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ABSTRACT 

	
Aims: Waste from collective catering establishments is attracting increasing attention due to the associated risks of food contamination resulting from poor waste management. This study aims to analyses the waste management practices of such establishments in Yopougon-Port-Bouët 2, Abidjan, Côte d'Ivoire.
Place and Duration of Study: The research was conducted from June to August 2025 in Yopougon-Port-Bouët 2, Abidjan, Côte d'Ivoire.
Methodology: Data collection consisted of field observations and a survey. The sample size of the survey population was determined using simple random sampling (SRS).
Results: A total of 123 collective catering establishments were identified based on field visits and a survey of owners. These included 43 greasy spoons, 41 garbadrômes, 36 coffee kiosks and 3 ice cream parlors. Garbadrômes and coffee kiosks are mainly run by men, while greasy spoons and ice cream parlors are run by women. The waste encountered consists of food scraps, plastics (e.g. plastic film and rubber), fine particles (e.g. ash and sand), cardboard (e.g. cardboard packaging) and other types of waste (e.g. glass, gravel and cans). In most collective catering establishments (89.4%), this waste is packaged in barrels (buckets, cut cans) and bags (plastic bags or sacks). However, 10.6% of collective catering establishments do not package the waste they produce. Public bins and pre-collection services are the preferred options for disposing of waste produced by these establishments. Nevertheless, dumping waste in illegal dumps remains common practice, affecting 4.9% of restaurants (2.4% of garbadrômes, 7% of greasy spoons and 5.6% of kiosks). Only 15.5% of restaurants carry out waste sorting (12.2% of garbadrômes, 14% of greasy spoons, 16.7% of kiosks and 66.7% of ice cream parlors), and this consists of empty bottles, cans and food scraps for recycling.
Conclusion: Therefore, it seems necessary for the authorities at the National Institute of Public Health to raise awareness among restaurants about waste management, especially since waste remains on site for at least three days in most restaurants.
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1. INTRODUCTION

In most urban areas around the world, increasing urbanization and industrialization, coupled with the growth of tourism and travel, have led to a significant increase in collective catering. It is becoming increasingly common for people to be away from home for reasons such as medical care, social events, training or work. This provides an opportunity for them to consume food prepared by others. However, collective catering establishments produce large quantities of solid waste, which, if not managed properly, can pose health risks to consumers (FAO, 2014; ADEME, 2016). Collective catering waste refers to all waste resulting from meals and their preparation in company, school, hospital and out-of-home restaurants, including food waste, paper/cardboard, plastic, wood, metal and glass. Due to the risks of food contamination associated with poor management, this type of waste is attracting increasing attention from researchers and organisations (FAO, 2014; Filimonau et al., 2019; Filimonau and De Coteau, 2019).
There are three main types of food contamination: contamination by germs, chemicals and radiation. However, contamination by germs is given considerable attention in both literature and practice (FAO/WHO, 2018; Mutsch, 2018). Foodborne illness typically manifests as digestive issues accompanied by abdominal pain, diarrhea and occasionally vomiting, following the ingestion of food containing pathogenic microorganisms or toxic substances (Choquet et al., 2012). These illnesses can be caused by bacteria, viruses, parasites or fungi, which proliferate in unhygienic environments. This is why food business operators are subject to various mandatory and voluntary standards, such as laws and regulations and ISO certification, in the field of food safety, in order to protect consumer health (AFNOR, 2002 & 2003).
In Côte d'Ivoire, responsibility for food hygiene regulations (Article 1 of Decree No. 79-573 of 4 July 1979) has been transferred from the Ministry of Agriculture to the Ministry of Health and Public Hygiene. Health inspection regulations are the responsibility of the National Institute of Public Health (NIPH) under Decree No. 91-656 of 9 October 1991 relating to its establishment and organisation. However, collective catering establishments in the country are not subject to adequate health surveillance due to the high cost of conventional control methods, and above all due to unregulated facilities escaping the control of the public health authorities (Ebouo, 2011). This could explain the recent cases of food poisoning in villages such as Ahounienfoutou, Gourominankro and Mignoré, which are located in the Bongouanou, Yamoussoukro and Vavoua departments, respectively (Kouadio, 2021). Based on this observation, scientific studies have been undertaken, such as those by Ebouo (2011), Koffi-Nevry and Gohou (2012), and Kouamé et al. (2020). However, no study has yet focused on waste management in collective restaurants in urban areas, particularly in high-density areas such as Abidjan, the country's economic capital.
Against this backdrop, the present study seeks to analyze the management of solid waste produced by collective restaurants in the Port-Bouët 2 neighborhood of the Yopougon municipality. Specifically, the study seeks to: (i) count the number of collective restaurants in Port-Bouët 2; (ii) determine the types of solid waste produced by collective catering activities; and (iii) describe the waste management methods used in these restaurants. As the first study of its kind to analyze waste management in restaurants, it could encourage decision-makers, particularly public health authorities, to address the environmental impact of collective restaurants, especially in densely populated urban areas in developing countries.

