


Typology of Pig Farms in the Municipality of Korhogo , Côte d’Ivoire

ABSTRACT
Pig farming in the municipality of Korhogo is characterised by marked variation in farm structure, management practices, and levels of technical organisation. This study aimed to establish a typology of pig farms in the municipality of Korhogo, northern Côte d’Ivoire. A descriptive and analytical cross-sectional study was conducted from 3 February to 20 April 2025 among 60 pig farms selected by convenience sampling. Data were collected through a structured questionnaire administered during farm visits, complemented by direct observations of housing, equipment, and animal management practices. The information covered farmers’ socio-economic characteristics, production systems, herd structure, feeding and watering practices, reproductive management, health management, biosecurity measures, and production constraints. Multiple Correspondence Analysis was used to identify the main dimensions differentiating farms, and Hierarchical Cluster Analysis using Ward’s method was subsequently applied to the factorial coordinates. The first three factorial axes accounted for 69.68% of the total adjusted inertia. Two major farm groups were identified. The first group represented 81.67% of farms and corresponded mainly to traditional or semi-intensive systems with small herds, limited technical expertise, locally available feed resources, weak reproductive monitoring, and limited biosecurity. The second group, representing 18.33% of farms, showed relatively better-developed infrastructure, more structured management, larger herds, and stronger technical organisation. These findings demonstrate substantial heterogeneity among pig farms in Korhogo and support differentiated approaches to farm support and development.
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1. Introduction
In response to the growing demand for animal-derived protein, livestock development efforts have focused primarily on species with short production cycles (FAO, 2012; OECD & FAO, 2025). Pig farming is one of the main short-cycle livestock production activities in sub-Saharan Africa. It represents an important source of income, employment, and animal protein for rural and peri-urban households (Adesehinwa et al., 2024). Evidence from a recent backyard pig-farming study further shows that small-scale pig rearing can contribute to household livelihoods, while its performance remains closely linked to husbandry practices and market organisation (Nipu et al., 2025).
In Côte d’Ivoire, owing to its high productivity and ability to provide high-quality animal protein, pig farming contributes to reducing the animal protein deficit while generating income for producers (FAO, 2012; MIRAH, 2023). Livestock farming nevertheless remains a secondary economic activity, contributing 4.5% to agricultural GDP and 2% to total GDP (MIRAH, 2023). Pork is an important source of animal protein, and demand for it continues to increase. The volume of purchases of pork and pork-derived products increased by an average of 21.41% per year, rising from 55,712 tonnes in 2019 to 121,055 tons in 2023 (FAO, 2024). The national pig population was estimated at approximately 464,006 head in 2023, according to estimates from the Ministry of Animal Resources (MIRAH, 2023). Domestic production remains largely insufficient to meet national demand, resulting in substantial reliance on imports of pork (MIRAH, 2023; FAO, 2024). The sector is characterised by a wide diversity of production systems, ranging from traditional extensive farming systems to semi-intensive and intensive operations (Brou et al., 2020). This heterogeneity is reflected in marked differences in herd management, feeding practices, reproduction, health management, zootechnical performance, and economic profitability. The control of African swine fever remains a major challenge for the sustainable development of the pig farming sector in Côte d’Ivoire (FAO, 2024). Within Côte d’Ivoire, an assessment of confined pig farms in urban and peri-urban Abidjan documented uneven implementation of external and internal biosecurity measures, indicating important farm-level variation in sanitary management (Kadja et al., 2021).
In northern Côte d’Ivoire, particularly in the municipality of Korhogo, pig farming is practised under highly variable conditions. Farms differ in terms of size, level of technical expertise, feeding practices, management systems, infrastructure, and health management strategies (Brou et al., 2020). Understanding this diversity is essential for designing development strategies tailored to the specific needs of different categories of farmers. Therefore, a better understanding of the various farming systems is essential for identifying their constraints, potential, and specific needs. Multivariate analysis methods, particularly Multiple Correspondence Analysis (MCA) combined with Hierarchical Cluster Analysis (HCA), are highly effective tools for identifying homogeneous groups of farms based on a set of qualitative and quantitative variables.  