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ABSTRACT  
	In Burundi, agriculture is the pillar of food security, but smallholders face financing constraints. This study aims to assess the impact of agricultural loans on the food security of rural households in the commune of Ngozi. A survey conducted in May 2025 questioned 384 households, divided equally between credit beneficiaries and non-beneficiaries. Data was collected using a structured questionnaire set up on the KoBoCollect platform and analyzed using IBM SPSS Statistics 25 software. Descriptive analysis (frequencies, means) was supplemented by statistical tests: Chi-square test for associations, ANOVA for comparisons of means, and regressions (multiple linear and logistic) to identify the determinants of food security. The results show that beneficiaries have a significantly higher Food Consumption Score (FCS) (51.6% "acceptable" versus 32.3%; p < 0.001) and a higher frequency of meals. This impact is mediated by increased access to modern inputs (78.4% vs. 21.6%) and increased production (66.5% vs. 33.5%). However, 85.9% of beneficiaries consider the amounts to be insufficient and 49.5% of farmers cite lack of information as a major obstacle, followed by complex administrative procedures with 16.1%. In addition, the unpredictability of crop prices is cited by 25.0% of borrowers as a constraint on repayment, followed by high labor and transport costs (23.4%) and high interest rates (18.2%). Agricultural risks (climate and disease) and the lack of other sources of income come in at 13% and 9.9% respectively. The study concludes that agricultural credit is a positive but conditional lever for food security, requiring institutional reforms. 
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I. INTRODUCTION 
The agricultural sector is the foundation of rural development and food security in Burundi, accounting for 39.6% of GDP and employing more than 80% of the working population (World Bank, 2023; PND, 2018-2027). Despite its importance, the sector struggles to ensure food self-sufficiency due to low productivity and limited access to formal financial services. Only 12% of Burundian farmers have access to formal financial services, which hinders their investment capacity and resilience (World Bank, 2023). 
Over the past decade, several financial institutions have introduced agricultural loans, marking a step forward in rural financial inclusion (IFAD, 2021). However, rigorous assessments of the impact of these loans on food security remain rare in the Burundian context (Meyer et al., 2024). The few studies available sometimes offer inconclusive findings as to the actual effectiveness of these programmes (IFAD, 2021). It is imperative to measure the concrete effect of these schemes on the living conditions of rural households, as access to credit is often presented as a strategic lever for stimulating agricultural development (Adams & Vogel, 2021). 
The objective of this study is to assess the impact of agricultural credit on food security and the economic well-being of farmers in the commune of Ngozi. Specifically, it aims to compare the level of food security between beneficiaries and non-beneficiaries, estimate the impact on productivity and income, and identify the institutional and economic constraints limiting the effectiveness of these loans (DID, 2010).
2. MATERIALS AND METHODS 
2.1. Description of the Study location 
The study was conducted in the commune of Ngozi, Butanyerera province, in northern Burundi. This administrative entity, created from the merger of the former communes of Ngozi, Busiga and Mwumba, has 76,729 households according to the RGPHAE (2024). The area was chosen for its high prevalence of agricultural activities, the presence of microfinance institutions and its levels of food vulnerability. 
 2.2. Period and type of study 
This is a mixed-method study (quantitative and qualitative) conducted during June 2025. This period coincides with the end of the A agricultural season and the harvest of rain-fed crops, allowing for a direct assessment of the impact on food availability. 
2.3. Inclusion and exclusion criteria 
The inclusion criteria were: households that had accessed formal agricultural credit at least three times (treatment group) or had never accessed it (control group), had been living in the commune for at least three years, had a head of household aged between 20 and 70, and had at least three years' experience in agriculture. Exclusion criteria included: exclusive use of informal credit, recent settlement (< 3 years), refusal to participate, or no direct link to food production. 


