parents. Thus, farmers and processors can benefit from access to agricultural machinery-related services through
the social system. These services often include facilitating access to mechanisation, provision of services but also equipment
loans. Moreover, professional or religious mediation is also a strategy developed by respondents to access agricultural ma-
chinery. In fact, in cases where there are inter-individual disagreements involving the owners and non-owners of agricultural
machinery, particularly women and young people who are the most vulnerable segments of society, the use of professional
mediation (farmers’ delegate, peer), or religious (dignitaries, traditional chief) appears to be an access strategy to agricul-
tural machinery. Indeed, sometimes, both parties may be blocked for emotional (anger, ideology, high or low-risk tolerance),
financial (need for money, ability to tolerate defence costs or exposure of the verdict), or other reasons. Thus, the use of
mediation helps farmers and processors overcome these barriers to access agricultural machinery.

From farm management to access to agricultural machinery

Access strategies to agricultural machinery by farmers and processors are also linked to the management of the farm
or processing unit (Table 4). The significance of Kendall’s concordance tests at 1% level implies that there is a concordance
in the prioritisation of access strategies based on the farm management by the respondents. Overall, the strategies devel-
oped by farmers and processors include regular savings with the financial institution or service provider, the choice of land
favourable to the use of agricultural machinery, the reduction or increase of cultivated land area, the spatial redefinition
of crops, the choice of crops, crop diversification, and the processing of agricultural products. These strategies integrate
various elements of the management process of the farm/processing unit. Therefore, agricultural mechanisation can help a
farmer/processor to achieve his production goals. Moreover, it appears that reducing or increasing cultivated areas, saving
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Table 4
Access strategies based on the farm/processing unit management.

Farmers Processors

Farm/ Business management
Average rank  Rank  Average rank  Rank

Regular savings/MFI deposits or at the service provider level 3,06 2 2,44 1
Choice of a site (lowland, plateau, etc.) 3,96 3 3,39
Reduction/increase in packaging/quantity 2,47 1 2,61 2
Redefinition of the spatial distribution of crops 4,58 5
Choice of speculations 4,68 6 3,05 3
Agricultural diversification (livestock integration) 4,74 7 3,51 5
Processing of agricultural products 4,5 4
Kendall W 0,173~ 0,089
** Significant 1% level.
Table 5
Access strategies based on social loyalty.
Social Farmers Processors
loyalty
Average rank  Rank  Average rank  Rank
Pre-financing of the service provision 3,34 2 3,05 2
Overbidding of service costs 4,87 6 4,22 4
Simultaneous use of several service providers 4 4 3,5 3
Respect for the rules of the game 2,28 1 2,65 1
Full support/motivation of service providers 3,84 3 4,47 5
Donation/offer of harvest products to service providers 4,6 5 5,03 6
Social assistance to providers/owners 5,08 7 5,08 7
Kendall W 0,203 0,195"

=+ Significant at 1% level.

money regularly with a Microfinance Institution/service provider, and choosing land suitable for mechanisation operations
are the strategies developed by farmers. On the other hand, most of the processors opt for savings. They also often increase
the quantity of product to be processed and choose the crop to process accordingly.

From social loyalty to access to agricultural machinery

Kendall’s concordance test reveals that there is coherence in the prioritisation of access strategies based on social loyalty,
and it is significant at 1% level (Table 5). Overall, it appeared that compliance with the rules of the game, pre-financing of
the provision of services, higher service costs, social assistance to service providers or machinery owners, full support or
motivation of the service provider, and the donation of harvest products to service providers are strategies developed by
farmers and processors to access agricultural machinery. Regardless of the actor, compliance with the contractual clauses
between the applicant and the supplier/service provider, and pre-financing of the service are the major strategies.

However, the rules or clauses of the agreements may not always be respected by parties. In some cases, the proximity of
the relationships drives some actors to deviate from the rule and the pre-established consent clause. By pre-financing the
service, the farmer or the processor guarantees access to agricultural machinery. This pre-financing consists of the farmer
or processor depositing cash in advance with the service provider, which in turn guarantees him access to the machinery
whenever needed. Furthermore, the strategy of overbidding the costs of service provision to access agricultural machinery
falls within the rationale of competition. This competition reflects a market situation in which several farmers or processors
are competing to access agricultural machinery services. As a result, this strategy allows not only farmers and processors to
have access to agricultural machinery but also to benefit from timely access to quality services. To explain this practice, a
farmer stated:

The service provider has no competitors; he is the only one offering this service to the entire community even at the peak
of the season especially during the cropping period. As a result, one is forced to pay extra money than everyone to get the
service at the needed time. This obliges the service provider to give priority to the service you ask for [MFGD5GOG].

