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ABSTRACT 

	
This study investigated the effectiveness of mechanisms for implementing the plastic ban policy in Buea, guided by Ajzen’s Theory of Planned Behavior (1991). A quantitative design was employed, with 384 market traders selected through purposive sampling. Data were collected using a structured questionnaire with established reliability and analyzed using descriptive and inferential statistics in IBM SPSS version 23. The results showed that awareness of banned plastic types (Adjusted Odds Ratio [AOR] = 7.5; p < 0.001), operating as a formal business (AOR = 4.3; p < 0.001), exposure to sanctions (AOR = 13.2; p < 0.001), and reduced availability of banned plastics (AOR = 3.0; p < 0.001) were significant predictors of the perceived success of the policy. These findings underscore that effective enforcement, combined with community sensitization, stronger regulation of informal businesses, and the provision of alternatives to banned plastics, is essential to improve compliance and achieve lasting environmental benefits.
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1. INTRODUCTION 

Plastic packaging bags also known as single-used plastic bags are the most visible form of plastic pollutant [1]. Over the past few decades, the massive production of plastics worldwide has posed a real threat to the existence and well-being of all living creatures. This virtually uncontrollable rise in the use of plastics is a matter of serious concern to health professionals, environmentalists and biodiversity advocates. Reasons attributed for the continuous consumption and massive love for plastic packaging bags is as a result of their durability, less expensive nature and lighter weight as compared to papers and the fact that they are also easy to make, leading to the boom of plastic [1,2]. Also, people have become more attached to plastic packaging bags because they create uniformity, they are convenient and very affordable [3]. 
In Cameroon, the framework regulating plastics is the joint 2012 decree by the Ministry of the Environment and the Ministry of Commerce, which came into force in 2014 and bans the production of packaging under 60 microns, which aims to combat environmental pollution and health hazards. However, it has no reference to the chemical additives contained in plastics, let alone the ingredients used in their production [4]. The purpose of this initiative supported by the IPEN Francophone Africa Hub is to promote the development and well-being of the local population, especially the most vulnerable groups such as women, young people and minorities [5]. However, enforcement remains inconsistent, and policy effectiveness has been hindered by ongoing smuggling, inadequate education of market actors, and lack of affordable alternatives [6]. 
In Cameroon, the Ministry of Environment, Nature Protection and Sustainable Development (MINEPDEP) has also set up committees and operational teams to monitor and sanction all violators of the joint order [7]. These teams are: Governors of various regions, Senior Divisional Officers (SDOs), Divisional Officers (DOs), Regional Delegates and Divisional Delegates. They all operate within their areas of jurisdiction. Cameroon also has various institutions in charge of regulations on plastic packaging. These institutions are: MINEPDEP in charge of monitoring the implementation of the national environmental policy on plastic packaging, Ministry of Commerce in charge of ensuring that plastics which are imported and those commercialized must be in conformity with the policy, Ministry of Justice in charge of putting in place sanctions against violators of the plastic policy, and Decentralized Territorial Collectivity like the local authorities are in charge of implementation and enforcement of the plastic policy.
Consumers can play an important role in influencing governments and other decision-making bodies to implement effective measures to encourage the use of biodegradable food packaging while reducing access to and use of non-biodegradable plastic packaging that has a real impact on planetary and human health. A study explored the perception and attitude of Portuguese consumers on the environmental impact of food packaging made with plastic material [8]. They found that those consumers tended to be concerned about the negative environmental effects of plastic packaging. A study in Brazil conducted to evaluate consumers’ knowledge, practices, and perceptions about conventional and sustainable food packaging reported that the quality of material used to make food packaging significantly influenced their decision to purchase the food and that they were willing to pay up to 5% more for products if their packaging had lesser environmental and human health impact [9].
Environmental policies can only be achievable if they are well implemented. Policy implementation carries out basic policy decision, which can also take the form of important executive orders or court decisions [10]. Policy implementation theory focuses on change through a specific intervention [11]. According to Implementation theory, policy succeeds when activities immediately follow the decision to adopt an innovation and ends when the use of an innovation becomes routine practice [12]. This means that, if plastic packaging policies are put in place and are not put into practice then implementation is not successful. While some authors support implementation science, which is associated with how best to engage in the delivery of specific innovations [13]. In order to attain a sustainable environment, there is need for a balanced relationship between nature and living beings, and policies are put in place to enforce this equilibrium.  There is therefore a need to check the level of policy implementation of plastic packaging ban.   
Despite the government decision (24 October 2012, which came into force in April 2014) to prohibit the use of plastic material of less than 60 microns (non-biodegradable) for packaging, the rush to modernity (and quality often a priori attributed to western-like materials) has made some Cameroonian households and restaurant owners to continue using plastic materials. In addition to the burden of plastics that fraudulently enter the country, millions of additional plastic bags are produced illegally each year in Cameroon. Almost 10 years after the ban, plastic bags continue to be widely used and, unfortunately, end up on the streets after use. Eventually, they end up buried in the ground and in waterways [14], thus contributing to pollution and clogging of drains and consequent flooding. The situation is even worse in countries like Cameroon, where single-use plastic is widely used to pack drinking water sold on the streets. Unfortunately, the country is not producing adequate amounts of biodegradable food packaging materials, and the government is not encouraging civilians to use plant-based materials [15]. On the other hand, research on the topic is scanty in Cameroon thus, with this study, we wish to stimulate scientific research in order to fill the gap. This is certainly one of the major challenges that the new national focal point on the plastic treaty, and certainly Cameroon’s civil society, should focus on over the next decade.
Research shows that there are several chemicals within plastic waste and plastic materials have toxic monomers which affect humans and animals and are connected to cancer and reproductive problems [16, 17]. As such, toxic chemicals from plastics cause environmental, ecological and health hazards [18] from an environmental and health ranking classification of polymers.  Some effects of plastics could be ingestion, entanglement and inadequate waste management. The extensive use of materials such as polystyrene and polyethylene has significant environmental and human health implications [16]. For instance, using plastic materials for food packaging can result in the release of toxins into food, including benzophenone, 2,4-di-tert-butylphenol, and the styrene dimer 1,3-diphenylpropane when heated or irradiated [18, 19]. Unrecycled plastic also significantly affects planetary health, with a disproportionate impact on low-income communities [19] Given persistent plastic pollution in Buea Municipality despite the policy ban, and with limited literature focusing specifically on enforcement mechanisms, stakeholder engagement, or community compliance in the Southwest Region, this study fills a critical gap by empirically examining the effectiveness of implementation mechanisms, stakeholder actions, and systemic challenges affecting perceived policy success.
2. material and methods 

