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ABSTRACT
[bookmark: _Toc192325607]Burundian coffee, widely recognized for its quality, faces significant challenges in the international market due to rising competition and quality requirements. Certification standards play a key role in improving agricultural practices and enhancing product value in the marketplace.
This study evaluates the effects of compliance with certification standards on the coffee marketing within Consortium of Coffee farmer’s cooperatives (COCOCA). Data were collected from 33 cooperatives, including 22 certified and 11 non-certified cooperatives, totaling 96 commercial green coffee sales contracts.
Based on data analysis, this paper examines the economic effects of voluntary certification schemes for coffee production and explores how certification schemes can be effective in encouraging more demands among buyers. Three major voluntary certification schemes are evaluated to identify the impacts on coffee price. The finding indicate that certification has a significant effect on coffee price, as shown by the F-value of 49.451 and the p-value < .05. This show a strong statistical evidence that the prices of certified coffee differ significantly from those of non-certified coffee. It indicated a substantial relationship between certification and price. The finding also show that a large majority of contracts for certified coffee come from abroad, indicating a strong international demand for certified coffee.
The study concludes that certification scheme significantly improves coffee marketing performance by increasing prices, enhancing market access, and strengthening international competitiveness. Certified cooperatives benefit from better access to markets, higher prices, and improve visibility for their products                      
Keywords: Standards, certification, RA Certification, FT Certification, Organic Certification, Cooperatives, COCOCA Union.

1. Introduction

Although Burundian coffee is widely recognized for its high quality, its marketing remains constrained by several structural and institutional challenges, including price volatility, limited access to high-value markets, and difficulties in complying with certification standards. 
Certification schemes have increasingly become key governance mechanisms in global agrifood systems, influencing market access, price premiums, and sustainability practices. According to Food and Agriculture Organization (2020), voluntary sustainability standards play a crucial role in linking smallholder producers to international markets while promoting sustainable agricultural practices.

International standardization here refers to voluntary technical specifications that come into play in international production and trade. Using the case of the proposed ISO standard for a corporate social responsibility management system as an example, international standardization is subject to profound antagonism. This debate opposes proponents of the socialization of international standards (transfer of universal legal authority within formal international standardization frameworks) to advocates of market-driven standards (ISO 22000, 2018).

International trade is currently developing within a framework based on the ideology of free trade and its practical implementation, a framework that is particularly influenced by the actors involved. States, governments, and certain institutions play a leading role in the creation of these vast free trade zones and, more broadly, in the rise of market-driven regulation (Tickell et al., 2003). Coffee is among the world’s most traded tropical commodities, with a global market valued at over USD 200 billion annually (ICO, 2020). In total 80% of the world’s coffee is produced by around 25 million smallholder families in the Global South but most of the consumption and revenues are concentrated in the northern hemisphere(FAO, 2025).

The ideology of free trade promotes the opening of national economies through the dismantling of border protections, which should lead to new equilibration in which each nation's specific strengths are consolidated. Agricultural and food products are not exempt from this objective, as highlighted by (Boussard et al., 2005): “Liberalizing commodity trade and allowing production to be managed by the market like any other economic activity is the most commonly advocated remedy at present. In this study, standardization is considered as the result of the social construction of markets operating within specific sustainable schemes. New Fairtrade study demonstrates that smallholder coffee farming practices are more climate friendly than large scale plantations Small-scale coffee in Latin America are on average more environmentally friendly than large-scale plantations, new Fairtrade research released ahead of International Coffee Day, Tuesday 1st October 2024(fairtrade, 2024)
1.1. Context of the study

Given the central role of coffee to the country economy and the significant attention the sector has received from government, Although Burundian coffee is known for its high quality, its marketing is often constrained by several challenges, including compliance with certification standards, price volatility, and limited access to profitable markets and sometime discouragement for producers (Prorok, 2025).