Recent evidence from smallholder pig farmers in northern Uganda indicates that production-system choice can be associated with farming experience, access to extension services, initial herd resources, market proximity, and household characteristics (Adewale et al., 2025). Similarly, recent research on smallholder commercial swine farms has shown that biosecurity implementation may be shaped by economic, social, and farm-context constraints, indicating that sanitary management should be interpreted in relation to the conditions under which farms operate (Whitaker et al., 2024). However, the heterogeneity described for pig farms in Korhogo requires a structured classification that integrates socio-economic characteristics with feeding, reproductive, infrastructure, and health-management practices. A locally grounded typology is therefore needed to distinguish homogeneous farm profiles and clarify the specific constraints and support needs associated with each profile. The aim of this study was to establish a typology of pig farms in the municipality of Korhogo.
2. Material and Methods
2.1 Study Area
[image: C:\Users\NZI\Desktop\mon dossier\cartes réalisées\carte de la commune de Kgo.tif]The study was conducted in the municipality of Korhogo, located in northern Côte d’Ivoire, from February 3 to April 20, 2025. Figure 1 shows the different localities visited. The municipality belongs to the Sudanian zone and has a tropical climate characterised by a rainy season from May to October and a dry season from November to April. The selection of these localities was based on the presence of pig farmers.
Figure 1: Surveyed localities in the municipality of Korhogo
2.2 Study Design and Methods
A descriptive and analytical cross-sectional study was conducted among pig farms in the municipality of Korhogo. The farms were selected using a non-probability convenience sampling method based on the availability of farmers and their willingness to participate in the survey (Landais, 1986). Accordingly, 60 pig farms located in different villages and neighbourhoods of the municipality were surveyed.
2.3 Data Collection
Data were collected using a structured questionnaire administered during individual interviews conducted directly on each farm. The questionnaire included verifiable and quantifiable information, namely: the socio-economic characteristics of the farmers (gender, age, sex, educational level, marital status, and school attendance), production systems, farm characteristics, livestock housing infrastructure, feeding and watering practices, health management, biosecurity measures, and the main constraints faced by producers. Direct observations were also conducted to verify the information collected regarding livestock housing facilities, equipment, and animal management practices.
2.4 Data Processing and Statistical Analysis
The typology of pig farming systems was established by combining Multiple Correspondence Analysis (MCA) and Hierarchical Cluster Analysis (HCA), both of which were performed using XLSTAT version 2014.5.03. MCA was used to summarise the information contained in the qualitative variables and to identify the main factors differentiating the farms. The factorial coordinates of the farms obtained from the first axes of the MCA were subsequently used as the basis for Hierarchical Cluster Analysis using Ward’s method. The optimal number of clusters was determined by automatic truncation of the dendrogram. Finally, contingency tables were constructed to describe the characteristics of each identified group of farms. Qualitative variables were expressed as frequencies and percentages to compare the different types of pig farming systems.
3. Results
3.1 Characteristics of the Surveyed Farms
The socio-economic and technical characteristics of the farms are presented in Table 1. The survey covered 60 farms distributed across the neighbourhoods and villages of the municipality of Korhogo. The farms were mainly located in Dokaha (21.67%), followed by Lakpolo (11.67%), and Tchékélézo and Natiokobadara (8.33%). The other localities each accounted for less than 7% of the surveyed farms.
Pig farmers were predominantly male (90%) and married or living with a partner (80%). Most farmers were between 36 and 59 years of age (73.33%) and had a low level of formal education (61.67%). In 95% of cases, pig farming was undertaken on the farmers’ own initiative, as a secondary activity, without membership in any professional organisation.
All pig housing facilities were constructed with durable materials and had concrete floors. Production systems were predominantly farrow-to-finish systems oriented towards commercial production. Herd sizes were relatively small. Indeed, 56.67% of the farms kept fewer than ten animals and more than half (52%) had no breeding boar. The majority of farmers (73.33%) practised exclusive confinement of their animals, although a minority (20%) alternated between confinement and free-ranging systems.
Feeding was primarily based on mixtures of agricultural and agro-industrial by-products combined with swill (83.33%), which were provided twice daily on the majority of farms (73.33%).
From a health management perspective, biosecurity measures were very limited. None of the farms had a footbath, and only 5% implemented a preventive animal health programme. The main health problems reported were parasitic and infectious diseases (41.67%).
Table 1: Socio-economic and technical characteristics of the farms
	Variable
	Category
	Frequency (%)