Enabling factors for access to agricultural machinery

The analysis of the factors that can enable access to agricultural machinery by the farmers and processors (Table 6) indi-
cate that more than half of the farmers believe that subsidising agricultural machinery and donating machinery to farmers’
organisations are very important to obtain access to agricultural machinery. By donating to the farmers’ organisations, the
agricultural machinery becomes the property of the whole organisation binding farmers together within the organisation.
At the same time, about 50% of farmers and processors believe that setting a minimum price for the provision and payment
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Table 6
Enabling factors for access to agricultural machinery.

Favourable factors Farmers Processors
Not Important Very average  Rank Not Important Very average Rank
important (%) important  rank important (%) important  rank
(%) (%) (%) (%)
Promotional offer for ~ 8.50 48.80 42.60 3.58 3 13.60 33.30 53.00 3.26 3
equipment
Subsidy agricultural 0.80 36.40 62.80 243 2 1.50 37.90 60.60 2.36 1
machinery
Donation of machinery 10.10 31.00 58.90 2.7 1 6.10 28.80 65.20 2.89 2
to FOs
Fixing the minimum 27.10 51.20 21.70 4.88 6 21.20 50.00 28.80 4.52 4
service costs
Local centre for farm 20.90 45.00 34.10 4.54 4 28.80 40.90 30.30 4.59 5
mechanisation
centre
Community shops / 11.60 41.10 47.30 4.82 5 13.60 43.90 42.40 5.23 7
spare parts
Services delivery in 18.60 62.80 18.60 5.05 7 33.30 45.50 21.20 5.15 6
the form of a fee
Kendall W~ 0.256** 0.288**

= Significant at 1% level.
** significant at 5% level.
* significant at 10% level.

Table 7
Preferences of agricultural equipment management methods.
Farmers Processors
Preferences
Average rank  Rank  Average rank  Rank

Individual ownership 3,41 3 3,08 2
Service provision by a farmer 3,68 4 3,77 4
Private company service provision 4,39 6 4,02 5
Provision of services by POs 2,87 2 3,33 3
Collective ownership/group ownership 2,65 1 2,45 1
Provision of services by public service 4 5 4,36 6
Kendall W+ 0,127+ 0,137+

*+ Significant at 1% level.
** significant at 5% level.
* significant at 10% level.

of services in the form of fees is also essential for access to agricultural machinery. Indeed, both farmers and processors
reported that such strategies would enable the most vulnerable farmers, including women and youth, and processors of
communities to access agricultural machinery. A farmer said:

If these strategies can now be implemented, it will reduce corruption and nepotism. Also, if I have to wait for money before
demanding services, the time for production will pass, and I will not be able to farm, so I prefer to use the machine and
pay back with a crop product in case I do not have any money. [MFGD26APL].

As for the processors, most preferred the establishment of a local agricultural mechanisation centre to address the con-
straints related to the unavailability and inaccessibility of agricultural equipment. Otherwise, the absence of spare parts will
lead to the rejection of agricultural equipment.

Moreover, the prioritisation of factors favourable to access to agricultural machinery shows that the donation of equip-
ment to farmers’ organisations, the subsidy of agricultural equipment, and the promotional offer of equipment are the main
ones (Table 6).