Coffee is one of Burundi's main export crops, representing approximately 60% of the country's export earnings (BRB, 2022). However, coffee producers' incomes generally remain low due to numerous challenges, including relatively low agricultural yields, limited access to inputs and extension services, and often unprofitable marketing (MINEAGRIE, 2020). To address these challenges, many of COCOCA's coffee cooperatives in Burundi adopted certification schemes such as Rainforest Alliance (RA), Fairtrade (FT), and Organic. These certifications aim to guarantee compliance with social, environmental, and quality standards in order to improve the living conditions of producers and access more profitable markets (Rainforest Alliance, 2022).




1.2. Research Problem

Despite the importance of coffee to the Burundian economy, few studies have examined the added value of coffee certification compared with non-certified production). A better understanding of this issue can help guide public policies and the interventions of development organizations in the sector.
Certifications scmes such as RA, FT, and ORGANIC demonstrate compliance with standards and provide means of guaranteeing coffee quality and sustainability. However, it is crucial to understand how these certifications actually influence coffee marketing in both the local and international markets.
In a context where the quality and sustainability of agricultural products are increasingly important in international markets Certifications have long been an effective means of establishing higher social, economic, and environmental standards in the coffee industry. This principle aims protecting biodiversity in coffee-growing regions and helping producers earn a living wage – two factors that are more important than ever as the climate crisis worsens and price volatility (Bray et al., 2017). It is with this in mind that we began our study, the theme of which is: "Effects of certification standards compliance on Burundi coffee marketing, case of COCOCA (2019-2023)."

1.3. [bookmark: _Toc198665357] Research Questions

In the coffee sector, as with any other agri-food product, there is a disparity in standards among producing countries. 
In Burundi, the marketing of this strategic product is often hampered by various challenges, including compliance with production certification standards. Therefore, the following questions deserve to be asked:
[bookmark: _Toc192325620][bookmark: _Toc198660743][bookmark: _Toc198665360]
1. What are the effects of complying with certification standards on the coffee marketing produced by COCOCA cooperatives in Burundi?
2. Are there significant differences between the different types of coffee certification in terms of the price offered to cooperatives?
3. Is certified coffee sold more abroad than non-certified coffee?

1.4. Hypotheses

H1: the certification provides significant income for cooperative members and increases the number of international buyers;
H2: Prices differ depending on the type of certification;
H3: Certified coffee sells more abroad than non-certified coffee.

1.5. Study Objective

It is now important to define the objectives that will serve as the cornerstone of this work and will allow us to focus our efforts on achieving them. The analysis of collected primary and secondary data will allow us to verify the hypotheses of this study.

1.5.1. General Objective

The general objective is to evaluate the effects of compliance with certification standards on the coffee marketing for cooperatives within the COCOCA Union, in order to propose strategies to stakeholders to improve the competitiveness of Burundian coffee on the international market.

1.5.2. Specific Objectives

1. Determine the added value of certified coffee compared to non-certified coffee;
2. Determine the level of coffee exports based on the type of certification;
[bookmark: _Toc192325612][bookmark: _Toc198660747][bookmark: _Toc198665365]3. Propose strategies to stakeholders in the coffee sector.


1.6. Relevance of the Topic

Understanding the effects of the certifications schemes on the Burundian coffee marketing is crucial for improving producers' incomes and living conditions. Our study also identified the key success factors of coffee certification compared to non-certification.
The study's findings can motivate industry players in the agricultural sector in general, and in the coffee sector in particular, who will discover the necessity of certifying their production to comply with national, local, and international standards and remain competitive in the market.
Given the scarcity of publications on Burundian coffee certification, we focused on the subject of "the effects of the certification standards compliance on Burundian coffee the marketing," using the specific case of COCOCA cooperatives.
The results of this study will help guide strategies and policies for the development of the coffee sector in Burundi.

1.6.1. Personal Interest

This topic allowed us to discover certain practices that add value to production organizations in general and to the improvement of community well-being in particular. 


1.6.2. Interest for Stakeholders in the Coffee Sector

The finding of this study will serve as a reference, decision-making, and guidance tool for stakeholders in the coffee sector.


