


Analysis of Soybean Producers' Satisfaction with Agribusiness Cluster Services in Benin (ABC)


ABSTRACT
Aims: Analyze producers' preferences for the services offered by Agribusiness Clusters. 
Study design: A structured questionnaire was administered to 360 soybean producers using the KoboCollect application. The questionnaire was designed using the Best-Worst Scaling (BWS) method in R software. 
Methodology: A Mixed Multinomial Logit model was used to analyze the field data, also employing BWS modeling. 
Results: The results indicated that credit, machinery, technical support, training, and seeds are the services most preferred by producers, while the provision of inputs was less favored. The analyses also revealed that technical training held the largest market share of services, followed by agricultural machinery, technical support, and agricultural credit. Finally, a random effect was observed among producers regarding certain service options, such as initial training and agricultural credit. These findings could inform the implementation and scaling up of Agribusiness Clusters by prioritizing service options like technical support, training, and facilitating access to agricultural credit. 
Conclusion: Policymakers should also consider de-emphasizing agricultural inputs, specifically chemical fertilizers and plant protection products. The ultimate recommendation is for policymakers to better structure the market for producers within Agribusiness Clusters.
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INTRODUCTION
Agricultural marketing cooperatives offer one avenue for farmers to market their products. The success of cooperatives hinges on their ability to compete for farmers' satisfaction and support (Hernández-Espallardo et al., 2009). Service quality and product quality are key factors in enhancing satisfaction (Seopela & Zulu, 2022). The sustainability of agricultural contracts relies on producers' satisfaction with the services provided by aggregators (Arouna et al., 2015, 2017).
Despite the benefits of higher yields and incomes for smallholder producers, many express regret about participating in these programs and would prefer to exit the contracts. Contract farming provides many farmers with access to high-value crop markets, mitigating the risk of price fluctuations. However, a common perception is that the legal framework for contract farming is weak, often leading to the manipulation of farmers. Households involved in contract farming express dissatisfaction with the system's performance, often feeling disillusioned (Ruml & Qaim, 2021). Key areas of dissatisfaction include delayed payments, lack of training, strained relationships between farmers and agribusiness representatives, and lower incomes for contract farmers compared to non-contract farmers. Other issues also contribute to this dissatisfaction.
The concept of spatial clusters has gained prominence in economic development research and policy, particularly after Porter's influential work (1990). The primary goal is to enhance agricultural production and alleviate poverty through a socio-economic approach that empowers local farming families (Karki et al., 2021). Contract farming is often presented as a solution to the challenge of limited production resources. In this arrangement, producers and aggregators pre-arrange the exchange of the harvest, with aggregators potentially providing credit, monitoring, inputs, or even direct involvement in the production process (Arouna et al., 2015, 2017). Project partners often facilitate these contracts through various activities, such as workshops, meetings, field days, and the provision of loans, materials, and equipment. Contract farming is viewed as an economically viable practice that supports resource-constrained and socially disadvantaged smallholder farmers and forest owners in their agricultural endeavors (Karki et al., 2021).
However, despite the documented benefits of contract farming, the question of whether it truly satisfies smallholder farmers remains a subject of debate (Ruml & Qaim, 2021). Measuring the importance or satisfaction of various factors is a common research task, often presenting challenges for researchers. Methods like the Likert scale, ranking, evaluation, and ordering are frequently employed to assess these aspects."