Preferences for agricultural machinery management methods

Kendall’s concordance test revealed that there was a coherence in the prioritisation of farmers’ and processors’ prefer-
ences for agricultural management methods. The result was significant at the 1% level and therefore indicates agreement in
the rankings made by the respondents (Table 7). Overall, the three main management methods preferred by both farmers
and processors were: collective ownership, service provision by farmers or their organisation, and individual ownership. In-
deed, the notion of the «collective» refers to the constituted social network involving interactions between individuals who
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know each other, who share common principles of social life and therefore associate to appropriate the equipment. Ac-
cording to individuals, this management method would contribute to reducing conflicts and promote the use of equipment
through collective action. A farmer explained this:

If we get together, I think we can quickly have machines in this village; but if everyone says that he alone will find
his money to buy, we will always be there without finding anything. Together, we will contribute and quickly find the
funds to buy. Agricultural machinery is a tool that strengthens the links within our cooperative. Because each of us has an
interest in the machine and each of us must contribute and, help with the maintenance of the equipment. If there was a
disagreement, the machines could not continue to work until today. Initially, in our cooperative, we only meet for training
and membership fees, but since we acquired machines, our meetings are now more frequent, and we help each other. If the
machine is working today at X, next week it will be at Y. [FFGD18TOB].

On the other hand, some agricultural machinery (tractors, animal traction, shredders/mills, etc.) require massive invest-
ment, and the respondents suggested the provision of services by farmers’ organisations or private companies (among pro-
cessors) and group ownership (among farmers). Some respondents mentioned the provision of services by a public structure.
They believe that this method will ensure sound management of the agricultural machinery and avoid the marginalisation
of specific social categories. For instance, a farmer declared:

If the government itself deals with service delivery, people will be afraid of authority. On the contrary, if the machine is en-
trusted to a private service, there will be too much pride, and we will not benefit from it. The private service will first satisfy
his relatives. Nevertheless, if the government is in charge, everyone can use it if the conditions are met. [MFGD130UE].

In addition, individual ownership was perceived by some farmers and processors surveyed as a way of promoting the
proper management of farm mechanisation. Actors also perceive this appropriation as a means of asserting their own iden-
tity. A woman processor said:

When you do not have your machine, people do not consider you, they dismiss you, and when there are activities that a
project organises with the processors, they do not inform you. It is after the training sessions that you hear that there was
training. [FFGD20DJK].

Discussion
Access mechanisms to agricultural machinery

The study established that the ability of a farmer to access agricultural machinery is determined by his or her integration
into a social system. Such social integration entails membership in one or more social networks where access to innovation
or productive resources is a priority for the farmer/processor. Social networks (e.g., farmers’ organizations, work or mutual
aid groups, the agricultural innovation system) can play a negotiating role and even guarantee access to production resources
such as agricultural machinery, as confirmed by Cossar [49,50]. The result further complements the work of Hall & Clark
[51] and Spielman et al. [52]. They showed that the lack of sufficient interactions between farmers and other actors of the
social system is a barrier to innovation, which would fail to the extent that farmers are either separated from appropriate
sources of creativity and knowledge [51] or disconnected from networks that provide access to innovation and resources
[52]. The results thus suggest that, alongside supporting structural investments in agricultural mechanisation in developing
countries, it is also important to strengthen relationships and networks at the local level to enhance the social integration
that facilitates access to agricultural machinery. Mechanisation programmes aimed at increasing farmer access to agricul-
tural machinery must start by identifying the patterns of relationships that farmers or processors have with others in their
social system that will further integrate him or her into the system, leading to greater exposure to people with experience
with agricultural machinery. Yet, the fact that farmers are embedded in a social system does not guarantee equal access to
farm machinery. As Eerdewijk and Danielsen [53] pointed out, access to agricultural machinery is associated with gender
inequalities, as in most rural African communities, women already lack access to and control over resources, in addition to
norms, values and beliefs. In addition rural communities have different cultures. These cultures are likely to influence the
type of social relationship that affects the level of access.

The study further established that farmers and processors opt for strategies including regular savings with a Microfinance
Institution (MI) or service provider; choice of a field where agricultural machinery can be used; reduction or increase in land
area; the spatial redefinition of crops; the choice of speculation; agricultural diversification and the processing of agricultural
products to access agricultural machinery. This suggests that applied farm management measures can address the issue of
access to farm machinery and can be seen as a mechanism for access to farm machinery in rural areas, an issue often
ignored in previous studies. This result is supported by Bonneviale et al [54]. who also mentions that good management of
the farm or processing unit promotes farmers’ control over the technical, economic and social opportunities and constraints
inherent in their farm or processing unit. It is, therefore, necessary to strengthen the management capacity of farmers and
processors.
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Factors that enable access to agricultural machinery