2.4. Study sample
The sample size was determined using the following formula, based on the method proposed by Kish (1965) : n = [z² . p . (1-p) . deff] / [d²], where: 
· n: sample size; 
· z: value of the standard normal distribution corresponding to the desired confidence level (1.96 for a 95% confidence level);  
· p: prevalence or estimated proportion of the phenomenon studied in the population (if unknown, a default value of p = 0.5 is often used); 
· deff: design effect, which depends on the intra-cluster correlation (by default, deff = 2 is commonly used), taking into account the cluster structure of the sampling; 
· d: accepted margin of error (here, 5%, i.e. d=0.05). 
Applying this formula, the calculation is then performed as follows: 
n = [1.96² * 0.5 * (1-0.5) * 2] / [0.05²]  	 n = 384 
A total sample of 384 households was selected, divided evenly between 192 households receiving formal agricultural credit and 192 households not receiving such credit, in order to allow for a robust comparison. 
2.5. Data collection Tool and techniques
Data collection was carried out using a structured questionnaire set up on the KoBoCollect platform. 
2.5.1. Data collection procedures
A team of trained interviewers collected the data face-to-face. A pre-test was conducted with 10 households to adjust the questionnaire. Administrative authorizations were obtained from municipal authorities and microfinance institutions. 
2.5.2. Data analysis
The data were analyzed using IBM SPSS Statistics 25 software. Descriptive analysis (frequencies, means) was supplemented by statistical tests: Chi-square test for associations, ANOVA for comparisons of means, and regressions (multiple linear and logistic) to identify the determinants of food security. 
2.5.3. Ethical considerations
Verbal informed consent was obtained from each participant. The data were anonymized and stored securely, and used solely for scientific purposes. 
2.6. Operation definition of Variables
· Food security: Measured primarily by the Food Consumption Score (FCS). An FCS > 35 is classified as "acceptable", 21.5-35 as "borderline", and < 21 as "poor". The frequency of meals per day is also used. 
· Credit beneficiary: Household with access to and use of formal agricultural credit. 
· Access to modern inputs: Use of improved seeds, chemical fertilizers or plant protection products. 
· Agricultural production: Perception of an increase in household production. 
3. RESULTS AND DISCUSSION
3.1. Socio-demographic characteristics  
The two groups are comparable (average age 47.6 years, household size ~5.3 persons). However, the level of secondary or higher education is higher among beneficiaries (32.8% vs. 21.4%) (Table 1). 
Table 1 : Sociodemographic characteristics of households surveyed (N = 384)
	Indicator 
	Beneficiaries (n=192) 
	Non-beneficiaries (n=192) 

	Average age (years) 
	47.6 
	47.6

	Household size 
	5.30 
	5.31

	Working persons  
	3.2 
	3.2

	Marital status (married) 
	89.6 
	90.1

	Main occupation (farmers) 
Gender (% women)
Level of education ≥ secondary
	79.2 
54.7
32.8
	82.3
57.3
21.4



3.2. Access to and use of credit  
79.2% of beneficiaries use alternative guarantees (joint surety + collateral). Access to modern inputs is significantly higher among beneficiaries (78.4%). 90.6% use the credit to purchase agricultural inputs. However, 85.9% consider the amounts to be insufficient (average 839,289 FBU) (Table 2). 
Table 2 : Access, use and satisfaction with agricultural loans (n = 192 beneficiaries)
	Dimension
	Key indicator
	Valeur

	Type of guarantee 
	% joint guarantee + pledge
	79.2

	Main use of credit 
	%  for agricultural inputs
	90.6

	Access to modern inputs
	% with access
	78.4

	Satisfaction with amount
	%  consider credit to «insufficient»
	85.9

	Average amount of credit used 
	FBU
	839,289

	Average repayment period
	Months
	7.5


3.3. Food security
Beneficiary households have a significantly higher FSI. 51.6% are in the "acceptable" category, compared to 32.3% of non-beneficiaries (Figure 1).  



Figure1: Interpretation of food consumption scores
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The difference is statistically significant (ANOVA, F = 31.005; p < 0.001) (Table 3). 
Table 3 : ANOVA results for food consumption scores by household category 
	Source of variation
	SCE
	DDL
	CM
	F
	p-value

	Between households categories
	1,830.943
	1
	1,830.943
	31.005
	< 0.001

	Residual (intra-groups)
	22,558.040
	382
	59.052
	
	

	Total
	24,388.984
	383
	
	
	


The frequency of meals is also higher among beneficiaries (2.78 vs. 2.36 for adults; 3.34 vs. 2.71 for children < 5 years) (Table 4).  
Table 4 : Average number of meals per day according to agricultural credit status
	Average meals per day 
	Adults (G1)
	Children < 5 years (G1)
	Adults (G2)
	 Children < 5 years (G2)

	Average
	2.78
	3.34
	2.36
	2.71

	Standard deviation 
	0.451
	0.475
	0.513
	0.456



ANOVA confirms these differences (F = 73.322; p < 0.001 for adults; F = 163.181; p < 0.001 for children). 
Table 5 : ANOVA results for the average number of meals per day
	Dependent variable
	Source of variation
	SCE
	DDL
	CM
	F
	P-value

	Meals (adults)
	Between groups
	17.086
	1
	17.086
	73.322
	< 0.001

	
	Residual 
	89.016
	382
	0.233
	
	

	
	Total
	106.102
	383
	
	
	

	Meals (children < 5 years)
	Between groups 
	35.350
	1
	35.350
	163.181
	< 0.001

	
	Residual
	76.470
	353
	0.217
	
	

	
	Total
	111.820
	354
	
	
	


3.4. Productivity and inputs 
Access to modern inputs is significantly higher among beneficiaries, at 78.4% compared to 21.6% for non-beneficiaries (Table 6).  
Table 6 : Access to modern agricultural inputs by agricultural credit status 
	Access to modern inputs 
	Yes 
	No
	Total

	Non-beneficiaries
	47 (21.6)
	145 (87.3)
	192 (50.0)

	Beneficiaries
	171 (78.4)
	21 (12.7)
	192 (50.0)

	Total
	218 (100)
	166 (100)
	384 (100)