2. METHODOLOGY
2.1 STUDY SETTING
Following the exploratory phase, three municipalities with soybean clusters were selected for this study. These three municipalities were chosen based on their level of soybean production: a larger soybean-producing municipality, a community with average soybean production for the country, and a smaller soybean-producing municipality. It should be noted that each of these three communities has soybean agribusiness clusters.
Therefore, the communities of Nikki, Kandi, and Copargo were identified for this study based on the criteria listed above. Two villages with soybean clusters and one village without soybean clusters were selected for this study in each of these three municipalities.
Specifically, regarding the villages, Biro is the village without clusters while Nikki Center and Danri are the localities with clusters in the Nikki municipality. Sam and Kassakou are the cluster villages in Kandi commune, while Sonsororo is the non-agribusiness cluster village. Finally, in Copargo commune, soybean agricultural clusters are located in the villages of Cana and Anandana; Pabégou is the only village in Copargo commune that does not have a soybean cluster.
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Figure 1: Map of the study area
2.2 SAMPLING
Similar to Mathenge et al. (2020) and Hirpesa et al. (2021), and earlier, Cochran's (1997) formula was used to determine the sample size (Eq. 1):
 	(Eq. 1) Where:
*   n: Minimum sample size required to produce significant results
*   t: Confidence level (the value corresponding to a 95% confidence level is 1.96)
*   p: Estimated percentage of the population that belongs to an ABC (when unknown, p = 0.5 is used, which corresponds to the worst-case scenario, or the widest dispersion).
*   m: Tolerable margin of error (e.g., we want to know the true proportion to approximately 5%).
The study sample size was determined with a 95% confidence level and a 5% margin of error.
 =384. 
I got this result in a sample size of 384 producers. This study was conducted among 360 soybean producers, of which 184 had contracts with aggregators and 176 did not. Data loss and non-response were a factor.
The unit of observation in this study is the soybean farm, regardless of whether it belongs to an agribusiness cluster. In the municipalities of the study area, 59 to 75 producers belonging to an agribusiness cluster were randomly identified. Similarly, 45 to 61 soybean producers not participating in an agribusiness cluster were sampled.
2.3 DATA
Two methods are used to obtain data for the Best-Worst Scaling method: the two-level orthogonal main-effect design (OMED) and the balanced incomplete block design (BIBD). In this research, the balanced incomplete block design was used to obtain the data.
Data collection was carried out in two stages. First, an exploratory phase allowed for the identification of villages and farmers who would participate in this study. This primary data was collected using a structured questionnaire via the KoboCollect application from the producers selected for this study. A total of 360 producers were included. The face-to-face interviews lasted 30 to 50 minutes per producer and were conducted over three weeks between February and March 2023. It should be noted that the vast majority of interviews were conducted in the local language, which facilitated effective information gathering. The first part of the questionnaire concerned the socio-economic characteristics of the producers, while the second part focused on the producers' preferences for the services offered by the ABC. Thus, data was collected from soybean producers who belong to an ABC and those who do not. The questionnaire used seven (7) balanced blocks, each comprising three (3) items. Note that the blocks are balanced in relation to the lines and options, which were randomly repeated the same number of times in the questionnaire to maintain the principle of likelihood. After the exploratory phase, seven (7) items were therefore identified by the producers and some technicians who implement the ABC. Using the software, the questionnaire was generated, comprising 7 blocks of 3 items each. This questionnaire was then digitized on the Kobocollect application to avoid errors. Of the seven questions that constitute the blocks, each producer surveyed was asked to choose the most and least important of the three items presented per question.
Table 1: Example of a question on the criterion for choosing services offered by the ABC
	More important 
	 Question 1 
	Less important 

	 
	all technical support 
	 

	 
	Access to agricultural credit
	 

	 
	Access to certified seed 
	 



2.4 BEST-WORST SCALING CONCEPTUAL FRAMEWORK
The Best-Worst Scaling (BWS) method, also known as maximum difference scaling, is an experimental economics technique used to assess the relative importance of individual preferences for attributes within a product, good, or service (Finn & Louviere, 1992). Widely applied in consumer behavior studies, BWS aligns with random utility theory. Originating in 1987 at the University of Alberta, the method is credited to Jordan Louviere. Louviere suggests that BWS offers advantages over traditional rating or ranking methods by enabling respondents to make comparative judgments without discrimination (RABE et al., 2018). Its versatility makes it applicable across various research domains, including agri-food, medical, and environmental studies. This research leverages BWS to understand producer satisfaction with services offered by their agribusiness clusters. While several modeling approaches can be applied to analyze respondent choices, mixed logit models are frequently used due to their ability to accommodate diverse producer behaviors. Modeling producer preferences in this way is crucial for the effective implementation of cluster tools, offering insights into how these tools can be optimized.
The analysis of choice question responses is based on the random utility framework proposed by (McFadden, 1974). This framework divides the utility function into two components: a systematic part, which is assumed to be dependent on attributes, and a stochastic part, which captures unobserved preferences (Train, 2009).