The study established that the donation of equipment to farmers’/processors’ organisations can enable access to agricul-
tural machinery. However, even if well-intentioned, donations of agricultural machinery to farmers’ organisations may not be
sustainable and may also distort the whole mechanisation system [55]. For instance, donated machinery may not be of the
same brand as that available, and it may be challenging to access spare parts and skills for repair and maintenance. Besides,
recent experiences in South Asia have shown that, since most smallholders do not own agricultural machinery, projects
can focus on providing affordable services and leases to smallholders for broader access to agricultural machinery [13]. This
mechanism is also considered to be essential for farmers’ access to agricultural machinery by several authors [56,57] be-
cause not all farmers need to have a machine to extend its use. Other favourable factors for access to mechanisation are
access to financial loans for machines, the skill of operators, and the availability of local service centres for maintenance of
machines and access to spare parts [13].

Preferred agricultural machinery management methods

The study established that management methods preferred by both farmers and processors include collective owner-
ship, service provision by the farmer or their organisation, and individual ownership. The work of Herbel et al [32]. has
also proven that farmers organisations in Benin can successfully provide mechanisation services to their members but also
offer good economic returns with a subsequent positive impact on their social status. The results are also supported by
Mrema and Mpagalile [58], who argued that medium-sized farmers providing agricultural machinery services create new
opportunities for smallholder mechanisation. Additionally, the results also supported the observations of Mandal [57] who
indicated that in an agricultural context where smallholder farmers’ are dominant, farmers who own farm machinery tend
to engage in small businesses to serve other farmers to generate additional income after tending their fields. This type of
entrepreneurship is particularly common when farmer clients are clustered in the same village or a neighbouring village
[12,57]. However, as the full utilisation of some agricultural machinery, including tractors, threshers, and tillers through ser-
vice provision requires frequent movement within and between villages, as well as negotiations with farmer clients, women
owners will be constrained. This is because of gender norms as in most developing countries in sub-Saharan Africa including
Benin, the movement of women outside the household, particularly without male supervision is restricted to some extent
[59]. Besides, the authors explained that farmers would prefer individual ownership because tractor owners are reluctant to
offer services to smallholders because of the transaction costs and the risk of non-payment.

Although this paper provides an initial overview of mechanisms of access and management of agricultural machinery by
farmers and processors in Benin, further research is needed to draw more complete conclusions, for instance by investigat-
ing the influence of farmers’ socioeconomic characteristics on the choice of access mechanism for agricultural machinery. A
study can also be developed to examine how social inequalities affect the access mechanisms as well as preferred agricul-
tural machinery management options and the level of access to agricultural machinery.

Conclusion

The findings highlighted farmers’ strategies for accessing agricultural machinery, the factors that enable access, and the
preferences for agricultural machinery management methods. Indeed, the study observed that the strategies of access to
agricultural machinery developed by farmers and processors in the Agricultural Development Poles of Benin are linked to
social integration, management of the farm or production unit and also to social loyalty. Thus, improving farmers’ and
processors’ access to agricultural machinery requires the establishment of mechanisms for the sustainable development
of social capital at both individual and organisational levels to gradually achieve the integration of farmers and proces-
sors in their communities. Such integration is essential for the large-scale adoption of agricultural machinery. Moreover,
through good farm management practices, farmers can also improve their access to agricultural mechanisation services.
Furthermore, according to the respondents, the donation of agricultural machinery to farmers’ organisations, the subsidi-
sation of agricultural equipment, and the promotional offer of equipment are the main factors that can enable access to
agricultural machinery. In addition, management methods preferred by both farmers and processors for the management of
agricultural machinery included collective ownership, provision of services by farmers’ organisations, and individual owner-
ship.

The study further makes some keys recommendations to improve access to agricultural machinery. The government
should (i) encourage and support taxes and subsidies for access to machinery, (ii) promote service centres to facilitate ac-
cess to repair, maintenance, and rental services at a lower cost, (iii) encourage the private sector, cooperatives, and farmers’
unions, where small farmers can access mechanisation in their locality. In addition, low-literate farmers need the training to
acquire the skills needed to use and manage farm equipment and earn an income. They can then serve as models for other
farmers. As the access to agricultural machinery integrates different elements of farm management, it is thus important to
strengthen the capacities of farmers and processors in terms of farm management. Agricultural extension has a critical role
in farmers’ capacities in farm management. All of these policy options need to be actor-centred with better visibility of their
needs.