2.1 Study design and setting: This study used a cross-sectional study design and was conducted between November, 2023 and March, 2025 in the Buea Municipality. The Buea municipality is located in the Fako division of the South West region of Cameroon (figure 1). The Buea municipality in Cameroon has an estimated population of over 587,000 inhabitants according to the (2023 Communal Development Plan). This figure includes both the indigenous Bakweri people and a diverse, cosmopolitan population within the urban area. 
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Fig.1. Map of Buea Municipality Showing the study area.
Questionnaires were used to obtain numeric data from open market traders, pharmacies, grocery shops and households.
2.2 Study population: The study participants included those who are directly involved with the use of plastic packaging, those using it to sell and buy or household members who buy and consume food stuff in the market and take-home food stuff packaged with plastic. Those who have nothing to do with plastic packaging bags like those constructing the market, or those involved with plastic containers, metals and glass. The sample size was calculated using the Cochrane formula for indefinite population considering the following assumptions: a 95% level of confidence, a 5% margin of error. In addition, we utilized the p=50%. A non-response rate of 10% was considered and a minimum sample size of 384 was eventually attained. Purposive sampling was used to select the study participants.
2.3 Data collection: The study employed a pre-tested self-administered questionnaire, which comprised four sections. The first section assessed the knowledge and awareness which encompassed awareness on the type of plastics banned and availability and accessibility of banned plastics. The second section focused on control and regulations which entailed control mechanisms experienced and frequency of current controls. The third part, compliance and enforcement explored use of banned plastics and experience of sanctions recently. The final part explored variables affecting success of the plastic ban policy. To collect the data, all study participants completed the questionnaires at their respective market places and business centres, and subsequently returned them to the Principal Investigator
2.4 Data Analysis: Data obtained was cleaned in excel and analyzed using Statistical Package for Social Sciences (SPSS) Version 23. The categorical variables were summarized in frequencies and proportions. Pearson Chi square test was used to determine the associations between the independent variables and success of policy ban. Those independent variables (knowledge and awareness of policy ban, control and regulations factors, and compliance and enforcement) were categorized and the dependent variable was categorized into ineffective and effective. The reliability index of this scale was calculated and it ranged between 0.69-0.89. Multivariable logistic regression was used to identify factors associated with effectiveness of implementation of plastic ban policy. This was done at two levels; crude and adjusted. Initially, Chi-square tests and binary logistic regression were proposed to assess associations between the independent variables and the success of the plastic ban policy. However, due to zero-cell counts and lack of variability in certain categories of the independent and dependent variables, logistic regression could not be computed. Consequently, the analysis was limited to Chi-square tests, which provided valid statistical evidence of associations. All independent variables were added to the regression analysis model. However, only variables which were statistically significant (P<0.05) at the crude level were included in the model for the adjusted analysis.
3. results and discussion

3.1 Results
3.1.1 Profile of Business Operations in Relation to the Plastic Ban
The study (Figure 2) revealed that slightly more than half of the respondents were engaged in informal vending (n = 204, 53.1%) which included Street Food Vendor and Open Market Traders, while formal retail businesses (Pharmacy, Grocery Store and Household goods shop) accounted for less than half (n = 180, 46.9%). 

