Supplementary Materials 1 – Questionnaire Design
Section A: Respondent Characteristics
In this section, you are asked to fill in some personal data. Please fill in this personal data completely and honestly. To protect your privacy, we will keep your personal data confidential.
1. Name: …. (dapat diisi dengan inisial/can be filled with initials)
1. Age: …. tahun/year
1. Company Name: ….
1. Your Position: ….
1. How long have you been working in the waste management business? …. Year
1. In your opinion, from the following parts of the plastic waste industry, where does your waste management business operate? (You may choose more than one of the available options)
· Waste collection
· Waste processing including recycling
· Reduction of plastic waste such as plastic packaging
· Reuse of plastic waste
1. In your opinion, what is the biggest obstacle you faced when working in the plastic waste management business?
1. From a social standpoint, what issues or problems do you often encounter in the plastic waste management business?
1. From an economic standpoint, what issues or problems do you often encounter in the plastic waste management business?
1. From an environmental standpoint, what issues or problems do you often encounter in the plastic waste management business?
1. In terms of regulations and norms, what issues or problems do you often encounter in the plastic waste management business?
1. In terms of technology and infrastructure, what issues or problems do you often encounter in the plastic waste management business?
1. In your opinion, what are the toughest challenges in the future for the waste management business to develop?
Section B: Risk Severity Level in Circular Plastic Waste Management Business
In this section, you will be asked to assess the severity of a risk that can occur when running a waste management business. There are several severity levels available as an option, namely, level 1 describes the risk has no impact; level 2 describes the risk as having negligible impact; level 3 describes the risk as having a disruptive impact but your business can still operate as usual; level 4 describes the risk that it could disrupt one part of your business system to stop operating; level 5 describes the risk that it could lead to the downtime of a large part of your business systems; level 6 describes the risk that it can lead to the downtime of your entire business system; level 7 describes the risk as catastrophic and can threaten the safety of life around your business. You are asked to choose one of the seven available level options for each risk. A brief explanation of the risks you need to assess can be seen in the bold text on the question.
	No.
	Questions 
	level 1
no impact
	level 2
negligible impact
	level 3
disruptive impact but system may continue
	level 4
one part of the system may stop
	level 5
the majority of the system may halt
	level 6
the entire system may halt
	level 7
catastrophic that can be life threatening

	1
	How severe the impact of disruption toward occupational safety and health for waste workers toward the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	2
	How severe the impact of the occurrence of excessive workload for waste workers toward the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	
❒

	3
	How severe the impact of the occurrence of community’s unwillingness to segregate waste toward the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	4
	How severe the impact of community’s unwillingness to reduce plastic (packaging) waste toward the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	5
	How severe the impact of community's dependence on buying products in plastic packaging toward the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	6
	How severe the impact of the problem of wages and income of waste workers both in terms of stability and quantity toward the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	7
	How severe the impact of increase/decrease in demand for products/services from circular waste management businesses such as recycling companies toward the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	8
	How severe the impact of the occurrence of increase/decrease in prices for products/services from circular waste management businesses such as recycling companies toward the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	9
	How severe the impact of increase in operational costs related to segregation and recycling of plastic waste toward the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	10
	How severe the impact of shortage/excess supply of plastic waste toward the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	11
	How severe the impact of microplastic pollution as a potential residue from plastic waste recycling products toward the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	12
	How severe the impact of pollution of rivers and oceans by plastic waste toward the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	13
	How severe the impact of the absence of regulation that differentiates the role of government as regulator and operator/executor of waste management toward the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	14
	How severe the impact of the absence of regulations to maintain the price of plastic waste reduction/recycling products/services toward the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	15
	How severe the impact of tightening involvement of waste management from local government to local private sector toward the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	16
	How severe the impact of the unavailability of sufficient infrastructure and technology to support the plastic waste recycling toward the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒



Section C: Risk Occurrence Level in Circular Plastic Waste Management Business
In this section, you will be asked to assess how often a risk occurs when running a waste management business. There are several levels of occurrence of risks to occur that are available as an option, namely, level 1 describes the risk almost never occurring; level 2 describes the risk rarely occurred; level 3 describes the risk occurring on several occasions; level 4 describes the risk often occurs but not every time; level 5 describes the risk almost every time but not yet common; level 6 describes the risk is common; level 7 describes the risk always occurs. You are asked to choose one of the seven available level options for each risk. A brief explanation of the risks you need to assess can be seen in the bold text on the question.
	No.
	Questions 
	level 1
almost never
	level 2
rarely occurred
	level 3
occasionally occurred
	level 4
often but not every time
	level 5
almost every time but not yet common
	level 6
usually occurred
	level 7
always occurred

	1
	How often do occupational safety and health problems for waste workers occur in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	2
	How often does excessive workload for waste workers occur in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	
❒

	3
	How often does community’s unwillingness to segregate waste occur in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	4
	How often does community’s unwillingness to reduce plastic (packaging) waste occur in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	5
	How often do community's dependence on buying products in plastic packaging occur in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	6
	How often do the problem of wages and income of waste workers both in terms of stability and quantity occur in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	7
	How often do increase/decrease in demand for products/services from circular waste management businesses such as recycling companies occur in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	8
	How often do increase/decrease in prices for products/services from circular waste management businesses such as recycling companies occur in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	9
	How often do increase in operational costs related to segregation and recycling of plastic waste occur in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	10
	How often do shortage/excess supply of plastic waste occur in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	11
	How often do microplastic pollution as a potential residue from plastic waste recycling products occur in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	12
	How often do pollution of rivers and oceans by plastic waste occur in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	13
	How often does the absence of regulation that differentiates the role of government as regulator and operator/executor of waste management occur in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	14
	How often does the absence of regulations to maintain the price of plastic waste reduction/recycling products/services occur in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	15
	How often do tightening involvement of waste management from local government to local private sector occur in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	16
	How often do the unavailability of sufficient infrastructure and technology to support the plastic waste recycling occur in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒




Section D: Risk Detectability Level in Circular Plastic Waste Management Business
In this section, you will be asked to assess how often a risk occurs when running a waste management business. There are several levels of occurrence of risks to occur that are available as an option, namely, level 1 describes the risk is definitely detectable; level 2 describes the risk is very easy to be detected; level 3 describes the risk is fairly easy to be detected; level 4 describes the risk is sufficiently detectable; level 5 describes the risk is difficult to be detected; level 6 describes the risk is very difficult to be detected; level 7 describes the risk is impossible to be detected. You are asked to choose one of the seven available level options for each risk. A brief explanation of the risks you need to assess can be seen in the bold text on the question.
	No.
	Questions 
	level 1
definitely detectable
	level 2
very easy to detect
	level 3
fairly easy to detect
	level 4
sufficiently detectable
	level 5
difficult to detect
	level 6
very difficult to detect
	level 7
impossible to detect

	1
	How easy is it to detect presence of the occupational safety and health problems for waste workers in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	2
	How easy is it to detect presence of the excessive workload for waste workers in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	
❒

	3
	How easy is it to detect presence of the community’s unwillingness to segregate waste in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	4
	How easy is it to detect presence of the community’s unwillingness to reduce plastic (packaging) waste in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	5
	How easy is it to detect presence of the community's dependence on buying products in plastic packaging in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	6
	How easy is it to detect presence of the problem of wages and income of waste workers both in terms of stability and quantity in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	7
	How easy is it to detect presence of the increasing/decreasing demand for products/services from circular waste management businesses such as recycling companies in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	8
	How easy is it to detect presence of the increasing/decreasing prices for products/services from circular waste management businesses such as recycling companies in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	9
	How easy is it to detect presence of the increasing operational costs related to segregation and recycling of plastic waste in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	10
	How easy is it to detect presence of the shortage/excess supply of plastic waste in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	11
	How easy is it to detect presence of the microplastic pollution as a potential residue from plastic waste recycling products in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	12
	How easy is it to detect the absence of regulation that differentiates the role of government as regulator and operator/executor of waste management in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	13
	How easy is it to detect the absence of regulation that differentiates the role of government as regulator and operator/executor of waste management in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	14
	How easy is it to detect the absence of regulations to maintain the price of plastic waste reduction/recycling products/services in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	15
	How easy is it to detect presence of the tightening involvement of waste management from local government to local private sector in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒

	16
	How easy is it to detect the unavailability of sufficient infrastructure and technology to support the plastic waste recycling in the plastic waste management business that you run?
	❒
	❒
	❒
	❒
	❒
	❒
	❒



Section E: Relationship Among Risks in Plastic Waste Management Business
In this section, you are asked to assess how close the relationship is between risks in the circular plastic waste management business. You will assess the relationship between one risk and another. The value of the relationship between the two is described in five levels. Level 0 indicates no relationship between the two risks; level 1 indicates a relationship between the two risks but they do not affect each other; level 2 indicates a relationship where there is a possibility of influencing one another; level 3 indicates a causal relationship between the two risks; and level 4 indicates a relationship that influences each other. You are asked to choose one of the five levels available as options. Each paired of risks whose relationship is assessed can be seen in the bold text in the question.
	R1
	
How related is the occupational health and safety risk for waste workers with … 
	level 0
no relationship
	level 1
related but not influencing each other
	level 2
possible to influence each other
	level 3
causal relationship
	level 4
influence each other

	2
	Excessive workload for waste workers
	❒
	❒
	❒
	❒
	❒

	3
	Unwillingness to segregate waste
	❒
	❒
	❒
	❒
	❒

	4
	Unwillingness to reduce (packaging) waste
	❒
	❒
	❒
	❒
	❒

	5
	Over dependencies to use or buy product with packaging
	❒
	❒
	❒
	❒
	❒

	6
	Wages and income issue for waste workers
	❒
	❒
	❒
	❒
	❒

	7
	Demand risk of the product and service from circular plastic waste businesses
	❒
	❒
	❒
	❒
	❒

	8
	Price risk of the product and service from circular plastic waste businesses 
	❒
	❒
	❒
	❒
	❒

	9
	Operational cost related to plastic waste segregation and recycling
	❒
	❒
	❒
	❒
	❒

	10
	Supply risk of plastic waste
	❒
	❒
	❒
	❒
	❒

	11
	Microplastic pollutants as the potential residual in recycled product from plastic waste
	❒
	❒
	❒
	❒
	❒

	12
	River and ocean pollutants from plastic waste
	❒
	❒
	❒
	❒
	❒

	13
	Regulation to distinguish the role of government in waste management (private sector involvement)
	❒
	❒
	❒
	❒
	❒

	14
	Regulation to maintain the price of product from reprocessing plastic waste remain competitive
	❒
	❒
	❒
	❒
	❒

	15
	Deliberation of waste management process from local government authority to local private sector
	❒
	❒
	❒
	❒
	❒

	16
	Availability of technology and infrastructure to support plastic waste recycling
	❒
	❒
	❒
	❒
	❒



	R2
	How related is the excessive workload risk for waste workers with … 
	level 0
no relationship
	level 1
related but not influencing each other
	level 2
possible to influence each other
	level 3
causal relationship
	level 4
influence each other