RESULTS AND DISCUSSION
2.5 DATA ANALYSIS
This study employs satisfaction analysis using the Best-Worst Scaling (BWS) method to identify the preferred services of soybean producers. The goal is to enhance these services or eliminate those that are less important or satisfactory to producers. According to Amadou (2014) and RABE et al. (2018), a set of *k* elements yields *k*(k-1) possible combinations. Selecting the most and least important options from these *k*(k-1) combinations corresponds to a maximum distribution of the difference in proposed choices. Βk represents the position of value *k* on the specific importance scale. Therefore, an unobserved level of importance for individual *i* can be expressed as follow:
, where  Pik   is the true level of importance for individual *i*, and εik is an error term accounting for unobserved factors. 
The probability of choosing *k* and *j* as the most and least important choices, respectively, across all available choices, equals the probability that the difference between probabilities Pik and Pij exceeds all other option combinations (*k*-1)-1 within the set of options. Assuming the error term is independent and identically distributed, the multinomial logit model can then be used to model the probability, which will be mathematically expressed as follows:
This regression analysis was employed to determine the relationships between several pairs of variables and to identify the impact of changes in one variable on another. Estimating the model allows us to determine which attributes are most and least preferred. This regression will determine the relationship between the two choices (most important and least important). This model also enabled the determination of the most and least preferred services by soybean producers in the study area. The choice of services was ranked in order of preference using the following equation:

Where Xδi is the utility of choosing service j and Xβk is the utility provided by choosing service k.‎
Table 2 summarizes the most and least preferred choices for each service offered by the agricultural cluster. This table indicates that the total number of repeated choices is 5040. Technical support for soybean producers is the most preferred choice among respondents. Following this are initial training for producers and the provision of machinery to producers. The least preferred services, according to this descriptive summary table, are agricultural credit, seeds, market availability, and agricultural inputs, respectively.
Table 2: Descriptive Statistics of Producers' Choices
	
