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NAnalysis of non zootechnical factors in the sale of small ruminants as influenced by wholesale traders in the city of Niamey in Niger. 


ABSTRACT
Aims: 
This study identified non-zootechnical parameters influencing the sale of small ruminants by wholesale traders.
Study design:  
The study was conducted by researchers from the National Institute of Agricultural Research of Niger, the Livestock Multiplication Center, and the Abdou Moumouni Universities of Niamey and Agadez.
Place and Duration of Study: 
The study was conducted over a year in the five districts of the Niamey Urban Community (CUN), covering the CUN's main livestock markets: Airport, Koira Tegui, Lazaret, Niamey 2000, Talladjé, Tourakou, and Right Bank markets.
Methodology:
The study focused on sixteen non-zootechnical parameters to determine their significance levels. 
Data were collected from 407 livestock traders using survey forms. Analyses performed using Stata software involved ed the application of multiple linear regression. The Ordinary Least Square (OLS)  method was used to estimate the coefficients of the explanatory variables.
Results:
[bookmark: _Hlk211776658]The results revealed the importance of non-zootechnical variables in the process of selling small ruminants by wholesale traders. Marital status (divorced) and the place of sale (right bank) had a significant influence of 5% on the sales of small ruminants conducted by wholesale traders. The modalities related to the Hausa ethnicity, the markets of Koira Tegui and Niamey 2000, and the purchasing motive for breeding and resale had a significant influence of 10% on sales. The variables of affiliation to an organization, mode of payment (cash), and sales location (Tourakou) were also found to be significant at the 1% level. 
Conclusion: 
The significant variables can be summarized as affiliation to an organization, purchasing motive, marital status, sales location, ethnicity, and mode of payment.
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1.INTRODUCTION
Livestock farming represents a major asset in West Africa. The sector provides 10-15% of the agricultural GDP (Amadou, 2020). The contribution of livestock farming is estimated through animal products and generated resources. The sale of live cattle is the main source of resources (Amadou, 2018). Niger, classified as a livestock country, has a significant population of 24.041.678 UBT (MAG/EL, 2025). Livestock farming contributes 11% of the national GDP and 35% of the agricultural GDP (Atlas, 2014). The livestock sector is valued at 3.911 billion Fcfa (MAG/EL, 2025). The sale of live cattle provides enormous financial resources (Amadou, 2020).
The Niamey region has a total of 143.779 livestock units (UBT) of all species, with 39.897 UBT for small ruminants (MAG/EL, 2025). The sale of livestock is an important activity for farmers and the municipality. Farmers regularly resort to selling animals to meet their needs. Small ruminants are the first species to be harvested for sale (Amadou and al, 2018).
The importance of livestock farming in the national economy has led to several studies being conducted on the cattle-meat sector. At the regional level, these studies mostly focus on the explanatory factors for the selling price of sheep for Tabaski in Dakar (Ly, 1997), price variations in the market for small ruminants in Bouaké (Touré and al., 2005) and the study of the marketing of live cattle in Senegal (Sadibou, 2021). The studies conducted at the national level have primarily focused on the role of commercial livestock farming in the economy of pastoral households in Niger (Amadou and al., 2018), the impact of exports to Nigeria on the sheep sector in Niger (Oumarou, 2018), the analysis of the selling by weight of cattle in Gothèye (Salifou, 2018), and the marketing of sheep in the Maradi region (Abdoulaye and al., 2019).
These studies are mostly focused on selling prices and zootechnical parameters of animals. Indeed, very few studies have dealt with non-zootechnical parameters as this study intends to do; this is the case of the study '. Factors associated with selling price of cattle at livestock marts' conducted by Hugh and al (2010), which considered the level of education; the study of 'Beef cattle value chain analysis' that took into account the selling period in the analysis of animal product sales (Adunea and al., 2019).
In view of the lack of studies addressing non zoothechnical parameters in the process of selling live cattle, it is necessary to focus on works that take them into account. Mastering non-zootechnical factors will enable traders to improve their sales. Indeed, significant variables will guide wholesale traders' choices regarding the factors to consider when selling small ruminants. These results will help improve the income of stakeholders and the functioning of the live cattle sector. The present study therefore aims to determine the non zoothechnical parameters influencing the sale of small ruminants by wholesale traders in the urban community of Niamey.
2.MATERIALS AND METHODS
The study was conducted in the five districts of the urban community of Niamey (CUN). It involved the main livestock markets of the CUN: the markets of the Airport, Koira Tegui, Lazaret, Niamey 2000, Talladjé, Tourakou, and the Right Bank (figure 1). This study is aimed at specializing wholesale traders specialized in the sale of small ruminants (goats and sheep). It consists of identifying the non-zootechnical factors determining the sale of small ruminants by wholesale traders.
The study was conducted in the five districts of the urban community of Niamey (CUN). It involved the main livestock markets of the CUN. 
Characteristics of cattle investigated
[bookmark: _GoBack]Must include cattle scientific names …