	Localities
	Dokaha
	21,67

	
	Lakpolo
	11,67

	
	Tchékélézo
	8,33

	
	Natiokobadara
	8,33

	
	Other localities
	50

	Gender
	Male
	90

	
	Female
	10

	Marital status
	En couple
	80

	
	Single
	20

	Age group
	36–59 years
	73.33

	
	Other 
	26.67

	Educational level
	Low level of formal education
	61.67

	
	Other educational levels
	38.33

	Mode of entry into the activity
	Personal initiative
	95

	
	Other
	5

	Professional organization membership
	Non-member
	100

	
	Member
	0

	Type of housing
	Durable materials with concrete flooring
	100

	Production orientation
	Commercial farrow-to-finish system
	100

	Herd size
	< 10 pigs
	56.67

	
	≥ 10 pigs
	43.33

	Presence of a breeding boar
	No breeding boar
	52

	
	At least one breeding boar
	48

	Management system
	Confinement housing
	73.33

	
	Confinement + free-ranging
	20

	
	Free-ranging
	6.67

	Type of feed
	Agricultural and agro-industrial by-products + swill
	83.33

	
	Other feeds
	16.67

	Feeding frequency
	Twice daily
	73.33

	
	Once daily
	26.67

	Presence of a footbath
	Yes
	0

	
	No
	100

	Animal health prophylaxis program
	Yes
	5

	
	No
	95


3.2 Multiple Correspondence Analysis (MCA)
The eigenvalues obtained show that the first three factorial axes (F1, F2, and F3) account for 69.68% of the total adjusted inertia (Table 2). The first axis (F1) accounts for 53.62% of the inertia, while the second (F2) and third (F3) axes explain 9.76% and 6.29% of the total variability, respectively. The factorial plane defined by axes F1 and F2 captures 63.38% of the total information, indicating a satisfactory representation of the data structure.
Axis F1 represents the main factor differentiating pig farms. It reflects a gradient of technical intensification, contrasting systems with a low level of technical expertise with systems characterised by better organisation. Farms located at the negative end of this axis are characterised by small herd sizes, the absence of breeding boars, feeding practices based primarily on agricultural and agro-industrial by-products, the absence of reproductive performance monitoring, limited access to veterinary care, inadequate biosecurity, and limited mastery of animal husbandry practices. These characteristics correspond to traditional farming systems relying mainly on empirical knowledge. Conversely, farms located at the positive end of the F1 axis have relatively better-developed infrastructure, more rigorous reproductive management, more structured animal health management, and a higher level of managerial organisation. These farms correspond to semi-modern systems undergoing a process of gradual intensification. Thus, axis F1 represents a transition from traditional to semi-improved farming systems.
Axis F2, which accounts for 9.76% of the total inertia, primarily highlights differences in farmers’ mastery of management techniques, independently of the overall level of farm modernisation. It is associated with reproductive practices, feed management, and preventive health measures. Farms with better monitoring of breeding animals, more regular feed distribution, and more rigorous maintenance of housing facilities are contrasted with those whose management practices remain largely empirical. This axis therefore reflects a gradient of technical proficiency associated with differences in farmers’ knowledge and skills.
Axis F3 explains 6.29% of the total variability and provides additional information on the diversity of production systems. It appears to distinguish farms that have developed diversification strategies, such as integration with poultry production, the use of pig manure as an organic fertiliser, or the use of improved breeds, from farms exclusively focused on pig production with limited utilisation of available resources. This axis therefore reflects the degree to which farms are integrated into a broader strategy of agricultural diversification and by-product utilisation.
	