2. Materials and  Methods

This study on three voluntary certification schemes adopts a mixed-methods approach, combining qualitative and quantitative methods.


2.1. Collection of Data

We collected primary and secondary data from the various annual sales reports of the different COCOCA cooperatives from 2019 to 2023. Our study included 22 certified cooperatives and 11 non-certified cooperatives. COCOCA has 33 cooperatives (COCOCA, 2023). We analyzed 96 sales contracts, categorized into 24 sales contracts per certification type (Organic, Fairtrade, Rainforest Alliance, and Non-certified).

2.1.1. Population of Study 

The number of contracts signed between 2019 and 2023 totals 354, distributed across four certification types (Organic, Rainforest Alliance, Fairtrade, and Non-certified). The distribution of these contracts is shown in Table 1.

2.1.2. Sampling
"Effective sampling is vital for ensuring data representativeness and the integrity of research findings. In this study on certification standards within the Burundian coffee sector, participants were selected through a randomized process integrated into a digital data collection platform, ensuring a robust and objective sampling framework.

2.1.3. Sample Size Calculation

To determine the sample size, the Krejcie and Morgan (1970) formula was applied.
The Krejcie and Morgan (1970) formula is a widely used method for determining sample size in quantitative studies.
It allows us to calculate the number of observations needed to obtain reliable results based on the population size and the desired confidence level.

[image: ]

Where:
• s (n)= sample size
• N = population size
• P = estimated proportion of the attribute (usually set to 0.5 to maximize sample size)
• d = margin of error (often set to 0.05)
• X² = chi-square value for the desired confidence level (e.g., for a 95% confidence level, the value of X is approximately 1.96).
Applying the formula above for N (population of organic contracts) yields s (samples of organic contracts).
A stratified random sampling method was applied by selecting 24 contracts for each certification category (Organic, Fairtrade, Rainforest Alliance, and Non-certified).

Table 1: Sample Size by Certification Type
	Certification Type
	Population
 Size
	Sample size per
 certification type

	Organic(ORG)
	25
	24

	Rainforest 
Alliance(RA)
	190
	24

	Fairtrade(FLO)
	51
	24

	Non-certified(NA)
	88
	24

	Total
	354
	96



These contracts come from COCOCA Union cooperatives involved in the R.A., F.T., and ORGANIC certification schemes.
By selecting these contracts, we aim to capture a wide variety of business situations and sales practices related to the type of certification.

2.2. Statistical Analysis of Collected Data

The data were compiled in Excel and then exported to R and SPSS for statistical analysis. The types of analyses performed included descriptive analysis and analysis of variance.


3. [bookmark: _GoBack]RESULTS AND DISCUSSION

3.1. Results

3.1.1. Descriptive Analysis 

The descriptive analysis aimed to evaluate the influence of certification on coffee prices and sales volumes. Price and certifications were the main variables studied. 
Other control variables were analyzed, such as quantities, the destination region, coffee grades, the year of production, and the buyer, to verify the main influence of each factor.

3.1.1.1. Coffee Price and Certificate Type

Table 2 show that the price varies according to the type of certification. The lowest price is observed for non-certified coffee, with a minimum of $2.64/kg and a maximum of $5.51/kg. The highest price is observed for certified organic coffee ($7.50/kg), followed by FLO certification ($6.61/kg) and then RA ($5.51/kg). The minimum price for certified coffee is $3.13/kg for FLO certification, while the maximum price is $7.50/kg for certified organic coffee. 
Organic certification has a higher average price of $5.61/kg compared to the other certifications, exceeding the overall average ($4.79/kg), followed by RA certification ($5.08/kg) and then FLO ($4.88/kg). The average price of non-certified coffee is significantly lower than other coffees, at $3.61/kg. Price volatility and instability are observed in non-certified coffees (standard deviation 1.08), compared to certified coffees, which show price stability (standard deviations of 0.88, 0.87, and 0.83 respectively for Fairtrade, Rainforest Alliance, and Organic certifications).