	1
	Occupational health and safety risk for waste workers
	❒
	❒
	❒
	❒
	❒

	3
	Unwillingness to segregate waste
	❒
	❒
	❒
	❒
	❒

	4
	Unwillingness to reduce (packaging) waste
	❒
	❒
	❒
	❒
	❒

	5
	Over dependencies to use or buy product with packaging
	❒
	❒
	❒
	❒
	❒

	6
	Wages and income issue for waste workers
	❒
	❒
	❒
	❒
	❒

	7
	Demand risk of the product and service from circular plastic waste businesses
	❒
	❒
	❒
	❒
	❒

	8
	Price risk of the product and service from circular plastic waste businesses 
	❒
	❒
	❒
	❒
	❒

	9
	Operational cost related to plastic waste segregation and recycling
	❒
	❒
	❒
	❒
	❒

	10
	Supply risk of plastic waste
	❒
	❒
	❒
	❒
	❒

	11
	Microplastic pollutants as the potential residual in recycled product from plastic waste
	❒
	❒
	❒
	❒
	❒

	12
	River and ocean pollutants from plastic waste
	❒
	❒
	❒
	❒
	❒

	13
	Regulation to distinguish the role of government in waste management (private sector involvement)
	❒
	❒
	❒
	❒
	❒

	14
	Regulation to maintain the price of product from reprocessing plastic waste remain competitive
	❒
	❒
	❒
	❒
	❒

	15
	Deliberation of waste management process from local government authority to local private sector
	❒
	❒
	❒
	❒
	❒

	16
	Availability of technology and infrastructure to support plastic waste recycling
	❒
	❒
	❒
	❒
	❒



	R3
	How related is the risk of community's unwillingness to segregate waste with … 
	level 0
no relationship
	level 1
related but not influencing each other
	level 2
possible to influence each other
	level 3
causal relationship
	level 4
influence each other

	1
	Occupational health and safety risk for waste workers
	❒
	❒
	❒
	❒
	❒

	2
	Excessive workload for waste workers
	❒
	❒
	❒
	❒
	❒

	4
	Unwillingness to reduce (packaging) waste
	❒
	❒
	❒
	❒
	❒

	5
	Over dependencies to use or buy product with packaging
	❒
	❒
	❒
	❒
	❒

	6
	Wages and income issue for waste workers
	❒
	❒
	❒
	❒
	❒

	7
	Demand risk of the product and service from circular plastic waste businesses
	❒
	❒
	❒
	❒
	❒

	8
	Price risk of the product and service from circular plastic waste businesses 
	❒
	❒
	❒
	❒
	❒

	9
	Operational cost related to plastic waste segregation and recycling
	❒
	❒
	❒
	❒
	❒

	10
	Supply risk of plastic waste
	❒
	❒
	❒
	❒
	❒

	11
	Microplastic pollutants as the potential residual in recycled product from plastic waste
	❒
	❒
	❒
	❒
	❒

	12
	River and ocean pollutants from plastic waste
	❒
	❒
	❒
	❒
	❒

	13
	Regulation to distinguish the role of government in waste management (private sector involvement)
	❒
	❒
	❒
	❒
	❒

	14
	Regulation to maintain the price of product from reprocessing plastic waste remain competitive
	❒
	❒
	❒
	❒
	❒

	15
	Deliberation of waste management process from local government authority to local private sector
	❒
	❒
	❒
	❒
	❒

	16
	Availability of technology and infrastructure to support plastic waste recycling
	❒
	❒
	❒
	❒
	❒



	R4
	How related is the risk of community's unwillingness to reduce plastic waste with … 
	level 0
no relationship
	level 1
related but not influencing each other
	level 2
possible to influence each other
	level 3
causal relationship
	level 4
influence each other

	1
	Occupational health and safety risk for waste workers
	❒
	❒
	❒
	❒
	❒

	2
	Excessive workload for waste workers
	❒
	❒
	❒
	❒
	❒

	3
	Unwillingness to segregate waste
	❒
	❒
	❒
	❒
	❒

	5
	Over dependencies to use or buy product with packaging
	❒
	❒
	❒
	❒
	❒

	6
	Wages and income issue for waste workers
	❒
	❒
	❒
	❒
	❒

	7
	Demand risk of the product and service from circular plastic waste businesses
	❒
	❒
	❒
	❒
	❒

	8
	Price risk of the product and service from circular plastic waste businesses 
	❒
	❒
	❒
	❒
	❒

	9
	Operational cost related to plastic waste segregation and recycling
	❒
	❒
	❒
	❒
	❒

	10
	Supply risk of plastic waste
	❒
	❒
	❒
	❒
	❒

	11
	Microplastic pollutants as the potential residual in recycled product from plastic waste
	❒
	❒
	❒
	❒
	❒

	12
	River and ocean pollutants from plastic waste
	❒
	❒
	❒
	❒
	❒

	13
	Regulation to distinguish the role of government in waste management (private sector involvement)
	❒
	❒
	❒
	❒
	❒

	14
	Regulation to maintain the price of product from reprocessing plastic waste remain competitive
	❒
	❒
	❒
	❒
	❒

	15
	Deliberation of waste management process from local government authority to local private sector
	❒
	❒
	❒
	❒
	❒

	16
	Availability of technology and infrastructure to support plastic waste recycling
	❒
	❒
	❒
	❒
	❒



	R5
	How related is the risk of over dependencies to use or buy product in plastic packaging with … 
	level 0
no relationship
	level 1
related but not influencing each other
	level 2
possible to influence each other
	level 3
causal relationship
	level 4
influence each other