Similarly, 66.5% of beneficiaries report an increase in their production, compared to 33.5% of nonbeneficiaries (Table 7). 
Table 7 : Association between agricultural credit status and increased production
	Increase in production 
	Yes 
	No
	Total

	Non-beneficiaries 
	67 (33.5)
	125 (67.9)
	192 (50.0)

	Beneficiaries 
	133 (66.5)
	59 (32.1)
	192 (50.0)

	Total
	200 (100)
	184 (100)
	384 (100)



3.5. Institutional and economic constraints 
The main obstacles to access are lack of information (49.5%), complex administrative procedures (16.1%) and collateral requirements (13.0%) (Table 8).  
Table 8 : Main institutional constraints on access to agricultural credit
	Barriers to access to credit
	Frequency
	Percentage (%)

	Lack of information
	95
	49.5

	Complex and administrative procedures 
	31
	16.1

	Guarantee requirements
	25
	13.0

	High interest rates 
	21
	10.9

	Fear of repayment 
	20
	10.4

	Total
	192
	100.0


The volatility of crop prices is cited by 25.0% of borrowers as a constraint on repayment, followed by high labor and transport costs (23.4%) and high interest rates (18.2%). Agricultural risks (climate and disease) and the lack of other sources of income come in at 13% and 9.9% respectively (Table 9). 
Table 9 : Main economic constraints on agricultural loan repayment
	Economic constraints 
	Frequency
	Percentage (%)

	Unpredictable crop prices
	48
	25.0

	High labor and transport costs 
	45
	23.4

	Interest rates too high
	35
	18.2

	Agricultural risks (climate, disease)
	25
	13.0

	No other sources of income
	19
	9.9


3.6. Logistic regression model
The logistic regression model identifies improved meal frequency (Wald = 19.602; p < 0.001) and increased production (Wald = 7.473; p = 0.006) as key determinants of improved food security (Table 10). 
Table 10 : Variables in the equation for the binary FS regression model
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The results confirm that access to agricultural credit is associated with a significant improvement in food security in the commune of Ngozi. This link can be explained by a chain mechanism: credit removes liquidity constraints, enabling the purchase of modern inputs (78.4% of beneficiaries), which increases production (66.5%) and income, thereby improving economic access to food. These results corroborate the work of Dillon and Barrett (2017) and the FAO (2018) on the role of financing in food resilience. They are also in line with the analyses of Kassie et al. (2015) and Asfaw et al. (2016), which emphasize that credit catalyzes a chain of positive effects ranging from the acquisition of inputs to increased income. 
However, the impact remains conditional. The modest size of the effects on certain variables and the constraints reported indicate that credit alone is not enough. The fact that 85.9% of beneficiaries consider the amounts to be insufficient suggests a mismatch between the supply of credit and the actual costs of intensification, exacerbated by inflation. In addition, the lack of information (49.5%) reveals a failure in the dissemination of financial products, limiting the inclusion of the most vulnerable. These findings corroborate the observations of the World Bank (2022) and the FAO (2023) on informational and bureaucratic barriers in sub-Saharan Africa. 
Furthermore, interest rates perceived as high (18.2%) and the unpredictability of crop prices (25.0%) weigh heavily on farmers' ability to invest profitably. As Karlan et al. (2017) point out, these factors compromise the sustainability of credit effects, particularly in contexts marked by volatile agricultural markets and climatic hazards. 
Contrary to some expectations, longer storage duration is associated with lower SCA in the regression model. This negative relationship could be explained by significant post-harvest losses (spoilage, pest attacks) linked to inadequate storage methods, which are common in rural areas without adequate facilities (Singh & Walker, 2022). Thus, longer storage does not necessarily translate into better food security, but sometimes into less availability of quality food. This highlights the need to accompany credit with storage technologies. In short, the positive effects of agricultural credit remain dependent on the scale of support, market performance and the removal of institutional and economic barriers (RIM, 2023; MINEAGRIE, 2024). 
5. LIMITS OF STUDY
This study has certain limitations. Firstly, its cross-sectional nature allows associations to be established but does not guarantee strict causality, even though the statistical tests are robust. Secondly, the data on production and income are based on household declarations, which are susceptible to memory bias or social desirability bias. Thirdly, the study is geographically limited to the commune of Ngozi, which may restrict the generalization of the results to other agroecological contexts in Burundi. Finally, certain exogenous factors (specific climatic shocks, local conflicts) have not been fully controlled for in the models. 
6. CONCLUSION
This study demonstrates that agricultural credit has a positive and significant impact on household food security in the commune of Ngozi, mainly through increased productivity and meal frequency. However, this impact is hampered by insufficient credit amounts, price volatility and information barriers. 
To transform credit into a sustainable lever for food resilience, it is recommended to: 
· Simplify access procedures and strengthen financial education (targeting the lack of information cited by 49.5% of farmers). 
· Adapt credit amounts to actual production costs and promote alternative guarantees (joint surety, crop collateral). 
· Establish mechanisms to stabilize agricultural prices in order to secure post-harvest incomes. 
· Support the financing of technical assistance for post-harvest conservation to reduce losses. 
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