	F1
	F2
	F3

	Eigenvalue
	0.315
	0.155
	0.131

	Inertia (%)
	17.283
	8.499
	7.211

	Cumulative % 
	17.283
	25.782
	32.993

	Adjusted Inertia
	0.084
	0.015
	0.010

	Adjusted Inertia (%)
	53.624
	9.764
	6.295

	Cumulative % 
	53.624
	63.388
	69.683


Table 2: Eigenvalues ​​and percentages of inertia




3.3 Hierarchical Cluster Analysis (HCA)
The Hierarchical Cluster Analysis performed on the matrix of factorial coordinates obtained from the MCA made it possible to identify distinct groups (Figure 2). The dendrogram revealed a two-cluster structure. The first group comprised 81.67% of the surveyed farms, whereas the second group accounted for 18.33%. The first group represented the traditional farming system, while the second corresponded to the semi-modern farming system. This distribution highlights the strong predominance of the traditional pig farming system in the municipality of Korhogo.
The traditional farming system consisted predominantly of small-scale family farms managed according to conventional practices. It was characterised by a small number of breeding animals, frequent absence of a breeding boar, and feeding practices based mainly on agricultural by-products. Limited mastery of reproductive techniques and the absence of farm records were observed. Biosecurity measures were inadequate, and disinfection of housing facilities was rarely practised. The use of veterinary services was also limited. Thus, this type of farming was characterised by a low level of technical expertise, with either extensive or semi-intensive management practices.
The semi-modern farming system, represented by a smaller number of farms, exhibited a relatively higher level of organisation, with better-developed infrastructure and more rigorous reproductive management. Health management measures were implemented, and these farms generally maintained larger herd sizes. This system represented an intermediate form between the traditional and intensive production systems. Furthermore, the typology of the groups according to farming system is presented in Table 3.









                   


Figure 2: Classification tree of the livestock system
Table 3: Typology of groups according to farming system

· 6.1% Sanitary rest period
· 0% Commercial feed + agricural by-products
· 14.3% Housing disinfection
· 6.1% No cleaning of feeders and drinkers
· 40;8% No intervention
· 2% Keeping written records
· 4.1% Having a health prophylaxis program
· 28.6% At least one gilt
· 10.2% More than 20 animals in total
· 2% Mating twice per year
· 0% Mating at 7-8 months of age
· 0% Boars aged 7-10 months
· 0% Culling at 2-4 years of age
· 16.3% Young farmers
· 12.2% Women
· 45.5% Married farmers
· 75.5% No formal education
· 38.8% farmers
· 0% Pig farming as the primary occupation
· 14.3% With 2 years of experience
· 57.1% No boar
· 8.2% Complete free-ranging 
· 22.4% Exotic breeds
· 0% More than 5 sows
· 0% Boar culling age (2-3 years)
· 2% Buried in a pit 







                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
Group 1

· 0% Sanitary rest period
· 27.3% Commercial feed + agricural by-products
· 72.7% Housing disinfection
· 0% No cleaning of feeders and drinkers
· 0% No intervention
· 27.3% Keeping written records
· 9.1% Having a health prophylaxis program
· 0% At least one gilt
· 54.5% More than 20 animals in total
· 72.7% Mating twice per year 
· 72.7% Mating at 7-8 months of age
· 54.5% Boars aged 7-10 months
· 63.6% Culling at 2-4 years of age 
· 36.4% Young farmers
· 0% Women
· 87.8% Married farmers 
· 0% No formal education 
· 0% farmers
· 27.3% Pig farming as the primary occupation
· 9.1% With 2 years of experience
· 27.3% No boar
· 0% Complete free-ranging 
· 0 Exotic breeds 
· 36.4% More than 5 sows
· 45.5% Boar culling age (2-3 years 
· 0% Buried in a pit