	best
	% best
	worse
	% worse
	Difference

	Credit
	351
	13.93
	263
	10.44
	88

	Machine
	406
	16.11
	252
	10.00
	154

	Seed
	326
	12.94
	332
	13.17
	-6

	Intrant
	169
	6.71
	505
	20.04
	-336

	Marche
	283
	11.23
	481
	19.09
	-198

	Training
	460
	18.25
	306
	12.14
	154

	Support
	525
	20.83
	381
	15.12
	144

	Total
	2520
	100
	2520
	100
	0


Table 3 presents the parameter estimations of the mixed Logit model using the Best-Worst Scaling method. Initially, a reference was selected from the choices to be included in the model for comparison. In this instance, market availability was chosen as the baseline because, according to Table 2, access to agricultural credit and market availability are the least preferred choices. Furthermore, field observations indicate that while credit may be sought elsewhere, producers within the cluster prefer to sell at market prices after harvests, which are higher than those offered by the ABC. These findings are consistent with those of Arouna et al. (2015, 2017), who state that producers strongly prefer agricultural credit. Similarly, Arumugam & Shamsudin (2013) highlight that access to credit is an advantage of agricultural contracting. Harish & Kadrolkar (2016), Ray et al. (2020), and Sarkhel (2020) also note that market access, training, and technical support, which enhance production knowledge, are services that producers find satisfactory and from which they derive greater benefit.
Choices with a positive and significant sign are preferred compared to the reference, which is market availability. Conversely, significant choices with a negative sign are the least preferred, again considering market availability as the reference for producers. The significance of the standard deviation for each option indicates that the option has a random effect within the population.
Therefore, services such as credit, machinery, technical support, initial training, and seeds are the preferred factors compared to market availability, according to soybean producers in the study area. These factors—credit, machinery, seeds, technical support, and initial training—are significant at the 1% level, indicating they are the most preferred in the study area. Only the input supply option is significant at 5% and has a negative sign, suggesting that inputs are less preferred than market availability. According to Abebe et al. (2013), producers are willing to participate in agricultural contracts if the contract includes seed supply and technical assistance. However, these results contradict their findings, where inputs were preferred by producers.
The explanation for these results is that at the beginning of the agricultural season, producers require agricultural credit to start their businesses due to a lack of funds. They also need machinery to plow their fields at the outset. The importance of seeds is evident, as producers, particularly soybean producers, are beginning to recognize the productivity benefits of improved soybean seeds. Training and technical support are also crucial, as producers learn new techniques and technologies through close monitoring and training, such as in farmer field schools. The lower preference for inputs is understandable, as soybeans are not a crop that heavily relies on agricultural inputs like fertilizers, herbicides, pesticides, and insecticides.
Concerning standard deviations, only agricultural credit and initial training are significant, and this is at the 1% level. This indicates that the services provided by agricultural credit and the delivery of initial training exhibit a random effect. In simpler terms, the effect is not fixed within the study population and is therefore not homogeneous. These results confirm those of Arouna et al. (2015, 2017), who found that the preferences of rice producers in Benin for agricultural contracts are heterogeneous.
Table 3: Parameter estimates of the mixed logit model on the best and worst attributes
	Choix
	Coefficient
	Erreur Standard
	Significativité

	Crédit
	0.3861
	0.0621
	***

	Standart deviation Credit
	0.6267
	0.0992
	***

	Machine
	0.4516
	0.0529
	***

	Standart deviation Machine 
	-0.0021
	0.7313
	

	Support
	0.4386
	0.0490
	***

	Standart deviation support
	-0.0371
	0.4992
	

	Intrant
	-0.1838
	0.0559
	**

	Standart deviation intrant
	0.0122
	0.7067
	

	Training
	0.4772
	0.0582
	***

	Standart deviation training
	0.5528
	0.0990
	***

	Seed
	0.2463
	0.0489
	***

	Standart deviation seed
	-0.1442
	0.1959
	

	Gateman
	1.16*107
	
	

	Nombre de répondant 
	360
	
	

	Observation number
	5040
	
	

	Log-Likelihood
	-4343,2
	
	


Significant at 1% **: Significant at 5% *: Significant at 10%
Table 4 presents the market share of each service within the study population. The table indicates that technical training has the largest market share, followed by the provision of agricultural machinery, technical support, credit, and seeds. Similar to the analysis in Table 3, inputs account for the smallest market share at 4.96%.
Table 4: Estimated market share of each service
	Choice 
	Market Part 
	Rang

	Credit
	8.78%
	4th

	Machine
	9.37%
	2sd 

	support
	9.25%
	3rd 

	Intrant
	4.96%
	6th 

	training
	9.61%
	1st

	Seed
	7.63%
	5th 


CONCLUSION
This study aimed to analyze the preferences of soybean producers, both within and outside Agribusiness Clusters (ABCs), regarding the services offered by these agricultural clusters. The results indicated that, firstly, certain services have heterogeneous effects. Secondly, the analyses revealed that choices such as credit, machinery, technical support, training, and seeds are the options most preferred by producers. However, the provision of inputs is less preferred by producers. The results also showed that technical training has the largest market share. Subsequently, the choices of machinery, technical support, credit, and seeds follow this training choice, respectively. Inputs, as demonstrated in the results above, have the lowest market share and are therefore the least appreciated of the available options. Policies can better focus their efforts on the services most preferred by producers to enhance the effectiveness and efficiency of Agribusiness Clusters. 
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