2. material and methods 
2.1 Description of the study area

This study was conducted in the Porbouët 2 neighborhood of Yopougon, which is one of the municipalities of Abidjan — the largest city in Côte d'Ivoire. Porbouët 2 is located slightly closer to the center of the municipality (see Fig. 1). The neighborhood’s high residential mobility is due to rapid population growth and urbanization. Its population grew from 50,816 in 1998 to 72,722 in 2010 and then to 126,237 during the most recent general population census in 2021 (Bakary and Ake-Awomon, 2022). Porbouët 2 is one of the municipality's oldest urban centers, and its landscape is characterized by low-rise housing that is constantly evolving.
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Fig. 1. Location map of the study area
2.2 Data Collection
Data was collected through a survey of restaurant managers, field observations, and waste segregation in these establishments. These activities were carried out simultaneously during visits to all the restaurants in the Porbouët 2 neighborhood, in order to obtain more representative data for this study.
The survey gathered information on the types of institutional catering establishments and the types of waste produced. It also gathered information on how waste is packaged in restaurant areas, how frequently it is collected for disposal, where it is disposed of and how managers sort it.
Field observations, carried out using cameras, illustrated the situation in collective restaurant spaces. These included the different types of restaurant, the containers used for waste packaging, and the locations where waste was disposed of.
The aim regarding the segregation of waste was to create an inventory of waste types generated in restaurant areas, based on the presence or absence of waste categories defined by MODECOM (1993) and ADEME (2006), as shown in Table A1.

2.2 Data Analysis
The data collected from the questionnaire were grouped by variable (type of restaurant, owners' level of education, types of waste produced, waste packaging and disposal methods, etc.). The relative percentage of each variable was then calculated in relation to the number of managers of each type of restaurant surveyed, using the following formula:


Where:
F: Frequency (%);
X: Number of the modality considered;
Y: Total workforce of the modality considered.

However, for this study, the data were first processed at the level of all collective catering establishments and then the proportions were defined at the level of each individual establishment. Therefore, the total number of respondents varied depending on whether the analysis was conducted for all restaurants or for each individual restaurant.

3. results and discussion

3.1. Typology of collective catering establishments and associated operators
A total of 123 collective catering establishments were counted in the Port-Bouët 2 neighborhood. These included 43 greasy spoons (35%), 41 garbadrômes (33.3%), 36 coffee kiosks (29.3%) and three ice cream parlors (2.4%). The proportion of greasy spoons is highest, followed by garbadrômes, coffee kiosks and ice cream parlors. Fig. 2 illustrates the types of collective catering encountered during the survey in Port-Bouët 2. The predominance of greasy spoons, which are small, inexpensive restaurants offering unrefined, mediocre-quality dishes, can be explained by the economic status of the population, whose activities are dominated by the informal economy (Bakary and Ake-Awomon, 2022). The popularity of garbadrômes can be attributed to the fact that these small restaurants are popular in Côte d'Ivoire and specialize in selling "attiéké-poisson" or "garba" (i.e. cassava semolina and fried tuna). These establishments are often informal and very affordable, and are popular for their friendliness and authenticity. However, their hygiene standards are sometimes basic (Sedia et al., 2020; Koffi, 2021). Most local restaurants are informal, accounting for around 98% of the total. This is reflected in the number of greasy spoons, garbadrômes and coffee kiosks, which indicates the population's purchasing power. According to Akindès (1991), the main reason for this preference for informal dining is the opportunity to eat food that is culturally adapted to the population's tastes at moderate prices, or even on credit.
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[bookmark: _Toc91358407]Fig. 2. Collective catering establishments visited during the survey in the Port-Bouët 2 neighborhood. A = Garbadrôme, B = Coffee kiosk, C = Ice cream parlor, D = Greasy spoon. 