 
Fig. 2. Distribution of Businesses by Type Among Study Participants
3.1.2 Knowledge and Awareness of Plastic Ban Policies
The results (Table 1) show that the population who were aware of the types of plastics banned were more likely to perceive the policy as effective (45.5%) compared to those who were not aware (10%) (P<.001). Similarly, formal retail businesses reported higher effectiveness (66.7%) compared to informal vendors (5.9%) (P<.001). In addition, where banned plastics were readily available, effectiveness was lower (25%) compared to areas with reduced accessibility (50%) (P<.001). 
Table 1: Chi-Square Test of the association between Types of business, Knowledge and Awareness, and Success of the Plastic Ban Policy (n=384)
	Variables
	Categories
	Frequency
	Success of the plastic ban policy, n (%)
	P-value

	
	
	
	Ineffective
	Effective
	

	Awareness on type of plastics banned
	Yes
No
	120
264
	108 (90)
144 (54.5)
	12 (10)
120 (45.5)
	<.001

	Types of business
	Formal retail businesses
Informal vendors
	180
204
	60 (33.3)
192 (94.1)
	120 (66.7)
12 (5.9)
	<.001

	Availability and accessibility of banned plastics
	Yes
No
	240
144
	180 (75)
72 (50)
	60 (25)
72 (50)
	<.001



Table 2 indicates respondents who were aware of the types of plastics banned were about 7.5 times more likely to experience effectiveness in policy as compared to those who were not aware (AOR = 7.5, 95% CI: 3.9–14.3, P<.001). Likewise, limited accessibility of banned plastics increased the likelihood of perceiving the ban as effective by three times (AOR = 3.0, 95% CI: 1.9–4.6, P<.001). Formal retail businesses were also significantly more likely to report success than informal vendors (AOR = 4.3, 95% CI: 2.7–9.6, P<.001). 
Table 2: Relationship between Type of business, Knowledge and Awareness, and Success of the Plastic Ban Policy (n=384)
	Variables
	Categories
	Success of the plastic ban policy (Effective), Adjusted OR [95% CI]
	P-value

	Awareness on type of plastics banned
	Yes
No
	7.5 [3.9-14.3]
1
	<.001

	Availability and accessibility of banned plastics
	Yes
No
	3 [1.9-4.6]
1
	<.001

	Types of business
	Formal retail businesses
Informal vendors
	4.3 [2.7-9.6]
1

	<.001



3.1.3 Control and Regulatory Mechanisms Governing Plastic Use
Table 3 shows that participants who experienced field control reported full effectiveness of the policy (100%) compared to only 44% effectiveness among those who had sensitization alone (P<.001). Similarly, the frequency of controls influenced policy outcomes, with daily, monthly, and market-day checks linked to higher effectiveness, while weekly and yearly controls were mostly ineffective (P<.001). Because several categories perfectly predicted the outcome (complete separation), maximum-likelihood logistic regression failed to converge and produced infinite estimates. We therefore report exact tests and proportions for these predictors and used penalized/ exact models in sensitivity analyses.
Table 3: Chi-Square Test of the association between Control and Regulatory Mechanisms and Success of the Plastic Ban Policy (n=384)
	[bookmark: _Hlk207249960]Variables
	Categories
	Frequency
	Success of the plastic ban policy, n (%)
	P-value

	
	
	
	Ineffective
	Effective
	

	Control mechanisms experienced
	Sensitization
Field control
	300
84
	168 (56)
84 (100)
	132 (44)
0
	<.001

	Frequency of current controls
	Daily
Weekly
Monthly
Yearly
Every market day
	48
132

12
132
60
	48 (100)
12 (9.1)
0
132 (100)
60 (100)
	0
120 (90.9)
12 (100)
0
0
	<.001



3.1.4 Compliance and Enforcement of Plastic Ban Measures
Table 4 reveals that the use of banned plastics showed no significant association with policy effectiveness (P=.63), as both users and non-users reported similar levels of ineffectiveness. However, facing sanctions recently was strongly associated with effectiveness, with 62.5% of sanctioned respondents reporting success compared to only 25% among those who had not faced sanctions (P<.001). 
Table 4: Chi-Square Test of the association between Compliance and Enforcement of Plastic Ban Measures, and Success of the Plastic Ban Policy (n=384)
	Variables
	Categories
	Frequency
	Success of the plastic ban policy, n (%)
	P-value

