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ABSTRACT

This research examined the socioeconomic and demographic characteristics of the
respondents and sheds light on the farmers’ perceptions of agroecological practices and
their transition. Agroecology is a sustainable development perspective for our rural
communities. This study assessed the determinants and challenges for transitioning
farmers from conventional agricultural practices to agroecological practices, focusing
on farmers in the Centre region of Cameroon. The probability sampling method was
employed to establish a representative study sample. By utilizing descriptive statistical
analyses, frequencies observed among adopters and non-adopters were compared from
the study. Key findings revealed significant socio-economic and demographic disparities

Conventional farming. between adopters and non-adopters. Gender, education level, farm size, and access to
credit were identified as critical determinants of adoption. Men adopted agroecological
practices (77%) more than women (23%). Adopters had higher levels of secondary (63%)
and tertiary education (26%) compared to non-adopters. In addition, adopters had a
large farm size (8.4 ha) compared to non-adopters (5 ha), and a higher percentage of
adopters (40%) had access to credit facilities. This study highlighted varied perceptions
among respondents, with risk aversion being a significant barrier to adoption. The
study identified ignorance, financial constraint, and a lack of technical knowledge as
major obstacles to widespread adoption. The study emphasized the substantial
knowledge gap between adopters and non-adopters and highlighted the need for
targeted interventions to address the challenges facing the widespread adoption of
agroecological practices.

Contribution/Originality: Numerous studies on agroecology exist around the world, emphasizing techniques
and practices. This study aims to address the determinants and challenges associated with transitioning
conventional farmers towards agroecological practices, particularly highlighting the lack of information available

for Central Africa, and specifically Cameroon.

1. INTRODUCTION

The global food systems are failing to adequately nourish the world's population (FAO, IFAD, UNICEF, WFP,
& WHO, 2020) simultaneously causing severe environmental degradation that poses a threat to life on earth by
exceeding local and continental boundaries (Gerten et al., 2020). In low- and middle-income countries, this is
coupled with population growth, urbanization, and persistent economic and social inequalities (Jones et al., 2022).

Conventional agricultural practices, including intensive tillage, high-dose fertilization, monocropping, and intensive
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use of pesticides, have raised significant nutrient losses, greenhouse gas emissions, and biodiversity declines
(Miheli¢, Pintari¢, Eler, & Suhadolc, 2024) resulting in low agricultural yields in most of sub-Saharan Africa and
exacerbating climate change (Tankoano & Sawadogo, 2022).

The imperative to transform agricultural and agrifood systems with respect to sustainable development goals
can no longer be ignored or postponed (Eyhorn et al., 2019). The current global agricultural landscape is divided
between two models, which implicitly suggest a radical shift in thinking and action (SAILD, 2022). The call to
transition to sustainable food systems that can provide nutritious, healthy, and affordable food to the growing
population while ensuring fair and stable incomes for farmers, restoring the natural environment, and regenerating
ecosystem services (Webb et al., 2020).

Agroecology, which involves the application of social and ecological principles for the design and management
of sustainable agroecosystems, plays a key role in the global response to achieving sustainable agricultural
development (Tittonell et al., 2020). It offers a unique approach to meet the future demand for increased food
production while leaving no one behind (Barrios et al., 2020). Agroecology is considered the ecological foundation
of agrifood systems and has gained prominence due to its potential to address several negative externalities
associated with conventional agriculture (Food and Agricultural Organisation FAO, 2022). However, similar to
other sustainable agricultural practices, the implementation of agroecology has been slow (Duru, Therond, & Fares,
2015; Erisman et al.,, 2016; Pretty & Bharucha, 2014; Runhaar, 2017).