An analysis of the educational level of restaurant owners reveals that many have not received much schooling (see Table 1). While 43.9% of owners have received an education, 56.1% have not. However, the catering sector remains male-dominated, with men accounting for 63.4% of owners compared to 36.6% of women. This can be explained by the fact that the catering sector is rooted in the informal economy and has traditionally served as a refuge for the uneducated or those who have dropped out of school, most of whom are men (Assué and Gnepehi, 2023). The relatively high proportion of educated owners (43.9%) and women (36.6%) suggests a general awareness of the sector's profitability. Nevertheless, these findings differ from those of Kombieni (2020), who found that, in Abomey-Calavi, Benin, 87.18% of vendors were women, primarily young girls (83.18%), and 91% were illiterate. This difference is likely linked to societal factors that give women a greater role in Benin than in Côte d'Ivoire.
Examining each type of collective catering establishment (see Table 1), it can be observed that, unlike greasy spoons and ice cream parlors, which are predominantly owned by individuals with a formal education, garbadrômes and coffee kiosks are primarily operated by individuals without a formal education. The high level of education among ice cream parlor owners could be explained by the growing number of pastry training centers, which provide ice cream parlors with a sufficient number of skilled workers (Kone et al., 2016). Furthermore, while the majority of garbadrôme and coffee kiosk owners are male (100% and 94.4% respectively), the majority of greasy spoon and ice cream parlor owners are female (95% and 66.7% respectively). This can be attributed to the arduous nature of the work in garbadrômes and kiosks, as well as the precarious and less secure nature of the work environments. Indeed, working in garbadrômes (i.e. selling cassava semolina with fried tuna) and in coffee kiosks involves long hours, often starting at dawn, and constant exposure to the heat of stoves, as well as prolonged standing. In addition, these points of sale are often set up informally on public land. A lack of adequate sanitary facilities, vulnerability to bad weather, and the risk of eviction create an unstable and sometimes dangerous working environment (Dakouri et al., 2019; Koffi, 2021).

Table 1. Gender and educational level of managers in collective catering establishments
	Socio-professional characteristics
	Catering services
	Total

	
	Garbadrôme
	Coffee kiosk
	Ice cream parlor
	Greasy spoon
	

	
	n = 41
	n = 36
	n = 3
	n = 43
	n = 123

	Gender
	Male
	100%
	94.4%
	33.33
	5%
	63.4%

	
	Female
	0%
	5.6%
	66.67
	95%
	36.6%

	Education level
	Tertiary/Higher:
	0%
	0%
	0%
	2%
	0.8%

	
	Secondary 
	4.9%
	8.3%
	66.7%
	28%
	15.4%

	
	Primary 
	14.6%
	27.8%
	33.3%
	40%
	27.6%

	
	No formal 
	80.5%
	63.9%
	0%
	30%
	56.1%



3.2. Solid waste produced in collective catering establishments
The waste produced by collective catering establishments in the Port Bouët 2 neighborhood consists of food scraps, plastic waste (e.g. plastic film and rubber), fine particles (e.g. ash, dust and sand), cardboard waste (e.g. cardboard packaging), and other types of waste (e.g. glass, gravel and stones). (Table 2). The diversity of waste produced by collective catering establishments can be explained by the combination of preparation, service and cleaning activities. This waste undoubtedly originates from delivery packaging, maintenance residues, unsold items and leftovers, and requires more efficient management (ADEME, 2016). Food scraps and plastics were generated at most of the sites visited: 72.4% and 61.8% of establishments, respectively. Conversely, fine particles, cardboard and other waste are produced less frequently, accounting for 9–13% of establishments in the neighborhood. The lower production of fine particles and cardboard in some establishments is mainly due to the use of reusable containers or plates and reduced packaging use in restaurants in our region. However, plastics taken away by customers from eating establishments create sanitation problems elsewhere, as they are mostly discarded in people's homes (Adjalo et al., 2020).
However, all the waste recorded in the study area is produced by all collective catering establishments, with the exception of ice cream parlors (see Fig. 3). The latter do not produce fine particles, cardboard, or other types of waste. This difference can be explained by the fact that ice cream parlors use different preparation and cooking methods than garbadrômes and coffee kiosks, which use charcoal or even firewood, thereby limiting the production of solid waste such as ashes. In addition, in ice cream parlors, most packaging is taken away by customers and the premises are cleaned with a mop, which limits the presence of fine particles such as dust and sand. This reflects a greater focus on hygiene and cleanliness in ice cream parlors, in line with good hygiene practices for food preparation and sale (FAO, 2007; Yavo, 2020).