	1
	Occupational health and safety risk for waste workers
	❒
	❒
	❒
	❒
	❒

	2
	Excessive workload for waste workers
	❒
	❒
	❒
	❒
	❒

	3
	Unwillingness to segregate waste
	❒
	❒
	❒
	❒
	❒

	4
	Unwillingness to reduce (packaging) waste
	❒
	❒
	❒
	❒
	❒

	6
	Wages and income issue for waste workers
	❒
	❒
	❒
	❒
	❒

	7
	Demand risk of the product and service from circular plastic waste businesses
	❒
	❒
	❒
	❒
	❒

	8
	Price risk of the product and service from circular plastic waste businesses 
	❒
	❒
	❒
	❒
	❒

	9
	Operational cost related to plastic waste segregation and recycling
	❒
	❒
	❒
	❒
	❒

	10
	Supply risk of plastic waste
	❒
	❒
	❒
	❒
	❒

	11
	Microplastic pollutants as the potential residual in recycled product from plastic waste
	❒
	❒
	❒
	❒
	❒

	12
	River and ocean pollutants from plastic waste
	❒
	❒
	❒
	❒
	❒

	13
	Regulation to distinguish the role of government in waste management (private sector involvement)
	❒
	❒
	❒
	❒
	❒

	14
	Regulation to maintain the price of product from reprocessing plastic waste remain competitive
	❒
	❒
	❒
	❒
	❒

	15
	Deliberation of waste management process from local government authority to local private sector
	❒
	❒
	❒
	❒
	❒

	16
	Availability of technology and infrastructure to support plastic waste recycling
	❒
	❒
	❒
	❒
	❒



	R6
	How related is the risk of wages and income stability and quantity for waste workers with … 
	level 0
no relationship
	level 1
related but not influencing each other
	level 2
possible to influence each other
	level 3
causal relationship
	level 4
influence each other

	1
	Occupational health and safety risk for waste workers
	❒
	❒
	❒
	❒
	❒

	2
	Excessive workload for waste workers
	❒
	❒
	❒
	❒
	❒

	3
	Unwillingness to segregate waste
	❒
	❒
	❒
	❒
	❒

	4
	Unwillingness to reduce (packaging) waste
	❒
	❒
	❒
	❒
	❒

	5
	Over dependencies to use or buy product with packaging
	❒
	❒
	❒
	❒
	❒

	7
	Demand risk of the product and service from circular plastic waste businesses
	❒
	❒
	❒
	❒
	❒

	8
	Price risk of the product and service from circular plastic waste businesses 
	❒
	❒
	❒
	❒
	❒

	9
	Operational cost related to plastic waste segregation and recycling
	❒
	❒
	❒
	❒
	❒

	10
	Supply risk of plastic waste
	❒
	❒
	❒
	❒
	❒

	11
	Microplastic pollutants as the potential residual in recycled product from plastic waste
	❒
	❒
	❒
	❒
	❒

	12
	River and ocean pollutants from plastic waste
	❒
	❒
	❒
	❒
	❒

	13
	Regulation to distinguish the role of government in waste management (private sector involvement)
	❒
	❒
	❒
	❒
	❒

	14
	Regulation to maintain the price of product from reprocessing plastic waste remain competitive
	❒
	❒
	❒
	❒
	❒

	15
	Deliberation of waste management process from local government authority to local private sector
	❒
	❒
	❒
	❒
	❒

	16
	Availability of technology and infrastructure to support plastic waste recycling
	❒
	❒
	❒
	❒
	❒



	R7
	How related is the risk of decreasing/increasing of demand for product/service from circular plastic waste management business such as plastic waste recycling company with … 
	level 0
no relationship
	level 1
related but not influencing each other
	level 2
possible to influence each other
	level 3
causal relationship
	level 4
influence each other