    Figure 1: Map of the study area 
    Source: Bahari and Moumouni 
The choice of the sample to be surveyed was estimated using Dagnelie's (2011) formula: Sample size (n) = [z²*p(1-p)] / e² 
                   • z = z-score;
                   • e = margin of error;
                   • p = standard deviation;
z = 1.96: Desired confidence level. It corresponds to a confidence level of 95%; 
p = 0.5: Level of indicators to measure; 
e = 0.05: Acceptable margin of error. 
n = (1.96)² * 0.5 (1-0.5) / (0.05)² = 385
n = 385.
The sample size was expanded to four hundred seven respondents, n = 407.
Data were collected using survey forms. For the needs of the study, five surveyors were recruited. The survey forms are structured around sixteen (16) variables:
- Payment method;
- Nature of the price;
- Market place;
- Age category;
- Marital status;
- Gender;
- Repondent's ethnicity;
- Level of education;
- Reason for purchase;
- Nature of the sale;
- Type of supplier;
- Affiliation to an organization;
- After-sales delivery;
- Local of Nature;
- Commercial Species
- Nature of the market.
The variables are subdivided into several modalities (2 to 7).
The analyses were conducted using Stata software. The analyses allowed, through the application of multiple linear regression, to determine the influence of the studied variables on the sale of small ruminants. 
The results obtained were used for writing an econometric model. 
For the formulation of the model, George's formula (1897) was used: 
Y = β0 + β1X1 + β2X2 + ⋯ + βkXk + ε 
Considering the variables retained in the framework of the study, the model is written:
[bookmark: _Hlk209080574]SALES = β0 + β1Payment_Mode + β2Age_Category + β3Education_Level + β4Purchase_Reason + β5Gender + β6Ethnicity + β7Marital_Status + β8Market_Place + β9Organization_Affiliation + β10Delivery + β11Supplier_Nature + β12Price_Nature + β13Sales_Nature + β14Commercial_Species + β15Local_Nature + β16Market_Nature + 𝜺. 
In this model, different variables are involved:
[bookmark: _Hlk209039128]- SALE: the explained or dependent variable
- Payment_Mode, Age_Category, Education_Level, Purchase_Reason, Gender, Ethnicity, Marital_Status, Market_Place, Organization_Affiliation, Delivery, Supplier_Nature, Price_Nature, Sale_Nature, Commercial_Species, Local_Nature and Market_Nature: explanatory or independent variables
- β0 · · · , β16: the parameters to be estimated
- ε is the error term.
Considering only the significant variables (ethnicity, organization affiliation, purchase reason, marital status, market place, and payment mode), the simplified model is written as:
SALES = β0 + β1Ethnicity + β2Purchase_Reason + β3Marital_Status + β4Organization_Affiliation + β5Market_Place + β6Payment_Method + ε.
Ultimately, the variables retained for the model are:
- SALES: the explained or dependent variable
[bookmark: _Hlk209039324]- Purchase_Reason, Ethnicity, Marital_Status, Organization_affiliation, Market_place, and Payment_method: explanatory or independent variables
- β0, ..., β6: the parameters to be estimated- ε is the error term.
The analysis of the coefficients of the explanatory variables is done based on the so-called reference modality. For each variable, the reference modality corresponds to the modality that does not appear in the coefficient table of the explanatory variables. The analysis involves performing a regression of the qualitative variables on a quantitative variable one (sales). To do thisso, the study had to resortused  to the linear model with categorization. Thus, linear regression  based on the least squares method (LSM) was used.
3. RESULTS AND DISCUSSION 
Table 1:  Correlation matrix of variables investigatedDescriptive Statistics.
A graph of the principal component analysis must be used. 
This will prevent so many tables.
	Variables
	Modalities  
	%
	      Level of    
     Significance

	Payment method
	Cash
	 86.24
	     P<0.01

	
	Credit
Barter
	        10.81
        2.95

	