Evidently, Cameroon, like many Sub-Saharan African countries, is currently experiencing declines or
stagnation in national food production (Epule & Bryant, 2015). Some studies say this drop is because the soil does
not have enough nutrients (Kombiok, Buah, Dzomeku, & Abdulai, 2012) while others say it's because of changes in
the global environment, like more people living in cities and more land being used for farming because trees are
being cut down, which lowers the amount of organic and nitrogen in the soil that plants need to grow (Epule &
Bryant, 2015). With its significant agroecological potential, Cameroon has incorporated agroecological elements
into its Development Strategy of the Rural Sector. These elements contribute to the main thematic axes of the
strategy and other sector strategies, ensuring comprehensive understanding of the integration of agroecology
(Alliance for Food Sovereignty in Africa AFSA, 2020). Despite this, the adoption of agroecology in Cameroon
remains limited mostly to individual farms and research scales, with many local farmers yet to fully recognize its
merits (SAILD, 2022). Although several works have demonstrated the potential of agroecology as “truly
sustainable” (High Level Panel of Experts HLPE, 2019) agroecology has still been to a lesser extent integrated into
current agricultural public policy agendas (Migliorini & Wezel, 2017). Farmers need more effective support so that
they can improve their knowledge and skills and take advantage of new technologies and markets (Tsafack,
Degrande, & Simpson, 2014). Several development methods have been started in response to these limitations, both
to help the farms and to integrate them into a context of global and sustainable development (Knox, Hess,
Daccache, & Wheeler, 2012).

Given the growing concern about the limited integration and widespread adoption of agroecological
approaches within current agricultural system in the Center region of Cameroon, the purpose of this study is to
provide a deeper investigation on the determinants and challenges for the successful transition of conventional

farmers towards agroecological practices.

2. METHODOLOGY
2.1. Study Area

The present study was conducted in the Centre region of Cameroon. Among the ten divisions of this region, six
specific divisions were chosen to form the survey zone. These included “Lékié”, “Mefou et Afamba”, “Mfoundi”,
“Nyong et So'o”, “Mefou et Akono”, and “Mbam et Inoubou”. Figure 1 is the map depicting study zones in the

Centre region of Cameroon. As illustrated in Figure 1, the Centre region is located between the 10th and 15th
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degrees of East latitude and the 3rd and 6th degrees of North longitude. It is located at coordinates 4°45'0" North

and 12°0'0" East and covers a continental area of 68,953 km?, with a density of 60.3 inhabitants/km?.
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Figure 1. Map showing the 6 divisions involved in the study.

This region is part of the South Cameroonian plateau, a vast crystalline platform with an average altitude of
650 m, belonging to the belt of hilly plateaus that form the western and northern edge of the Congo basin.
Precambrian deposits of metamorphic rocks, including gneiss, mica, migmatites, and schists, primarily compose its
soil. Granite dominates from about 4° N to the Adamawa border (Institut National De La Statistique INS, 2017).

Regarding vegetation, the climatic conditions of the region reflect the massive large forest that covers a good
part of the region; it is rich in forest species and wildlife species, which predispose it to logging, organized hunting,
and poaching. Economically, the region's populations derive their income from the following activities: agriculture,
livestock, fishing, and pisciculture, logging, trade, crafts, hunting, services, and processing industries (Institut

National De La Statistique INS, 2017).

2.2. Sampling Technique

The probability sampling method was employed to establish a representative study sample. The method
employed stratified random sampling to select farmer groups, ensuring an accurate representation from each
division. The household member carrying out farming activities within the household served as the sampling unit,
while the sampling frame comprised farmers involved in any type of agricultural production. According to Harden
et al. (2004) the utilization of stratified random sampling offers the advantage of reducing data collection costs for

larger population groups by enabling researchers to draw meaningful conclusions from a large sample obtained
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from a smaller group. The formation of strata within each division was undertaken to categorize farmers' groups.
From these strata, household farmers affiliated with the selected groups were randomly chosen using the simple
random sampling method to actively participate in the survey. This approach aimed to ensure that the survey
sample adequately represented the diverse range of farmers across the selected divisions in the Centre region.

In accordance with our study design, a minimum of six distinct farmer groups were meticulously chosen for
each division. Each group was expected to have at least five (agropastoral family farmer) members. Consequently,
our intended sample size aimed to encompass a total of 150 individuals. However, the field survey encountered
several challenges that necessitated adjustments to the original plan. The selected farmers’ lack of responsiveness
posed a significant obstacle. As a result, the final survey sample size was slightly reduced, comprising a total of 126
household farmers as indicated on Table 1. Table 1 presents the sample distribution of the five divisions involved in

the study.

Table 1. Sample distribution per division.