1



L.C. Hinnou, EA.R. Obossou and N.R.A. Adjovi Scientific African 15 (2022) e01121
Declaration of Competing Interest

The authors declare that they have no known competing financial interests or personal relationships that could have
appeared to influence the work reported in this paper.

CRediT authorship contribution statement

Léonard Cossi Hinnou: Conceptualization, Data curation, Formal analysis, Methodology, Supervision, Writing -
review & editing. Esdras Abréwa Rémilokoun Obossou: Conceptualization, Methodology, Writing - original draft.
Nestor René Ahoyo Adjovi: Conceptualization, Supervision, Writing - review & editing.

Funding

This research was funded by the National Institute of Agricultural Research of Benin (INRAB).

Acknowledgments

We would like to give the most profound gratitude to the National Institute of Agricultural Research of Benin (INRAB),
providing all expenditures of this research. The enumerators are highly acknowledged for their participation in data col-
lection. We wish to express our gratitude to the farmers and processors from the study area for their contributions, the
technicians of the Research & Development sites in the seven agricultural development poles of Benin for their kind coop-
eration about the data collection of this study.

References

[1] J.K. StaniSkis, Sustainable consumption and production: how to make it possible, Clean Technol. Environ. Policy 14 (6) (2012) 1015-1022 SpringerDec.
06, doi:10.1007/s10098-012-0535-9.

[2] P. Gerland, World population stabilization unlikely this century, Science 346 (6206) (2014) 234-237 Oct, doi:10.1126/science.1257469.

[3] J. Bruinsma, “The Resource Outlook to 2050: by how much do land, water and crop yields need to increase by 2050?,” 2009.

[4] United Nations-Department of Economic and Social AffairsWorld Population Prospects, the 2015 Revision, United Nations-Department of Economic
and Social Affairs, New York, 2015.

[5] T.B. Sulser, D. Mason-D’Croz, S. Islam, S. Robinson, K.D. Wiebe, M.W. Rosegrant, B. Ousmane, M. Tsitsi, Africa in the global agricultural economy in 2030
and 2050, Beyond a Middle Income Africa: Transforming African Economies for Sustained Growth with Rising Employment and Incomes, International
Food Policy Research Institute (IFPRI), Washington DC, 2015.

[6] Y. Zhou, “Agricultural Mechanization in West Africa,” 2016. [Online]. Available: https://www.syngentafoundation.org/sites/g/files/zhg576/f/agricultural
mechanization_in_west_africa_-_yuan_zhou.pdf.

[7] M. Elferink, F. Schierhorn, Global demand for food is rising. Can we meet it, Harvard Business Review, vol. 7, Harvard Business Publishing, 2016,
pp. 1-5.

[8] FAO and UNIDO, Agricultural mechanization in Africa..time for action: Planning investment for enhanced agricultural productivity report, Rome (2008).

[9] J. Kienzle, J.E. Ashburner, B.G. Sims, in: Mechanization for rural development: a review of patterns and progress from around the world, Integrated
Crop Management, 2013, p. 20.

[10] M. M. Hossain, Impact Evaluation of Enhancement of Agricultural Production and Rural Employment through Extension of Agricultural Engineering Technolo-
gies., MoP. Bangladesh: Implementation Monotoring and Evaluation Division, 2014.

[11] F. Baudron, Re-examining appropriate mechanization in Eastern and Southern Africa: two-wheel tractors, conservation agriculture, and private sector
involvement, Food Secur. 7 (4) (2015) 889-904 Aug, doi:10.1007/s12571-015-0476-3.

[12] S. Biggs, S. Justice, Political power in innovation systems: Smallholder sustainable intensification and rural mechanization, in: J.A. Francis, L. Mytelka,
A. van Huis, N. Roéling (Eds.), Innovation systems: Towards effective strategies in support of smallholder farmers, CTA, 2016, p. 86.