	Nature Market
	Collection
Grouping 
Terminal 
	39.56
        19.16
41.28
	

	Reason for purchase
	Slaughter
	56.27
	[bookmark: _Hlk200806223]    
      P <0.1

      P <0.1

	
	Breeding
	        2.70
	

	
	Sacrifice
Resale 
	16.95
24.08
	

	Price assessment
	Acceptable
	87.71
	     Not significant

	
	High
	8.60
	

	
	Very High
	3.69
	

	Level of education
	Arabic literacy
	11.30
	     Not significant

	
	Illiterate 
Traditional literate
	33.66
17.44
	

	
	Primary school
	28.75
	

	
	Secondary
	8.85
	

	Market Location
	Aéroport
	10.07
	    
      P <0.1

      P <0.1
      P <0.05

      P <0.01

	
	Koira Tegui
	4.91                        
	

	
	Lazaret
	4.18
	

	
	Niamey 2000
	5.90
	

	
	Rive droite
	9.09
	

	
	Talladjé
	6.63
	

	
	Tourakou
	59.21
	

	Marital status
	Single
	16.46
	     
      P <0.05

	
	Married 
Divorced                              
Widower
	76.17
       3.44
       3.93
	

	Commercial_Species
	Sheep 
Goat            
	82.56
17.44
	       Not significant

	Gender
	Male
Female
	100
0
	       Not significant

	Ethnicity
	Djerma
	40.29
	        P <0.1

	
	Haoussa
	40.29
	

	
	Peul
	14.25
	

	
	Touareg
	5.16
	

	Organization Affiliation
	No
	58.72
	         P <0.01

	
	Yes
	41.28
	

	Suppliers
	Bucher
	12.78
	Not significant

	
	Retailer 
Breeder
	16.46
56.02
	

	
	Other Wolesaler
	14.74
	

	Nature of sale
	Big 
	13.27
	Not significant

	
	Detail 
Contractual 
	76.17
10.57
	

	Delivery 
	No
	90.56
	Not significant

	
	Yes
	9.44
	

	Age category
	Adolescent
	11.06
	Not significant

	
	Adult
	75.18
	

	
	Elderly
	13.76
	

	Local_Nature
	Straw barn
Metal shed
Without hangar
	20.15
1.23
78.62
	       Not significant


Note: The P-value was used to determine the level of significance. 
The analysis of Table 1 shows: 
- The variables membership in an organization, payment method (cash) and place of sale (Tourakou) are significant at 1%; 
- The variables marital status (divorced) and place of sale (Rive droite) are significant at the 5% level.  
[bookmark: _Hlk211777175]- The variables ethnicity (Hausa), place of sale (Koira Tegui and Niamey 2000), and purchase reason (breeding and resale) are significant at 10%.
Table 2 presents the results related to the analysis of variance, the overall significance test, and the goodness of fit. 

Table 2: Analysis of variance table, global significance test and goodness of fit.
	Residual
	       SS
	df
	MS
	Number of observations
	=
	407

	
	
	F (37.369)
	=
	2.41
	
	

	Model
	1095.12142
	37
	29.5978762
	Prob > F
	=
	0.0000

	Residual
	4533.59602
	369
	12.2861681
	[bookmark: _Hlk200532612]R-squared
	=
	0.21

	 
Total
	5628.71744
	Adj R-squared
	=
	0.1138
	
	3.5052

	[bookmark: _Hlk201442930]
	
	406
	13.8638361
	Root MSE
	=
	



The model is globally significant at 1%. The goodness of fit is moderate (Root MSE=3.5052). 
Table 3 describes the coefficients of the explanatory variables used. 
Table 3: estimated coefficients of the explanatory variables.
	Sales
	Coefficient
	Std. err.
	t
	P>t
	95% confidence
	Interval

	Gender

	Male
	0
	(omitted)
	
	
	
	 