Table 2: Descriptive Statistics of Coffee Price by Certification Type
	Factors
	Certification 

	
	NC
	FLO
	ORG
	RA
	Overall

	Sample Size(n)
	24
	24
	24
	24
	96

	Minimum
	2.64
	3.13
	4.10
	3.35
	2.64

	Mean
	3.61
	4.88
	5.61
	5.08
	4.79

	Standard Deviation
	1.08
	0.88
	0.83
	0.87
	1.17

	Maximum
	5.51
	6.61
	7.50
	6.17
	7.50


[bookmark: _Toc183621409][bookmark: _Toc187225807][bookmark: _Toc189743394][bookmark: _Toc191482676][bookmark: _Toc192325686]





Coffee Price and Destination
The main following destination market are considered in these survey: African (AFR), Unit states of America (US), Asian (AS), Europe (EU) and Local.Table 3 show that the average prices offered for coffees sold in America and Europe are high compared to the average local and African prices, then price variability is high for coffees sold in both Europe and America. This is explained by the fact that some coffees are certified while others are not (see Table 2). 
According to Tables 2 and 3, the lowest price is observed for non-certified coffees, at $2.64/kg, sold in Europe, compared to the highest price sold in Europe for certified coffee, at $7.50/kg. This suggests that non-certified coffee receives lower prices in the European market compared to certified coffee).
This suggest to sell non-certified coffees locally if the local market could support the quantities of non-certified coffee, where the minimum price is $3.53/kg. 
Table 3: Descriptive statistics of coffee price by destination (in USD/kg)
	Factors
	Destination
	overall

	
	AFR
	US
	AS
	EU
	Local
	

	Sample Size(n)
	5
	13
	1
	72
	5
	96

	Minimum
	3.00
	3.15
	4.41
	2.64
	3.53
	2.64

	Mean
	3.32
	5.14
	4.41
	4.88
	4.30
	4.79

	Standard Deviation
	0.40
	1.45
	NA
	1.11
	0.60
	1.17

	Maximum
	3.97
	7.50
	4.41
	7.50
	4.92
	7.50
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3.1.1.2. Coffee Price and Grade 
The analysis of Table 4 showed that the lowest price, $2.64/kg, corresponds to the FW 15+ grade, compared to the highest price of the same grade at $6.17/kg. The average selling price of the FW15+ grade ($4.73/kg) closes to the overall average selling price. This indicates that the coffee grade has a limited influence on the price. Higher prices were observed for coffees of the natural grade, with a high average price exceeding the overall average. The most volatile grade in terms of price was the natural grade, with a variation of 1.36, followed by the FW 15+ grade (1.09), and finally, the most stable grade was FWAA (0.002).
Table 4: Descriptive statistics of coffee price by grade (in USD/kg)
	Factors
	Grade
	Overall

	
	FW15+
	FWAA
	Natural G1
	

	Sample Size(n)
	85
	2
	9
	96

	Minimum
	2.64
	3.00
	3.97
	2.64

	Mean
	4.73
	3.00
	5.80
	4.79

	Standard Deviation
	1.09
	0.002
	1.36
	1.17

	Maximum
	6.17
	3.00
	7.50
	7.50



3.1.1.3. Coffee price and production year

The results in Table 5 show that coffee prices varies each year, with the lowest price from 2019 to 2023 observed in 2020 (an average of $3.73/kg) while the highest price was obtained in 2022 (an average of $5.50 per kg).