[13] K.A. Mottaleb, TJ. Krupnik, O. Erenstein, Factors associated with small-scale agricultural machinery adoption in Bangladesh: Census findings, ]J. Rural
Stud. 46 (2016) 155-168 aofit, doi:10.1016/j.jrurstud.2016.06.012.

[14] S. Biggs, S. Justice, Rural and Agricultural Mechanization: a History of the Spread of Small Engines in Selected Asian Countries, 1443, International
Food Policy Research Institute (IFPRI), 2015.

[15] S. Justice, S. Biggs, The spread of smaller engines and markets in machinery services in rural areas of South Asia, J. Rural Stud. 73 (2020) 10-20 Jan,
doi:10.1016/j.jrurstud.2019.11.013.

[16] T. Rehman, M. U. Khan, Early trends, current status and future prospects of farm mechanization in Asia, Agric. Eng. Int. CIGR J. 21 (3) (2019) 76-87.

[17] J. Van Loon, L. Woltering, TJ. Krupnik, F. Baudron, M. Boa, B. Govaerts, Scaling agricultural mechanization services in smallholder farming systems:
case studies from sub-Saharan Africa, South Asia, and Latin America, Agric. Syst. 180 (2020) 102792 Apr, doi:10.1016/j.agsy.2020.102792.

[18] World Bank, “World development indicators: employment in agriculture,” International Labour Organization, ILOSTAT database, 2021. https://data.
worldbank.org/indicator/SLAGR.EMPL.ZS (accessed Jan. 29, 2021).

[19] UNDPRapport national sur le développement humain 2015agriculture, Sécurité alimentaire et Développement Humain au Bénin, 2015.

[20] INSAE, Effectifs de la population des villages et quartiers de ville du Bénin (RGPH-4, 2013), Cotonou (2016).

[21] FAOThe State of Food and Agriculture. Innovation in Family Farming, FAO, Rome, 2014.

[22] S.C. Sidé, Stratégie de mécanisation de I'agriculture familiale en Afrique subsaharienne, Montpellier SupAgro-Institut des Régions Chaudes (2013).

[23 J. Moreira, Etat des lieux de la mécanisation dans certains pays de I'Afrique. Mécanisation a AfricaRice, Saint-Louis (2015).

[24] E.C. Agbangba, P. Adegbola, G.D. Dagbenonbakin, P. Houssou, F. Ogouvide, H.K. Agossou, Analyse des besoins en équipements et matériels de production
des spéculations des pdles de développement agricole du Bénin, Int. J. Biol. Chem. Sci. 12 (6) (2018) 2691-2702.

[25] J.C. Ribot, N.L. Peluso, A theory of access*, Rural Sociol. 68 (2) (2003) 153-181 Oct., doi:10.1111/j.1549-0831.2003.tb00133.x.

[26] M. Olson, in: Logic of Collective Action: Public Goods and the Theory of Groups, Harvard University Press, Cambridge, Massachusetts, 1965, pp. 1-17.

[27] R.O. Akinbamowo, A review of government policy on agricultural mechanization in Nigeria, ]. Agric. Ext. Rural Dev. 5 (8) (Sep. 2013) 146-153, doi:10.
5897/JAERD2013.0450.

[28] 1. Haruna, J. Junior, Mechanization practice: a tool for agricultural development in nigeria: a case study of ifelodun local government area of Kwara
State, Int. ]. Basic Appl. Sci. 2 (2013) 9.


https://doi.org/10.1007/s10098-012-0535-9
https://doi.org/10.1126/science.1257469
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0004
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0005
https://www.syngentafoundation.org/sites/g/files/zhg576/f/agricultural_mechanization_in_west_africa_-_yuan_zhou.pdf
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0002q
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0008
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0009
https://doi.org/10.1007/s12571-015-0476-3
http://refhub.elsevier.com/S2468-2276(22)00030-8/tboref0005
https://doi.org/10.1016/j.jrurstud.2016.06.012
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0014
https://doi.org/10.1016/j.jrurstud.2019.11.013
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0016
https://doi.org/10.1016/j.agsy.2020.102792
https://data.worldbank.org/indicator/SL.AGR.EMPL.ZS
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0019
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0020
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0021
http://refhub.elsevier.com/S2468-2276(22)00030-8/tboref0007
http://refhub.elsevier.com/S2468-2276(22)00030-8/tboref0008
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0024
https://doi.org/10.1111/j.1549-0831.2003.tb00133.x
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0026
https://doi.org/10.5897/JAERD2013.0450
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0028