	Age category

	Adult
	0.4885433
	0.603329
	0.81
	0.419
	-0.697851
	1.674937

	Elderly
	0.5510827
	0.744667
	0.74
	0.46
	-0.91324
	2.015406

	Marital status

	Divorced
	2.248778
	1.06284
	2.12
	0.035
	0.158794
	4.338762

	Married
	0.0254271
	0.487141
	0.05
	0.958
	-0.932494
	0.9833478

	Widower
	1.243541
	1.015089
	1.23
	0.221
	-0.752544
	3.239627

	Ethnicity

	Haoussa
	0.8392617
	0.466816
	1.8
	0.073
	-0.078691
	1.757214

	Peulh
	0.4753591
	0.623959
	0.76
	0.447
	-0.751603
	1.702321

	Touareg
	-0.8330145
	0.940596
	-0.89
	0.376
	-2.682616
	1.016587

	Level of education

	Traditional literate
	-1.265087
	0.831198
	-1.52
	0.129
	-2.899565
	0.369392

	Illiterate
	-0.8092194
	0.726655
	-1.11
	0.266
	-2.238124
	0.6196857

	Primary school
	-0.9375847
	0.674051
	-1.39
	0.165
	-2.263047
	0.3878774

	Secondary
	-1.499024
	0.913889
	-1.64
	0.102
	-3.296108
	0.29806

	Organization Affiliation

	Yes
	2.548834
	0.621398
	4.1
	0.000
	1.326909
	3.77076

	Payment method

	Cash
	1.573828
	0.590502
	2.67
	0.008
	0.412657
	2.735

	Barter
	1.417611
	1.193517
	1.19
	0.236
	-0.929337
	3.764558

	Market Location

	Koira Tegui
	1.861299
	1.02046
	1.82
	0.069
	-0,145349
	3,867946

	Lazaret
	0.4987139
	1.086989
	0.46
	0.647
	-1.638757
	2.636185

	Niamey 2000
	1.852595
	0.993747
	1.86
	0.063
	-0.101523
	3.806712

	Rive droite
	1.895351
	0.864066
	2.19
	0.029
	0.196241
	3.594461

	Talladjé
	1.376742
	0.922849
	1.49
	0.137
	-0.437961
	3.191446

	Tourakou
	2.091704
	0.664839
	3.15
	0.002
	0.784356
	3.399053

	Commercial_Species

	Sheep
	0.5256333
	0.508305
	1.03
	0.302
	-0.473905
	1.525171

	Reason for purchase

	Breeding
	2.284518
	1.334524
	1.71
	0.088
	-0.339708
	4.908745

	Resale
	1.12208
	0.57546
	1.95
	0.052
	-0.009513
	2.253672

	Sacrifice
	0.0228758
	0.586821
	0.04
	0.969
	-1.131056
	1.176808

	Nature of sale

	Detail
	-0.1465977
	0.696516
	-0.21
	0.833
	-1.516235
	1.22304

	Big
	0.0920231
	0.843965
	0.11
	0.913
	-1.567562
	1.751608

	Price assessment

	High
	-0.4983878
	0.653906
	-0.76
	0.446
	-1.784237
	0.7874612

	Very High
	-0.7935055
	1.005499
	-0.79
	0.431
	-2.770733
	1.183722

	Delivery

	Yes 
	-0.4790862
	0.369264
	-1.3
	0.195
	-1.205211
	0.2470388

	Suppliers

	Bucher
	0.5055196
	0.697727
	0.72
	0.469
	-0.8665
	1.877539

	Retailer
	0.3243305
	0.646601
	0.5
	0.616
	-0.947154
	1.595815

	Breeder 
	0.2183382
	0.535299
	0.41
	0.684
	-0.83428
	1.270957

	Nature Market

	Grouping
	-0.6151452
	0.504885
	-1.22
	0.224
	-1.607958
	0.377668

	Terminal
	-0.035978
	0.410201
	-0.09
	0.93
	-0.842603
	0.7706469

	Local_Nature

	Metal shed
	0.8075075
	1.706783
	0.47
	0.636
	-2.548734
	4.163749

	Without hangar
	-0.2063245
	0.466082
	-0.44
	0.658
	-1.122835
	0.7101862

	Constante
	3.5728
	1.555141
	2.3
	0.022
	0.514749
	6.63085


Note: the OLS method was used for estimating the coefficients of the explanatory variables. 
Table 4 is a summary of the significant variables. 
Table 4: Summary of the coefficients of the significant variables.
	Variables
	Coefficients

	Marital status (Divorced)
	2.25**

	
	(1.06)

	Ethnicity (Haoussa)
	0.84*

	
	(0.47)

	Organization Affiliation (Yes)
	2.55***

	
	(0.62)

	Payment method (Cash)
	1.57***

	
	(0.59)

	Market Location (Koira Tegui)
	1.86*

	
	(1.02)

	Market Location (Niamey 2000)
	1.85*

	
	(0.99)

	Market Location (Rive droite)
	1.90**

	
	(0.86)

	Market Location (Tourakou)
	2.09***

	
	(0.66)