	
	
	
	Ineffective
	Effective
	

	Use of banned plastics
	No
Yes
	168
216
	108 (64.3) 
144 (66.7)
	60 (35.7)
72 (33.3)
	.63

	Faced sanctions recently
	Yes
No
	96
288

	36 (37.5)
216 (75)
	60 (62.5)
72 (25)
	<.001



Table 5 shows that respondents who had recently faced sanctions were about 13 times more likely to report the policy as effective compared to those who had not faced any sanctions (AOR = 13.2, 95% CI: 3.3–19.6, P<.001). 
Table 5: Relationship between Compliance and Enforcement of Plastic Ban Measures, and Success of the Plastic Ban Policy (n=384)
	[bookmark: _Hlk207251273]Variables
	Categories
	Success of the plastic ban policy (Effective), Adjusted OR [95% CI]
	P-value

	Faced sanctions recently
	Yes
No
	13.2 [3.3-19.6]
1
	<.001



The study tested the hypothesis that the effectiveness of implementation mechanisms is significantly associated with the perceived success of the plastic ban policy in Buea. The results support this hypothesis, showing that awareness of banned plastics, type of business, availability and accessibility, field controls, and sanctions were significantly linked to policy effectiveness (P<.001). However, the use of banned plastics alone showed no significant association (P=.63), indicating that not all mechanisms contributed equally to policy success
3.2 Discussion
This study found that awareness of the types of plastics banned and being a formal business were significantly associated with perceptions of the plastic ban policy as effective. Respondents who were aware of banned plastics were 7.5 times more likely to report effectiveness, while formal businesses were over four times more likely to comply compared to informal vendors. These findings align with a systematic review that highlighted awareness campaigns as crucial drivers of compliance with plastic bag bans across diverse contexts, particularly in low- and middle-income countries where knowledge gaps are wide [20]. This finding is consistent with earlier evidence that knowledge of plastic pollution drivers strongly influences compliance with bans and reductions in plastic leakage into the environment [21]. Similarly, another study found that formal retailers were more likely than informal vendors to adopt and comply with restrictions due to regulatory visibility and business incentives [22]. However, United Nations Environment Programme reports emphasize that where informal sectors dominate the retail landscape, exclusion of these actors undermines the overall effectiveness of bans [23]. This underlines the significance of our study in highlighting the dual necessity of public awareness and inclusive strategies for informal vendors in sustaining the success of plastic ban policies.
The results also showed that control and regulatory mechanisms, especially field control and frequent monitoring, were positively associated with policy success. Respondents who experienced direct enforcement (field control) reported full compliance, whereas sensitization alone showed limited impact. These findings resonate with another study, that demonstrated that jurisdictions implementing continuous monitoring achieved greater reductions in plastic use compared to those relying solely on sensitization [24]. This also aligns with findings from Kabir (2023) [25], who showed that jurisdictions relying primarily on continuous enforcement achieved greater reductions in plastic usage compared to those depending only on awareness campaigns. Furthermore, a large-scale study in the United States found that jurisdictions implementing plastic bag bans or fees experienced a 25%–47% decrease in plastic bags as part of shoreline cleanup debris, with this decline growing over time and no evidence of rebound [26]. This reinforces the implication of our study: consistent, visible enforcement and frequent inspections are indispensable in achieving long-term compliance.
Finally, the study revealed that sanctions were a critical predictor of policy success, with those recently sanctioned being 13 times more likely to perceive the ban as effective. This outcome is consistent with a study, who showed that penalties serve as effective deterrents when adequately implemented [27]. Likewise, a certain study and other regional case studies demonstrate that sanctions significantly enhance compliance levels, particularly when combined with alternatives such as reusable bags [22]. Conversely, reports from India highlight that weak or poorly enforced penalties have limited deterrence value, with single-use plastics persisting despite formal bans [28]. Our study therefore provides strong evidence that sanctions, when credible and enforced, are central to the deterrence framework of plastic policy implementation.
4. Conclusion

This study found that awareness of banned plastics, being a formal business, control mechanisms, and sanctions were significant predictors of the perceived success of the plastic ban policy in Buea. Awareness increased the likelihood of perceiving the policy as effective, while formal businesses demonstrated greater compliance compared to informal vendors. Direct enforcement and monitoring were more effective than sensitization alone, and sanctions strongly enhanced compliance when consistently applied. Together, these findings highlight that awareness, inclusivity of informal vendors, and credible enforcement mechanisms are essential for sustaining the effectiveness of plastic ban policies.
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