	1
	Occupational health and safety risk for waste workers
	❒
	❒
	❒
	❒
	❒

	2
	Excessive workload for waste workers
	❒
	❒
	❒
	❒
	❒

	3
	Unwillingness to segregate waste
	❒
	❒
	❒
	❒
	❒

	4
	Unwillingness to reduce (packaging) waste
	❒
	❒
	❒
	❒
	❒

	5
	Over dependencies to use or buy product with packaging
	❒
	❒
	❒
	❒
	❒

	6
	Wages and income issue for waste workers
	❒
	❒
	❒
	❒
	❒

	8
	Price risk of the product and service from circular plastic waste businesses 
	❒
	❒
	❒
	❒
	❒

	9
	Operational cost related to plastic waste segregation and recycling
	❒
	❒
	❒
	❒
	❒

	10
	Supply risk of plastic waste
	❒
	❒
	❒
	❒
	❒

	11
	Microplastic pollutants as the potential residual in recycled product from plastic waste
	❒
	❒
	❒
	❒
	❒

	12
	River and ocean pollutants from plastic waste
	❒
	❒
	❒
	❒
	❒

	13
	Regulation to distinguish the role of government in waste management (private sector involvement)
	❒
	❒
	❒
	❒
	❒

	14
	Regulation to maintain the price of product from reprocessing plastic waste remain competitive
	❒
	❒
	❒
	❒
	❒

	15
	Deliberation of waste management process from local government authority to local private sector
	❒
	❒
	❒
	❒
	❒

	16
	Availability of technology and infrastructure to support plastic waste recycling
	❒
	❒
	❒
	❒
	❒



	R8
	How related is the risk of decreasing/increasing of price for product/service from circular plastic waste management business such as plastic waste recycling company with … 
	level 0
no relationship
	level 1
related but not influencing each other
	level 2
possible to influence each other
	level 3
causal relationship
	level 4
influence each other

	1
	Occupational health and safety risk for waste workers
	❒
	❒
	❒
	❒
	❒

	2
	Excessive workload for waste workers
	❒
	❒
	❒
	❒
	❒

	3
	Unwillingness to segregate waste
	❒
	❒
	❒
	❒
	❒

	4
	Unwillingness to reduce (packaging) waste
	❒
	❒
	❒
	❒
	❒

	5
	Over dependencies to use or buy product with packaging
	❒
	❒
	❒
	❒
	❒

	6
	Wages and income issue for waste workers
	❒
	❒
	❒
	❒
	❒

	7
	Demand risk of the product and service from circular plastic waste businesses
	❒
	❒
	❒
	❒
	❒

	9
	Operational cost related to plastic waste segregation and recycling
	❒
	❒
	❒
	❒
	❒

	10
	Supply risk of plastic waste
	❒
	❒
	❒
	❒
	❒

	11
	Microplastic pollutants as the potential residual in recycled product from plastic waste
	❒
	❒
	❒
	❒
	❒

	12
	River and ocean pollutants from plastic waste
	❒
	❒
	❒
	❒
	❒

	13
	Regulation to distinguish the role of government in waste management (private sector involvement)
	❒
	❒
	❒
	❒
	❒

	14
	Regulation to maintain the price of product from reprocessing plastic waste remain competitive
	❒
	❒
	❒
	❒
	❒

	15
	Deliberation of waste management process from local government authority to local private sector
	❒
	❒
	❒
	❒
	❒

	16
	Availability of technology and infrastructure to support plastic waste recycling
	❒
	❒
	❒
	❒
	❒



	R9
	How related is the risk of increasing operational cost related to plastic waste segregation and recycling with … 
	level 0
no relationship
	level 1
related but not influencing each other
	level 2
possible to influence each other
	level 3
causal relationship
	level 4
influence each other