Table 5: Descriptive Statistics of Coffee Price by Year of Production (in USD/kg)
	Factors
	Year
	overall

	
	2019
	2020
	2021
	2022
	2023
	

	Sample Size(n)
	18
	21
	12
	24
	21
	96

	Minimum
	2.64
	2.82
	3.00
	3.53
	3.97
	2.64

	Mean
	4.64
	3.73
	5.02
	5.50
	5.05
	4.79

	Standard Deviation
	1.11
	0.93
	1.42
	0.65
	1.03
	1.17

	Maximum
	6.17
	5.73
	7.50
	6.26
	7.50
	7.50



3.1.1.4. Prices of Certified and Non-Certified Coffee

Table 6 summarize the greatest variation in prices between certified and non-certified coffee. The average price of non-certified coffee is $3.613/kg, while that of certified coffee is $5.188/kg. These results indicate that certified coffee is, on average, 1.575 units more expensive than non-certified coffee. The standard deviation for non-certified coffee is 0.875, indicating moderate variability around the mean. In contrast, the standard deviation for certified coffee is lower at 0.673, suggesting that certified coffee prices are more consistent and less dispersed.

Table 6: Average Price of Certified and Non-Certified Coffee (in $/kg)
	Descriptive Statistics

	Dependent Variable: Price

	Certification
	Mean
	Standard Deviation
	N

	Non-certified
	3.613
	0.875
	24

	Certified
	5.188
	0.673
	72

	Mean/Total
	4.794
	1.167
	96
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3.1.2. [bookmark: _Toc198665460]Analysis of variance of Certification Influence on Coffee Market Value

3.1.2.1. Variation of Coffee price per Grade

Table 7 show that Natural coffee is the most expensive, followed by FW 15+. The FWAA grade, with very few observations, has a much lower average price, which is indicate low availability. The standard deviations suggest that Natural coffee prices are more variable, while FWAA prices are very consistent. Natural grade coffee has the highest average price at $5.795/kg, followed by FW 15+ with an average of $4.731/kg. FWAA has the lowest average price at $2.999/kg. The standard deviation for FW 15+ is 1.085, indicating some price variability. The standard deviation for FWAA is very low at 0.002, showing that prices are almost identical. 

Table 7. Average price of coffee by grade (in $/kg)
	Descriptive Statistics

	Dependent Variable: Price

	Grade
	Mean
	Standard Deviation
	n

	FW 15+
	4.731
	1.085
	85

	FWAA
	2.999
	0.002
	2

	Naturel
	5.795
	1.363
	9

	Total
	4.794
	1.167
	96



3.1.2.2. Contracts allocation per buyers origin

The finding in Table 8 show that non-certified coffee is sold more locally (12.5%) than certified coffee (2.8%) while certified coffee were more sold abroad(97.5) than non-certified coffee(87.5). This suggests that certified coffee contributes more significantly to foreign exchange earnings than non-certified coffee.

Table 8: Origin of buyers of certified and non-certified coffee
	Variables
	Sample Size
	External Contracts
	%
	Local Contracts
	%

	Number of contracts for certified coffee
	72
	70
	97.2
	2
	
2.8

	Number of contracts for non-certified coffee
	24
	21
	87.5
	3
	
12.5

	Total
	96
	91
	
	5
	



3.1.2.3 Certified coffee influence on price

Table 9 analysis reveals that certification has a significant influence on the cooperative coffee price, this is consistent with previous findings on quality perception and international demand for certified coffee.
These results underscore the importance of certification in marketing and pricing strategies for coffee-producing cooperatives.
Effect of Certification: The findings indicate that certification has a significant effect on coffee price, as shown by the F-value of 49.451 and the p-value < .05. This means that there are strong statistical evidence that the certified coffee prices differ significantly from those of non-certified coffee.
Explained Variance: The R-squared of 0.345 suggests that 34.5% of the variance in coffee prices can be explained by certification. This indicates a substantial relationship between certification and price, but also that there are other unmeasured factors influencing prices.

 Table 9: Summary of ANOVA of the certification influence on the price of coffee from cooperatives
	Tests of Between-Subjects Effects
	

	Dependent Variable: Price
	

	Source de variation
	Type I Sum of Squares
	      Df
	Mean Square
	F
	p-value
	Sig.level

	Certification
	44.673
	1
	44.673
	49.451***
	.000
	THS

	Error
	84.918
	94
	0.903
	
	
	

	Total
	2336.661
	96
	
	
	
	

	Corrected Total
	129.591
	95
	a
	
	
	

	a. R-Squared = 0.345 (Adjusted R-Squared = 0.338)
	


*** Significant at P < 0.001



3.1.2.4 Factors influencing coffee prices 
 
Table 10 analyses considers several factors (certification type, year, grade, and destination) to examine the influence of these variables on coffee price and their potential interactions. The findings show highly significant differences in coffee price between certification type and year (p= .00).