L.C. Hinnou, EA.R. Obossou and N.R.A. Adjovi Scientific African 15 (2022) e01121

[29] G. Mrema, P. Soni, RS. Rolle, A regional strategy for sustainable agricultural mechanization: sustainable mechanization across agri-food chains in
Asia and the Pacific region, Sokoine University of Agriculture, Morogoro, Tanzania, 2014 2014/24Accessed: Nov. 04, 2020. [Online]Available https:
//www.cabdirect.org/cabdirect/abstract/20153259083 .

[30] Malabo Montpellier PanelMechanized: Transforming Africa’s Agriculture Value Chains, Malabo Montpellier Panel, 2018.

[31] M. Balse, M. Havard, P. Girard, C. Ferrier, T. Guérin, Quand innovations technique et organisationnelle se complétent: les coopératives d'utilisation de
matériel agricole (Cuma) au Bénin, Agron. Environ. Sociétés (2015) 17.

[32] M. Balse, C. Ferrier, P. Girard, M. Havard, D. Herbel, F. Larue, Une expérience originale de mécanisation partagée en Afrique. Les Coopératives
d'utilisation de matériel agricole au Bénin, Rome (2015).

[33] N.L. Peluso, ]. Ribot, Postscript: a theory of access revisited, Soc. Nat. Resour. 33 (2) (2020) 300-306 RoutledgeFeb. 01, doi:10.1080/08941920.2019.
1709929.

[34] J. Milgroom, K.E. Giller, C. Leeuwis, Three interwoven dimensions of natural resource use: quantity, quality and access in the great limpopo transfron-
tier conservation area, Hum. Ecol. 42 (2) (2014) 199-215 Apr, doi:10.1007/s10745-013-9635-3.

[35] P. Shipton, M. Goheen, Introduction understanding African land-holding: power, wealth, and meaning, Africa 62 (3) (1992) 307-325 Jul, doi:10.2307/
1159746.

[36] S. Berry, Hegemony on a shoestring: Indirect rule and access to agricultural land in Africa, J. Int. Afr. Inst. 62 (3) (1992) 327-355.

[37] S. Berry, Social institutions and access to resources in Africa, J. Int. Afr. Inst. 59 (1) (1989) 41-55.

[38] D.L. Vermillion, R. Meinzen-Dick, A. Knox, M. Di Gregorio, Property rights and collective action in the devolution of irrigation system management, in:
Collective Action, Property Rights and Devolution of Natural Resource Management: Exchange of Knowledge and Implications for Policy, Zentralstelle
fur Ernaehrung und Landwirtschaft (ZEL), Food and Agriculture Development Centre, Feldafing, Germany, 2001, pp. 182-219.

[39] S. Wynne-Jones, Understanding farmer co-operation: exploring practices of social relatedness and emergent affects, J. Rural Stud. 53 (2017) 259-268
Jul, doi:10.1016/j.jrurstud.2017.02.012.

[40] A.G. Gruchy, The economics of collective action, John R. Commons. New York: Macmillan Company, 1950. Pp. xii, 414. $5.00, Am. J. Agric. Econ. 33 (2)
(1951) 265 May, doi:10.2307/1233597.

[41] ]. Coleman, Social capital and the creation of human capital, Am. J. Sociol. 94 (1988) 95-120.

[42] N.T. Uphoff, Grassroots organizations and NGOs in rural development: opportunities with diminishing states and expanding markets, World Dev. 21
(4) (1995) 607-622.

[43] ]. Coleman, Foundations of Social Theory, Harvard University Press, 1990.

[44] E. Obossou, K.L. Goumbi, L. Idrissou, Analyse de la mise en ceuvre de systémes d’innovation au sein de la filiére soja dans la commune de Dassa-Zoumé
au Centre du Bénin, Ann. I'Université Parakou, Sér. Sci. Nat. Agron. 8 (1) (2018) 105-116 Série. Sci. Nat. Agron..