	Reason for purchase (Breeding)
	2.28*

	
	(1.33)

	Reason for purchase (Resale)
	1.12*

	
	(0.58)

	Constant
	3.57**

	
	(1.56)


[bookmark: _Hlk208698803]Note: *** P <0.01, ** P <0.05, * P <0.1
The results of the study show an R-squared of 21%. These results are higher than those reported by several authors in the context of qualitative studies. These authors believe that for qualitative variables, an R-squared below 20% is acceptable. Among these authors, we can cite Bertrand and al (2004), Michael (2004), Arthur (2009), and Felicia (2009). Affiliation with an organization, payment method, and sales location (P <0.01) are significant at 1%. Indeed, compared to non-affiliation (reference value), belonging to an organization has a higher effect. Thus, sales of small ruminants are greater among wholesale traders who have joined an organization compared to those who have not.
The cash payment method has a significant influence on sales compared to credit payment taken as a reference value. At the level of wholesale merchants, cash sales far exceed credit payments. Regarding the sales location, the Tourakou market shows a significant influence compared to the Airport market taken as the reference value. We can conclude that sales are more important among wholesale merchants at the Tourakou market compared to those at the Airport market. It should be noted that the Tourakou market is the largest livestock market in the city of Niamey.
Marital status and the market location (Rive droite) are both significant (P <0.05) at 5% compared to the reference values. In terms of marital status, the divorced category has a positive effect compared to the reference value (single). The divorced status positively impacts sales compared to the single individuals. Sales are higher for the divorced wholesale trader than for the single one. We can infer that compared to the single individual, the divorced trader sells his animals more easily.
Regarding the location of the market, the right bank market has a greater effect (positive coefficient) compared to the reference value (Aéroport). The presence of wholesale traders at the right bank market positively impacts sales compared to those at the airport. The significance of sales is explained by the role this market plays in the city of Niamey. Indeed, the right bank market is one of the most important in the capital.
As for the reason for purchase, the 'resale and breeding' modalities have a lower effect compared to slaughter, which is taken as the reference value. Therefore, these two modalities impact sales to a lesser extent than slaughter. Sales of small ruminants intended for resale and for breeding are thus less significant than those for the purpose of slaughter.
[bookmark: _Hlk209082568]The markets of Koira Tegui and Niamey 2000 have a lower effect (negative coefficient) compared to the reference value (Aéroport). The presence of wholesale traders at these two markets negatively impacts the sales at the airport. Sales decrease with the presence of traders in these two markets. The ethnicity variable, particularly the Haoussa modality, impacts sales to a lesser extent compared to the reference value (Djerma). Indeed, sales are less significant among Haoussa wholesale traders than among Djerma.
Ultimately, sales are mainly determined by marital status (divorced), affiliation (yes), the reason for purchase for resale and breeding, the market location (Tourakou, Rive droite, Koira Tegui and Niamey y2000), ethnic background (Hausa), and cash payment.
These results show the importance of non zoothechnical factors in the process of selling small ruminants by wholesale traders. To do this, the analysis of the determinants of livestock sales should not be limited to zoothechnical factors. 
A complete analysis of the determinants of livestock sales requires taking into account non zoothechnical factors. 
Hugh and al (2010) reported the significance of the selling period of young cattle in the context of livestock marketing.
Bultossa and al (2023) reported the significant influence of marital status and producer involvement at the organization level. 
Adunea and al (2019) mentioned a significant influence of education level on beef production for the market. 
Ayelech (2011) and Addisu (2016) also stated a significant influence of education on the supply of agricultural products to the market. 
4. CONCLUSION 
The importance of sales is observed at the level of wholesalers affiliated with an organization and among divorced individuals. The importance of sales is observed at the level of wholesalers affiliated with an organization and among divorced individuals. They are also determined by the purchase of small ruminants for resale and breeding, the location of the livestock market (Niamey 2000, Koira Tegui, Rive droite and Tourakou), membership in the Hausa ethnicity, and the cash payment method. 
This study shows the importance of non-zootechnical factors in the process of selling small ruminants. Thus, in the context of identifying factors that have a significant influence on the sale of animal products, it is essential to consider both zoothecnical and non-zoothecnical variables. Indeed, the results of studies focusing solely on zoothecnical factors are incomplete. 
Therefore, it is important to focus on studies oriented towards non-zoothecnical factors. A better functioning of the beef cattle sector is essential to achieving food sovereignty. Continuing similar studies will provide complete results that serve as decision-making tools.
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