Furthermore, highly significant interactions on price exist between year and destination (p= .0009). There is an only slightly significant difference in the interactions between year and certification type on coffee price (p=.042).
On the other hand, there are no significant differences in the variables of destination and grade, nor in the interactions between year and destination, grade and destination, grade and certification, destination and certification type, year and grade and destination, year and grade and certification types, year and destination and certification types, grade and destination and certification types on coffee price. For factors or variables where there is a significant difference, we proceeded with Duncan's Test for pairwise comparison of means (Table 11).

Table 10: Summary of the Multifactorial Analysis of Variance of coffee prices
	Source of Variation
	Type IV Sum of Squares
	df
	Mean Square
	F
	p-value
	Sig. Level

	Certification Types
	9.715
	3
	3.238
	9.209***
	 .000
	VHS

	Year
	18.296
	4
	4.574
	13.007***
	 .000
	VHS

	Grade
	0.795
	2
	0.397
	1.130
	 .330
	NS

	Destination
	2.053
	4
	0.513
	1.460
	 .226
	NS

	Year * Grade
	2.583
	1
	2.583
	7.346**
	 .009
	HS

	Year * Destination
	0.235
	1
	0.235
	0.669
	 .417
	NS

	Year * Certification Types
	7.256
	10
	0.726
	2.064*
	 .042
	S

	Grade * Destination
	0.000
	0
	.
	.
	.
	NS

	Grade * Certification Types
	0.000
	0
	.
	.
	.
	NS

	Destination * Certification Types
	1.010
	1
	1.010
	2.872
	 .095
	NS

	(Other higher-order interactions)
	0.000
	0
	.
	.
	.
	NS

	Error
	20.748
	59
	0.352
	
	
	

	Total
	2336.661
	96
	
	
	
	

	Corrected Total
	129.591
	95
	
	
	
	

	a. R-Squared = 0.840 (Adjusted R-Squared = 0.742)
	

	b. The Type IV test hypothesis is not unique.
	



3.1.2.5. Coffee prices and groups of Certificate
Table 11 show that there are three distinct certification groups based on coffee price: Organic certification (group 3) has the highest average coffee price ($5.612/kg) compared to the other certification types, the second group combine Fairtrade (FLO) and Rainforest Alliance (RA) certifications, which form a homogeneous group this means that there is no significant difference between coffee certified Fairtrade and Rainforest alliance. the average prices of $4.878 and $5.075/kg for FLO and RA respectively. Finally, non-certification ranks last, forming the first group with an average coffee price of $3.613/kg.
This demonstrates that coffee certification provides an economic advantage over non-certification. Based on these results, organic certification offers the highest added value compared to the other certification schemes. However, regarding FLO or RA certification schemes, cooperatives can choose one based on certification costs or requirements in terms of technical expertise, labor, etc.



Table 11: Pairwise Comparison of Averages Based on Certification Types with the Duncan test
	Price

	
	Certification Types
	n (sample size)
	Subset (homogeneous groups)

	
	
	
	1
	2
	3

	Duncana,b
	NC
	24
	3.613
	
	

	
	FLO
	24
	
	4.878
	

	
	RA
	24
	
	5.075
	

	
	Org
	24
	
	
	5.612

	
	Significance (p-value)
	
	1.000
	0.255
	1.000

	Note: Means for groups in homogeneous subsets are displayed based on observed means. The error term used is the Mean Square Error (MSE) = 0.352.

	a. Harmonic mean: This is used by the software (like SPSS) to handle comparisons between groups, especially if the number of observations (N) varies between categories.                                                                            b. Alpha: This indicates that    your confidence level for these tests is 95%.