Group 2













4. Discussion
Multiple Correspondence Analysis (MCA) and Hierarchical Cluster Analysis (HCA) revealed the diversity of pig farming systems in the municipality of Korhogo. The first three factorial axes accounted for 69.68% of the adjusted inertia, indicating a satisfactory representation of the data. According to Escofier and Pagès (2008), the interpretation of factorial axes in Multiple Correspondence Analysis is based on the proportion of explained inertia and the contributions of variables to the dimensions retained. A high cumulative inertia across the first factorial axes indicates that these dimensions provide a robust summary of the underlying structure of the data. In applied studies, cumulative inertia exceeding 60% is generally considered satisfactory for interpreting the underlying structure of qualitative data (Escofier & Pagès, 2008; Husson et al., 2017). This proportion suggests that the variables included in the analysis effectively capture the differences among pig farms.
The first factorial axis alone accounted for 53.62% of the observed variability, indicating that a limited number of variables strongly discriminated among farms (Escofier & Pagès, 2008; Husson et al., 2017). These findings are consistent with those reported in several studies on pig production systems in Africa. They indicate that herd size, level of investment, production management practices, feeding practices, and health management are the main factors differentiating farms (Dione et al., 2014; Brou et al., 2020; Adesehinwa et al., 2024). Furthermore, differences in farm functioning appear to result primarily from farmers’ strategies for managing resources, feeding animals, and controlling health risks (Dedieu et al., 2008).
Hierarchical Cluster Analysis (HCA) identified two groups of farms, representing 81.67% and 18.33% of the surveyed farms, respectively. The predominance of the first group suggests that most pig farmers in Korhogo operate traditional or semi-intensive production systems characterised by low levels of investment, feeding practices based primarily on locally available resources, and limited access to technical support. This pattern is widely documented in smallholder pig production systems in sub-Saharan Africa, where small-scale farms account for the majority of production (Dione et al., 2014; FAO, 2023; Adesehinwa et al., 2024). In Côte d’Ivoire, the high proportion of traditional farms may also be attributed to limited access to financial resources, commercial feed, genetically improved breeding stock, and veterinary services (MIRAH, 2022).
In contrast, although representing a minority, the second group may correspond to more intensive farms characterised by a higher level of technical expertise, more modern infrastructure, and better-organised production systems. The coexistence of traditional, semi-intensive, and intensive production systems has frequently been reported in studies characterising pig farming systems in sub-Saharan Africa (Dione et al., 2014; Brou et al., 2020; FAO, 2023; Adesehinwa et al., 2024). The better-performing farms are generally those that implement more stringent biosecurity measures, use formulated feeds, have appropriate infrastructure, and benefit from greater access to technical support (Dione et al., 2014; Adesehinwa et al., 2024).
The high degree of heterogeneity observed confirms that support strategies for the pig production sector cannot follow a one-size-fits-all approach. Several authors have emphasised that sustainable improvements in productivity depend on interventions tailored to the specific characteristics, resources, and constraints of each type of farm (Landais et al., 1988; Dedieu et al., 2008; Dione et al., 2014; Adesehinwa et al., 2024). Traditional farms should primarily benefit from strengthened technical capacities among producers, improved biosecurity practices, better-quality feed, and enhanced access to veterinary services (FAO, 2023; Adesehinwa et al., 2024). In contrast, more intensive farms would likely benefit more from innovations focused on genetic improvement, precision feeding, and infrastructure modernisation. Such interventions could contribute to optimising technical and economic performance and enhancing the competitiveness of these production systems (FAO, 2023; Adesehinwa et al., 2024).

5. Conclusion
Pig farming in the municipality of Korhogo is organised around two main production profiles that differ in technical organisation, herd management, feeding, reproductive practices, health management, and infrastructure. The predominant profile, accounting for 81.67% of surveyed farms, corresponds mainly to traditional or semi-intensive production. These farms generally operate with small herds, limited technical expertise, locally available feed resources, weak reproductive monitoring, limited veterinary support, and inadequate biosecurity measures. The second profile, representing 18.33% of farms, is relatively more structured, with better-developed infrastructure, larger herds, more rigorous reproductive management, and stronger health-management practices. The typology therefore confirms that pig production in Korhogo is heterogeneous and cannot be considered as a single uniform farming system. Support measures should consequently be adapted to the characteristics and constraints of each farm profile, with emphasis on improving technical capacity, feeding, biosecurity, veterinary access, reproductive management, and infrastructure according to the level of farm organisation. This differentiated approach is consistent with the observed production conditions and development needs of the surveyed farms.


Limitation

This study involved 60 pig farms selected through non-probability convenience sampling within a single municipality. Consequently, the findings describe the surveyed farms and should not be interpreted as statistically representative of all pig farms in Côte d’Ivoire. The cross-sectional design also reflects farm characteristics during the study period only. Although questionnaire responses were complemented by direct observations, some information depended on farmers’ reporting. These considerations should be taken into account when interpreting the identified farm typology and its broader applicability.
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