Division Number of survey respondents Percentage (%)
Mfoundi/Mefou et Afamba 40 31.74
Lekie 27 21.43
Mefou et Akono 23 18.25
Nyong et So’o 18 14.29
Mbam et Inoubou 18 14.29
Total 126 100

2.8. Data Collection, Compilation and Analyses

The Accelerated Participatory Research Method (APRM), which employs techniques like semi-structured
interviews, participatory observation, data mining, revealing quotes, and triangulation (Chimi et al., 2022) was used
to collect the data. Along with this strategy, observation was important in understanding the farming environment.
Semi-structured questionnaires gathered data, capturing both qualitative and quantitative information.

The present study employed descriptive statistical analyses as a method to address objectives. The survey
sample was carefully characterized by considering various demographic and economic factors. By using descriptive
statistical analyses, frequencies observed among adopters and non-adopters were compared from the study.

Initially, data was collected from survey respondents through manual administration of questionnaires. After
collecting data in the field, we assigned a unique identification number to each questionnaire. Subsequently, the raw
data was entered into Excel 2013 software to establish a secure database. To facilitate analysis, the data was coded
and transferred to Statistical Package for Social Sciences (SPSS) version 23. In these software platforms, the data
was categorized based on its nature, distinguishing between qualitative and quantitative data.

Qualitative data underwent processing and analysis through topic coding, involving the creation of categories,
themes, and identification of patterns of relationships. On the other hand, quantitative data was entered in its
original form as a continuous variable, enabling mathematical analyses.

Additionally, based on our research topic, we categorized the data into two distinct groups: adopters and non-
adopters of agroecological practices. For this study, seven agroecological practices were selected, namely
composting, crop rotation, organic manuring based on recycling practices, biological fertilization, biological pest
and disease control, agroforestry, and crop association.

To classify the sample into these two groups, the absolute threshold method was employed. This approach
involved establishing a fixed number of practices that defined an adopter, with the criterion set at utilizing four or
more of the selected practices as illustrated in Figure 2. Accordingly, farmers who employed four or more of these

practices were categorized as adopters, while those who utilized fewer practices were classified as non-adopters.
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Figure 2. Scoring method for adopter categorization.

3. RESULTS AND DISCUSSION
3.1. Socio-Economic and Demographic Characteristics

The respondents in the two broad categories, adopters and non-adopters, showed significant and non-
significant differences in some of the socio-economic and demographic variables. From the overall sample, the

scoring method classified 72% as non-adopters of agroecological practices and the other 28% as adopters.

3.1.1. Gender
The survey sample consisted of 38% female respondents and 67% male respondents. As illustrated in Figure 3,

male respondents (77%) adopt agroecological practices at a higher rate compared to female respondents (23%).

77%
63%

mAdopter
37%

- I

Female Male

Figure 3. Gender distribution of survey respondents.

uNon-adopter

This result aligns with previous studies by Epule and Bryant (2016) in the Meme division of Cameroon and
Tankoano and Sawadogo (2022) in Burkina Faso, which revealed that men adopted agroecological practices more
than women. Other studies suggested that conservation and land management are jobs for a “male” (Gebru, Wang,
Kim, & Lee, 2019) for introduced agroforestry practices. The perception that agroecological practices require
significant physical labor and energy, attributes more commonly associated with the masculine gender, may account

for the gender disparity in adoption rates. Women'’s lack of interest in this activity could potentially explain this
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disparity. This suggests that gender norms may play a role in shaping the differential engagement of men and

women in agroecological practices in the study area.

3.1.2. Principal Activity
The present research study focused on agricultural activities. Therefore, the main interest was farmers who
practiced any agricultural farming activity. This study observed that some individuals chose agriculture as their

primary activity, while other prioritized alternative activities.

35%
30%

= Non-adopter

9% 569,
E Adopter
11% 99/

Agriculture Animal husbandry Agriculture and
animal husbandry

Figure 4. Distribution of respondents according to principal activity.

Results from Figure 4 reveal that a majority of respondents in both the adopter group (56%) and non-adopter
group (59%) exclusively practiced agriculture as their farm activity. The prevalence of respondents engaging solely
in agriculture highlights the significance of this activity as a primary source of income and livelihood for a
considerable proportion of farmers.