3.1.2.6. Interactions between certification type and production year

Table12 show that certification leads to a higher price compared to non-certification, regardless of the year.
Among the different types of coffee certification (Organic, FLO, RA), organic certification showed a high price in 2020 ($4.916/kg), 2021 ($6.961/kg), and 2023 ($6.570/kg), while FLO certification price was high in 2022 ($6.016/kg) and RA in 2019 ($4.982/kg).
Table 12: Interactions between certification type, years and coffee price
	dependent Variable:   Price

	Year
	Types of certification
	Mean
	Standard Error
	95% Confidence Interval

	
	
	
	
	Lower Boundary
	Upp boundary

	2019
	NC
	3.853a
	0.271
	3.311
	4.394

	
	Org
	4.850a
	0.593
	3.664
	6.037

	
	FLO
	4.903a
	0.265
	4.372
	5.434

	
	RA
	4.982a
	0.261
	4.459
	5.506

	2020
	NC
	2.952a
	0.317
	2.318
	3.586

	
	Org
	4.916a
	0.265
	4.386
	5.447

	
	FLO
	3.560a
	0.242
	3.076
	4.045

	
	RA
	4.541a
	0.419
	3.702
	5.380

	2021
	NC
	3.733a
	0.313
	3.108
	4.359

	
	Org
	6.961a
	0.363
	6.235
	7.688

	
	FLO
	4.916a
	0.593
	3.730
	6.103

	
	RA
	5.126a
	0.0297
	4.532
	5.719

	2022
	NC
	3.527a
	0.593
	2.341
	4.714

	
	Org
	4.868a
	0.314
	4.239
	5.498

	
	FLO
	6.016a
	0.248
	5.520
	6.513

	
	RA
	5.374a
	0.224
	4.926
	5.823

	2023
	NC
	4.174a
	0.271
	3.632
	4.716

	
	Org
	6.570a
	0.325
	5.920
	7.220

	
	FLO
	5.139a
	0.302
	4.535
	5.743

	
	RA
	5.098a
	0.297
	4.505
	5.691

	a. Based on the marginal mean of the modified population.



3.2. Discussions

The findings of the study show clearly that Certification scheme provides significant income for cooperative members and increases the number of international buyers. This finding aligns with Ruf et al., (2019) who analyzed the impact of certifications on the incomes of certified cocoa producers in Côte d'Ivoire. They found that certified producers receive higher prices, which improves their economic situation compared to those who are not certified.
The finding indicate that certification has a significant effect on coffee price, as shown by the F-value of 49.451 and the p-value < .05. This show a strong statistical evidence that the certified coffee prices are guaranteed and differ significantly from those of non-certified coffee. In this regard, Raluca et al., 2021) Examining the production dynamics of all Costa Rican coffee mills from 1999–2014, and find that when global coffee prices are lower, the FT guaranteed minimum price because FT certification is associated with a higher sales price, greater sales, and more revenues.
The positive income effects observed in COCOCA Cooperatives are consistent with global trends. For instance, Meemken et al. (2019) demonstrate that certification provides a vital price floor, while Bray and Neilson (2017) argue that such standards have become a prerequisite for accessing high-volume international buyers, thereby institutionalizing the demand for certified smallholder produce."

Among the different types of coffee certification (Organic, FLO, RA), organic certification showed a high price in 2020 ($4.916/kg), 2021 ($6.961/kg), and 2023 ($6.570/kg), while FLO certification was high in 2022 ($6.016/kg) and RA in 2019 ($4.982/kg). In this regard, Jones et al., (2024) examined the social, economic, and environmental effects of three voluntary certification schemes for coffee production, they identified that Fairtrade and organic had comparatively better performance on economic and environmental sustainability respectively.
The interactions depend on consumer behavior in the international market, which favors organic products over other products, and also on the price trend of coffee in the international market.
Research in Central America and Mexico found similar results. (Méndez et al., 2010), demonstrated that certifications increased producers' gross income by more than 25%; their study compared the price, volume, and overall income of Fairtrade and Organic certified coffee with non-certified. 