[bookmark: _Toc91328626][bookmark: _Toc62403275]Table 2. Types of waste produced by collective catering establishments 
	Types of waste
	Number of catering establishments involved
	Percentage 

	Food waste
	89
	72,4%

	Plastics
	76
	61,8%

	Fine particles
	16
	13%

	Cardboard
	13
	10,6%

	Others
	12
	9,8%




Fig. 3. The proportion of collective catering establishments concerned based on the waste encountered. 

3.3. Methods of managing solid waste in collective catering establishments
In most collective catering establishments in Port Bouët 2 (89.4%), waste is packaged in barrels (such as buckets or cut cans), bags (such as plastic bags or sacks), or cardboard boxes (see Fig. 4 and Table 3). It should be noted that 10.6% of establishments do not package the waste produced in their sales areas. This includes 7.3% of rubbish dumps, 2.8% of kiosks and 20.9% of greasy spoons (see Table 3). Not all ice cream shops in the area package their waste in old buckets and basic bags like other restaurants do. This is certainly linked to the fact that this type of establishment is inspected most frequently by the authorities, who ensure compliance with the Framework Law No. 96/766 of 3 October 1996 on the Ivorian Environmental Code. These measures stipulate that waste must be placed in sealed waste containers in order to avoid contamination of food and the environment, as can be seen in Fig. 3C for ice cream vendors. However, contrary to the requirements in the FAO (2007) training manual on good hygiene practices in the preparation and sale of street food, the bins are overflowing, uncovered and appear not to be maintained daily. This can encourage the proliferation of rodents, especially since waste remains in most restaurants for more than three days before being removed (see Table 3) (Choquet et al., 2012). Furthermore, the use of basic containers, such as old bags, by other restaurants (61% of greasy spoons and 52.8% of coffee kiosks) reflects the informal nature of these establishments (Ebouo, 2011; Kouame et al., 2020).
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[bookmark: _Toc62403021][bookmark: _Toc91358413]Fig. 4. Waste packaging in the collective restaurants surveyed (A = Garbadrômes, B = Greasy spoons, C = Ice cream parlors, and D = Coffee kiosks).

In Port-Bouet 2, public bins and pre-collection services are the preferred options for disposing of waste produced in restaurants (see Table 3). 95.1% use these services to dispose of their waste. However, 4.9% dispose of their waste at illegal dumpsites (see Fig. 5). Ice cream parlors are the only establishments that do not use illegal dumps, as these are monitored. Another possible explanation relates to the level of education of ice cream parlor owners. In greasy spoons and garbadrômes, waste is preferably disposed of in public bins, while coffee kiosks most commonly use pre-collection services. This suggests that some establishments have access to storage bins provided by licensed operators for household waste collection, while others do not. According to Diabagate and Konan (2018), when public household waste management services are unable to remove all the waste produced by households, an informal or community-based system is set up to do so. These pre-collectors (neighborhood committees, associations, micro-enterprises, etc.) compensate for the shortcomings of local authorities, such as a lack of bins, particularly in neighborhoods that are inaccessible to conventional household waste collection vehicles (Kouadio, 2014).

Table 3. Waste management methods used by collective catering establishments, from packaging and sorting to collection frequency and final disposal.
	Waste management
	Catering services
	Total

	
	Garbadrôme
	Coffee kiosk
	Ice cream parlor
	Greasy spoon
	

	
	n = 41
	n = 36
	n = 3
	n = 43
	n = 123

	Packaging of waste
	barrels
	31.7
	30.6
	66.7
	41.9
	35.8

	
	bags
	61
	52.8
	0
	37.2
	48.8

	
	Cardboard boxes
	0
	13.9
	33.3
	0
	4.9

	
	Not packaged
	7.3
	2.8
	0
	20.9
	10.6

	Waste Disposal Methods
	Public bins
	51.2
	33.3
	100
	62.8
	51.2

	
	Pre-collection services
	46.3
	61.1
	0
	30.2
	43.9

	
	Illegal dumping
	2.5
	5.6
	0
	7
	4.9

	Waste sorting practice
	Yes
	12.2
	16.7
	66.7
	14
	15.5

	
	No
	87.8
	83.3
	33.3
	86
	84.5

	Frequency of waste collection (days)
	[1 ; 3[
	2.4
	0
	0
	9.3
	4.1

	
	[3 ; 6[
	39
	30.6
	33.3
	58.1
	43.1

	
	[6 ; plus [
	58.5
	69.4
	66.7
	32.6
	52.8
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[bookmark: _Toc91358414]Fig. 5. Illustration of illegal dumping sites near cafeterias in the Port-Bouët 2 neighborhood, A = waste dumped in a storm drain, B = waste dumped in the street. 