Interestingly, a greater proportion of adopters compared to non-adopters (35%) combined agriculture with
animal husbandry as their primary activities on their farms. The higher occurrence of adopters combining
agriculture with animal husbandry suggests a potential synergy between these activities, possibly leading to
improved productivity and income diversification and also facilitating the use of livestock waste as organic manure
and compost production in their farms.

This finding is in accordance with a study from Herrero et al. (2010) emphasizing that extensive mixed crop-

livestock systems, particularly in developing countries, could significantly contribute to future food security.

3.1.8. Level of Education
Results indicate that educational background is a significant factor in the adoption of agroecological practices

with a statistically significant relationship (p = 0.040) at 5% level of significance.
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Figure 5. Distribution of respondents according to their level of education.
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From Figure 5, among the non-adopter group, a greater proportion only had a secondary (50%) or primary
(32%) educational background. Conversely, a larger proportion of adopters (63%) had attained a secondary
educational level background, while some (26%) of them had undergone tertiary studies. These results suggest that
individuals with higher levels of education are more inclined to adopt agroecological practices. Epule and Bryant
(2016) conducted a previous study in the Meme division of Cameroon, where secondary educational level had a

higher value for agroecology than the primary educational level.

3.1.4. Marital Status
The marital status of respondents was classified into four categories: single, married, divorced, and widowed.
The statistical analysis revealed that the adoption of agroecological practices was independent of marital status (p =

0.550, p>0.01).

65%

51%

mAdopter
23%
19% uNon-adopter
14% 0
9% I 11 © s
Single Married Free union Widow

Figure 6. Distribution of respondents according to their marital status.

Results in Figure 6 reveal that majority (64.8%) of non-adopters were married, while some were engaged in
informal or legally unrecognized relationships (18.7%). As for the adopters of agroecological practices, majority

(51.4%) were married, while some were engaged in informal relationships (22.9%). Interestingly, none of the
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respondents reported having a divorce. These results contradict those of Tankoano and Sawadogo (2022) which

revealed that marital status significantly influenced the adoption of agroecological practices.

3.1.5 Implication in Non-Farm Activities

The study findings indicate that among the adopter group, 60% were involved in additional non-agricultural
activities, while 40% relied solely on agricultural activities for their livelihood. On the other hand, 56% of non-
adopters participated in additional activities, while 44% solely engaged in agricultural activities. However, results
analyses indicated that there is no statistically significant association between adoption of agroecological practices
and involvement in additional non-agricultural activities (p = 0.688, p>0.05). However, a study by Karanja et al.
(2020) pointed out that the existence of income from non-agricultural activities increases the chances of adopting

new technologies.

3.1.6. Age

The analysis of age distribution revealed that there was no statistically significant difference in the mean age
between adopters and non-adopters (p = 0.814, p>0.05). However, a noticeable mean age difference was observed
between the two groups. Adopters had an average age of 50.74 years, while non-adopters had an average age of
53.29 years, indicating that non-adopters tended to be older than adopters. These results align with previous
studies by Brown, Tuan, Nhan, Dung, and Ward (2018) which explain that older farmers are more reluctant to
change, less motivated to experiment with new technologies, and less likely to be influenced by the benefits of new
technologies. Similarly, Epule and Bryant (2016) suggested that older farmers may prefer to stick to familiar
systems due to factors such as reliance on conventional inputs and limited energy for investing in more sustainable
farming methods. Lipple and Van Rensburg (2011) showed that early adopters were the youngest to adopt organic

farming.

3.1.7. Household Size

The results of the analysis indicated that household size was not a differentiating variable in the adoption of
agroecological farming practices. However, the average household size of adopters of agroecological practices was
9.20 members, slightly higher than the average household size of non-adopters (8.53). There is a slight difference
between household size of adopter and non-adopter groups but not statistically significant (p = 0.507, p>0.05).
However, previous studies by Mekuria et al. (2022) in Ethiopia suggested that families having more labour force are
likely to adopt diverse agroecological practices. In contrast, Bayard, Jolly, and Shannon (2006) argued that the

greater the number of family members involved in farming, the lesser the adoption of alley farming in Haiti.