Organic certification has the highest average coffee price ($5.612/kg) compared to the other certification types, followed by Fairtrade (FLO) and Rainforest Alliance (RA) certifications, with average prices of $4.878 and $6.075/kg for FLO and RA, respectively. Finally, non-certification ranks last with an average coffee price of $3.613/kg.  Similarly, (Méndez et al., 2010) found that while Fair Trade and organic certifications successfully secure higher prices per pound for coffee. The finding of (Soto et al, 2011) prove that small farms with low investing capability can compensate the situation with the higher prices of the organic coffee.
The results of this study are consistent with previous empirical findings on the role of certification in agricultural value chains. Bray and Neilson (2017) show that certification schemes enhance market access and provide price premiums to smallholder coffee producers.
Similarly, Méndez et al. (2010) found that certified coffee producers benefit from higher prices and improved income stability compared to non-certified producers.
However, the moderate explanatory power of certification (R² = 0.345) suggests that other factors, such as coffee quality, buyer relationships, and global market conditions, also play a significant role in price determination. This is consistent with the International Coffee Organization (2022), which highlights the complexity of global coffee price dynamics.

CONCLUSION AND RECOMMENDATION

Conclusion

The findings highlight the significant impact of these certifications on the coffee value chain and the economic dynamics of the actors involved. Certified coffees had higher average prices ($5.2/kg) compared to non-certified coffees ($3.6/kg), the first hypothesis is confirmed. 
This demonstrates that cooperatives members who have implemented certification schemes earn more income than others whose have not, and consequently improve their family living conditions. 

Furthermore, the study's results reveal that the vast majority of buyers of certified coffee are from abroad (97.2%), compared to only 87.5% of buyers of non-certified coffee, the third hypothesis is confirmed. This provides much-needed foreign currency for the country. 

The main results show that certified organic coffee sells at the highest prices (US$5.61/kg), followed by RA certified coffee (US$5.08/kg), then FLO certified coffee (US$4.88/kg), and finally non-certified coffee (US$3.61/kg). This demonstrates that the price varies according to the type of certification. This confirms our second hypothesis, which states that "Prices differ according to the type of certification."

All these results confirm our initial hypothesis, which states: "Certification generates significant income for cooperative members and increases the number of international buyers."
 We conclude that certification has positive effects on coffee marketing, particularly through increased prices and demand in international markets. Certified cooperatives benefit from better market access, higher prices, and improved product visibility.
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RECOMMENDATIONS

Based on the results achieved, we can suggest the following:

1. To COCOCA

Continue to organize training sessions on R.A., F.T., and Organic certification standards for all cooperative members;
Raise awareness among producers about the importance of sustainable practices and certifications for accessing new markets;
Implement rigorous quality control systems throughout the supply chain to ensure that the coffee meets certification standards;
Develop sustainable farming practices and coffee processing methods that preserve quality and the environment;
Create partnerships with coffee companies, distributors, and online sales platforms to expand access to international markets;
Participate in trade fairs and exhibitions to promote certified coffee;
Develop a marketing strategy that highlights COCOCA coffee's certifications and sustainability values;
Use social media and other communication channels to increase the visibility of the certified coffee brand.

2. To the Government

Implement government policies that support coffee growers and farming associations to apply for certification;
Implement a subsidy policy for coffee growers in associations to obtain and maintain certification;
Provide technical and financial support to coffee growers organized into associations or cooperatives to facilitate the certification of their coffee;
Invest in transportation and storage infrastructure to ensure that coffee is processed and shipped efficiently and in accordance with certification standards;
Improve access to water and resources necessary for the production of high-quality certified coffee;
Collaborate with international organizations to promote certified Burundian coffee on the global stage; provide educational resources on certification and quality standards to producers and cooperatives.

By implementing these suggestions and recommendations, COCOCA, the government, and other stakeholders can work together to strengthen the sustainability and competitiveness of Burundian coffee in the international market.
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