With regard to waste sorting (see Table 3), it should be noted that only 15.5% of collective catering establishments in the surveyed area sort waste, compared to 84.5% that do not. This includes five garbadrômes, six greasy spoons, two ice cream parlors and six coffee kiosks, representing 12.2%, 14%, 66.7% and 16.7% of the surveyed establishments, respectively. Ice cream parlors are therefore the most likely to sort waste in their establishments. This suggests that the population has little knowledge of waste recovery (Bangoura, 2017). Nevertheless, the 15.5% of restaurants in Port-Bouët 2 that sort waste collect empty water and soft drink bottles for reuse, empty aluminum cans for recycling (to make pots and pans) and food scraps for use in livestock farming or for domestic animals (as seen in Table A2). The use of food scraps for animal feed was also observed by Coulibaly et al. (2021). They observed that unsold products from agro-industrial companies SOCOCE, COQUIVOIRE and SCB are used to feed animals at Abidjan Zoo in Côte d'Ivoire.

4. Conclusion
This study provided an overview of the various collective catering establishments in Yopougon Port-Bouët 2 and their waste management practices. Overall, establishments in this neighborhood do not have standard, hygienic rubbish bins. Analysis of waste management also revealed that it does not comply with hygiene standards. Food can therefore become contaminated by waste or by the person handling or emptying the bin. As restaurants in Yopougon Port-Bouët 2 are very busy places, it is necessary for each establishment to have an internal waste management plan. Restaurant owners must be trained to ensure that the products they sell do not become a source of disease. Sorting waste at source could present an opportunity for some restaurants, provided the owners are trained to do so.
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APPENDIX

1. Table A1: Solid waste components
	No.
	Waste Components
	Contents

	1
	Putrescible materials
	Food waste, other putrescible

	2
	Papers
	Newspapers, magazines, reviews

	3
	Cardboard
	Cardboard boxes, Cardboard packaging

	4
	Composites
	Composite packaging

	5
	Textiles
	Sanitary textiles, clothes, lingerie etc.

	6
	Plastics
	Plastic films, rubber, plastic bag, 
plastic boxes for various products, etc.

	7
	Unclassified fuels
	Wood, coal, other fuels, garden waste

	8
	Glass
	Glass packaging, jars, colorful and colorless glasses

	9
	Metals
	Iron metals, cans and aluminum materials, Other metal packaging, Other metal waste

	10
	Unclassified incombustibles
	Pebbles

	11
	Hazardous waste
	Sanitary waste, baby diapers, batteries and accumulators

	12
	Fine elements/ particles
	Sand, soil, dust, ash



Table A2: Waste sorting practices in various collective catering establishments. * Indicates waste sorting or recovery in the corresponding establishment.
	Waste sorted or recycled
	Catering services

	
	Garbadrômes
	Greasy spoon
	Ice cream parlor
	Coffee kiosk

	Empty bottles
	
	*
	*
	*

	Empty cans
	
	*
	*
	*

	Food scraps
	*
	*
	
	



Food waste	Garbadrômes	Greasy spoon	Ice cream parlor	Coffee kiosk	90.243902439024396	53.488372093023258	66.666666666666671	75	Plastics	Garbadrômes	Greasy spoon	Ice cream parlor	Coffee kiosk	63.414634146341463	65.116279069767444	33.333333333333336	58.333333333333336	Fine elements	Garbadrômes	Greasy spoon	Ice cream parlor	Coffee kiosk	17.073170731707318	18.604651162790699	0	2.7777777777777777	Cardboard	Garbadrômes	Greasy spoon	Ice cream parlor	Coffee kiosk	9.7560975609756095	13.953488372093023	0	8.3333333333333339	Others	Garbadrômes	Greasy spoon	Ice cream parlor	Coffee kiosk	4.8780487804878048	13.953488372093023	0	11.111111111111111	Proportion of catering services (%)

Catering services
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