3.1.8. Farm Experience

The research findings unveiled a statistically significant disparity in farming experience between the group of
individuals who adopted agroecological practices and those who did not. The participants who embraced
agroecological practices demonstrated an average farming experience of 20.12 years, whereas the non-adopters
exhibited an average of 25.31 years of experience. The prevalence of older individuals in the sample, who have been
involved in agricultural activities since a young age, partially explain this. Epule and Bryant (2016) found their
previous study that the more years of farming experience individuals had, the more they utilized both agroecology

and conventional techniques.

3.1.9. Farm Size
From Table 2, analysis revealed a remarkable disparity in farm sizes between adopters and non-adopters of

agroecological practices. Adopters exhibited a substantially larger average farm size of 8.42 ha, while non-adopters
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possessed an average farm size of 5.03 ha. Importantly, this discrepancy in farm size between the two groups
exhibited statistical significance at the 10% level (p= 0.077%). This result corroborates with results of a study by
Tankoano and Sawadogo (2022) in Burkina Faso where farmers who adopted agroecological practices appeared to
exploit a larger surface area on average than non-adopters. These findings imply that adopters, endowed with
larger landholdings, enjoy enhanced flexibility and increased prospects for implementing diverse agroecological

practices throughout their farms.

Table 2. Average comparison of sociodemographic characteristics of survey respondents.

Variables Average
3 P (value)
Adopter (N=35) | Non-adopter (N=91) | Difference
Age 50.74 53.29 2.54 0.314
Household size 9.20 8.53 -0.67 0.507
Farm experience 20.12 25.31 5.19 0.085%
Farm size 8.42 5.08 -8.4 0.077*

Note:  *= Significant at 10% level of significance

3.1.10. Access to Credit Facilities
Results from Table 3 indicate a significant disparity in access to credit facilities between adopters and non-

adopters of diverse Agroecological Practices (AEP).

Table 3. Credit facilities distribution among respondents.

Category Access to credit facilities | Frequency Percentage (%)
No 75 82.4
Non-adopter (N=91
on-adopter ( ) Yes 16 17.6
N 21 60.0
Adopter (N=35) ©
Yes 14 40.0

Among the non-adopter group, a substantial majority (82.4%) lack access to credit facilities, with only a small
proportion (17.6%) benefiting from credit facilities through microfinance institutions or village cooperatives.

In contrast, among the adopter group, at least 40% have access to credit facilities while the remaining 60% do
not. This finding implies that even within the group of AEP adopters, a considerable proportion still faces
challenges in accessing credit facilities. This highlights the importance of addressing the issue of limited credit

availability in the study area.

3.2. Evaluating the Farmers’ Perception of Agroecological Practices
3.2.1. Awareness of the Term Agroecological Practices

This section seeks to assess the respondents’ familiarity and understanding of the concept of agroecological
practices. Findings indicate a connection between awareness or knowledge of agroecological practices and the
actual adoption of these practices among the studied population. The results show a significant correlation (p=0.002

at 1% level of significance).

Table 4. Respondents” awareness of the term agroecological practices.

Category Knowledge of the term AEP | Frequency| Percentage (%)
Non-adopter No 64 70.3
(N=91) Yes 27 29.7
Adopter No 14 40.0
(N=35) Yes 21 60.0
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Table 4 reveals that, among the adopters” group, 60% reported having prior knowledge and awareness of the
term agroecology and demonstrated an understanding of the practices they were implementing. Conversely, 40% of
them were found to be practicing without being familiar with the specific terminology. This implies that a
significant proportion is practicing without a formal understanding of the underlying terminology. Glover,
Sumberg, Ton, Andersson, and Badstue (2019) described how framing the way that new ideas or practices are
presented to farmers also influences their perceptions.

As for non-adopters, 29.7% indicated that they had already heard about agroecological practices, while 70.8% of
them had never been exposed to or were unfamiliar with the concept of agroecology. Therefore, a substantial
knowledge gap exists among non-adopters, with the majority having no prior exposure to agroecological
approaches. This lack of awareness and familiarity with agroecology may be a contributing factor to the non-

adoption of these practices.