[45] ].N. Pretty, H. Ward, Social capital and the environment, World Dev. 29 (2) (2001) 209-227, doi:10.1016/S0305-750X(00)00098-X.

[46] M. Olson, Logique de L'action Collective, Presse Universitaires de France, 1996.

[47] C. M. Allagbé, Recueil des principales contraintes et solutions identifiées pour le Péle de Développement Agricole (PDA) N° 4: Borgou Sud, Donga et
Collines du Bénin, Abomey-Calavi (2018).

[48] J. Wisdom and ]. Creswell, Mixed methods: integrating quantitative and qualitative data collection and analysis while studying patient-centered
medical home models, Agency for Healthcare Research and Quality, 2013. https://pcmh.ahrq.gov/page/mixed-methods-integrating-quantitative-and-
qualitative-data-collection-and-analysis-while (accessed Jul. 29, 2020).

[49] L. Bardin, L'analyse du Contenu, Presses Universitaires de France, 1977.

[50] F. Cossar, “Boserupian pressure and agricultural mechanization in modern Ghana,” 2016.

[51] A. Hall, N. Clark, What do complex adaptive systems look like and what are the implications for innovation policy? J. Int. Dev. 22 (3) (2010) 308-324
Apr, doi:10.1002/jid.1690.

[52] D. Spielman, ]. Ekboir, K. Davis, The art and science of innovation systems inquiry: applications to sub-Saharan African agriculture, Technol. Soc. (2009)
399-405.

[53] A. Van eerdewijk and K. Danielsen, “Gender Matters in Farm Power,” 2015.

[54] J.R. Bonneviale, L'exploitation Agricole, Nathan, 1998.

[55] B. G. Sims, M. Hilmi, J. Kienzle, Agricultural mechanization: a key input for sub-Saharan Africa smallholders, Integr. Crop Manag. 23 (2016).

[56] S. Justice, S. Biggs, Rural and agricultural mechanization in Bangladesh and Nepal: status, processes and outcomes, Mechanization for Rural Develop-
ment: A Review of Patterns and Progress from Around the World, Food and Agriculture Organization of the United Nations, Rome, 2013.

[57] B. Ribot, "Agricultural mechanization in Bangladesh: role of policies and emerging private sector,” 2014.

[58] G. C. Mrema, ]. Kienzle, ]. Mpagalile, Current status and future prospects of agricultural mechanization in Sub-Saharan Africa, Agric. Mech. Asia, Africa
Lat. Am. 40 (2) (2018) 13-30.

[59] A. Giroud, ].S. Huaman, Investment in agriculture and gender equality in developing countries, Transnatl. Corp. 26 (3) (2019) 89-113.


https://www.cabdirect.org/cabdirect/abstract/20153259083
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0030
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0031
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0032
https://doi.org/10.1080/08941920.2019.1709929
https://doi.org/10.1007/s10745-013-9635-3
https://doi.org/10.2307/1159746
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0036
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0037
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0038
https://doi.org/10.1016/j.jrurstud.2017.02.012
https://doi.org/10.2307/1233597
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0041
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0042
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0043
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0044
https://doi.org/10.1016/S0305-750X(00)00098-X
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0046
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0047
https://pcmh.ahrq.gov/page/mixed-methods-integrating-quantitative-and-qualitative-data-collection-and-analysis-while
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0049
https://doi.org/10.1002/jid.1690
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0052
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0054
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0055
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0056
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0058
http://refhub.elsevier.com/S2468-2276(22)00030-8/sbref0059

	Understanding the mechanisms of access and management of agricultural machinery in Benin
	Introduction
	Theoretical framework
	Materials and methods
	Study area
	Sampling
	Data collection
	Data analysis

	Results
	Socio-economic characteristics of the respondents
	Access strategies to agricultural machinery
	From social integration to access to agricultural machinery
	From farm management to access to agricultural machinery
	From social loyalty to access to agricultural machinery

	Enabling factors for access to agricultural machinery
	Preferences for agricultural machinery management methods

	Discussion
	Access mechanisms to agricultural machinery
	Factors that enable access to agricultural machinery
	Preferred agricultural machinery management methods

	Conclusion
	Declaration of Competing Interest
	CRediT authorship contribution statement
	Funding
	Acknowledgments
	References