3.2.2. Perception of Farmers towards AEP Transition

Transition can only be effective if farmers have a positive perception of the use of agroecological practices.
Adoption of agroecological practices significantly depended on the farmers” opinion on these practices (p=0.001%*%*) at
1% level of significance. These results corroborate with previous studies from Adesina and Zinnah (19938); Adesina and

Baidu-Forson (1995) and Negatua and Parikh (1999).

Table 5. Respondents’ perception of agroecological transition.

Category Perception on AEP transition Frequency Percentage (%)
Risk 27 30
Non-adopter Opportunity 23 25
(N=91) Necessity 31 34
Priority 10 11
Adopter gecessity. 19 54
(N=35) Ppo.rtumty 8 23
Priority 8 23

According to Table 5, proportionately, all adopters had a positive perception of agroecological practices. 54% of
adopters perceived agroecological practices as a necessity. They recognized the inherent value and importance of
agroecological approaches for sustaining their agricultural systems, especially improvement of soil fertility and
production of high-quality products. 23% perceived it as an opportunity. These farmers viewed the adoption and use
of agroecological practice as a means to integrate new competitive markets. The remaining 23% of adopters
perceived it as a priority. They prioritized the implementation of agroecological practices as a key strategic
objective in their farming activities. In particular, they prioritized they mitigation of climate change through
specific practices like agroforestry. A study conducted by Punzano, Rahmani, and Cabello Delgado (2021) showed
that farmers had a good level of knowledge about all aspects of agroecological practices.

In contrast, a significant proportion (80%) of non-adopters expressed concerns about the perceived risks
associated with the use of agroecological practices. These concerns included potential yield losses, the labor-
intensive nature of these practices, financial risks, uncertainties about outcomes, slow harvests, and the absence of a
structured market for agroecological products or difficulties in selling them. Mekuria et al. (2022) conducted
previous research in Ethiopia, where farmers also identified certain agroecological practices as potential risks to
their long-term food and financial security. Additionally, studies by Epule and Bryant (2016) and Lal (2006) have
highlighted that, despite the advantages of organic fertilizers, there is evidence suggesting that optimally managed

organic or agroecology farms may produce lower yields per unit area compared to conventional or inorganic farms.
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Moreover, within the non-adopter group, 34% perceived the use of agroecological practices as a necessity,
recognizing the need to integrate these practices in order to overcome production constraints justified by their lack
of knowledge and ignorance of the method of implementation and use of agroecological practices. Furthermore,
opportunity perception by 25% of non-adopters suggested that the potential benefits of adopting agroecological
practices were an opportunity for them to learn and discover new approaches to sustainably manage their farm.
Hashemi and Damalas (2018) highlighted the importance of factors such as the perception of pesticide safety and
knowledgeable experience of pest integration methods in the decision of farmers to adopt or not adopt alternatives

to conventional agricultural practices.

4. CONCLUSION AND RECOMMENDATIONS

The study findings highlight a notable gap between adopters and non-adopters of AEP. This gap was evident
in socio-economic and demographic characteristics, in addition to the perception of agroecological practices by
farmers. Factors such as gender, education level, farm size, non-farm activities, and farm experience were identified
as determinants of AEP adoption. Farmer awareness of agroecology and its practices also played a significant role
in adoption, with higher awareness leading to increased practice.

The study highlights the heterogeneity in farmers' perceptions of agroecological practices and their transition,
both among adopters and non-adopters. Understanding these differing perspectives is crucial for designing targeted
interventions to promote widespread adoption of sustainable agroecological approaches in the study area.
Ignorance, risk perceptions, financial constraints, lack of technical know-how, and reliance on chemical inputs are
some of the major challenges to the widespread adoption of these diverse AEPs in the study area.

Hence, promoting the adoption of AEP requires a multifaceted approach that considers the varied perspectives
of farmers. By designing appropriate incentives that carefully consider the challenges faced by farmers in the study
area, widespread adoption of AEP is likely to occur. Farmers advocating for the transition to a more sustainable
farm system should consider expanding their farm area, as smaller landholdings pose more constraints in
transitioning to and maintaining agroecological production systems. In addition, the knowledge gap on
agroecological practices should be addressed by creating awareness among farmers about the existence and benefits

of agroecological practices and transitioning towards them.
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