	1
	Occupational health and safety risk for waste workers
	❒
	❒
	❒
	❒
	❒

	2
	Excessive workload for waste workers
	❒
	❒
	❒
	❒
	❒

	3
	Unwillingness to segregate waste
	❒
	❒
	❒
	❒
	❒

	4
	Unwillingness to reduce (packaging) waste
	❒
	❒
	❒
	❒
	❒

	5
	Over dependencies to use or buy product with packaging
	❒
	❒
	❒
	❒
	❒

	6
	Wages and income issue for waste workers
	❒
	❒
	❒
	❒
	❒

	7
	Demand risk of the product and service from circular plastic waste businesses
	❒
	❒
	❒
	❒
	❒

	8
	Price risk of the product and service from circular plastic waste businesses 
	❒
	❒
	❒
	❒
	❒

	10
	Supply risk of plastic waste
	❒
	❒
	❒
	❒
	❒

	11
	Microplastic pollutants as the potential residual in recycled product from plastic waste
	❒
	❒
	❒
	❒
	❒

	12
	River and ocean pollutants from plastic waste
	❒
	❒
	❒
	❒
	❒

	13
	Regulation to distinguish the role of government in waste management (private sector involvement)
	❒
	❒
	❒
	❒
	❒

	14
	Regulation to maintain the price of product from reprocessing plastic waste remain competitive
	❒
	❒
	❒
	❒
	❒

	15
	Deliberation of waste management process from local government authority to local private sector
	❒
	❒
	❒
	❒
	❒

	16
	Availability of technology and infrastructure to support plastic waste recycling
	❒
	❒
	❒
	❒
	❒



	R10
	How related is the risk of shortage/excessive supply of plastic waste with … 
	level 0
no relationship
	level 1
related but not influencing each other
	level 2
possible to influence each other
	level 3
causal relationship
	level 4
influence each other

	1
	Occupational health and safety risk for waste workers
	❒
	❒
	❒
	❒
	❒

	2
	Excessive workload for waste workers
	❒
	❒
	❒
	❒
	❒

	3
	Unwillingness to segregate waste
	❒
	❒
	❒
	❒
	❒

	4
	Unwillingness to reduce (packaging) waste
	❒
	❒
	❒
	❒
	❒

	5
	Over dependencies to use or buy product with packaging
	❒
	❒
	❒
	❒
	❒

	6
	Wages and income issue for waste workers
	❒
	❒
	❒
	❒
	❒

	7
	Demand risk of the product and service from circular plastic waste businesses
	❒
	❒
	❒
	❒
	❒

	8
	Price risk of the product and service from circular plastic waste businesses 
	❒
	❒
	❒
	❒
	❒

	9
	Operational cost related to plastic waste segregation and recycling
	❒
	❒
	❒
	❒
	❒

	11
	Microplastic pollutants as the potential residual in recycled product from plastic waste
	❒
	❒
	❒
	❒
	❒

	12
	River and ocean pollutants from plastic waste
	❒
	❒
	❒
	❒
	❒

	13
	Regulation to distinguish the role of government in waste management (private sector involvement)
	❒
	❒
	❒
	❒
	❒

	14
	Regulation to maintain the price of product from reprocessing plastic waste remain competitive
	❒
	❒
	❒
	❒
	❒

	15
	Deliberation of waste management process from local government authority to local private sector
	❒
	❒
	❒
	❒
	❒

	16
	Availability of technology and infrastructure to support plastic waste recycling
	❒
	❒
	❒
	❒
	❒



	R11
	
How related is the risk of microplastic pollution as the potential residue in recycling process from plastic waste with … 
	level 0
no relationship
	level 1
related but not influencing each other
	level 2
possible to influence each other
	level 3
causal relationship
	level 4
influence each other

	1
	Occupational health and safety risk for waste workers
	❒
	❒
	❒
	❒
	❒

	2
	Excessive workload for waste workers
	❒
	❒
	❒
	❒
	❒

	3
	Unwillingness to segregate waste
	❒
	❒
	❒
	❒
	❒

	4
	Unwillingness to reduce (packaging) waste
	❒
	❒
	❒
	❒
	❒

	5
	Over dependencies to use or buy product with packaging
	❒
	❒
	❒
	❒
	❒

	6
	Wages and income issue for waste workers
	❒
	❒
	❒
	❒
	❒

	7
	Demand risk of the product and service from circular plastic waste businesses
	❒
	❒
	❒
	❒
	❒

	8
	Price risk of the product and service from circular plastic waste businesses 
	❒
	❒
	❒
	❒
	❒

	9
	Operational cost related to plastic waste segregation and recycling
	❒
	❒
	❒
	❒
	❒

	10
	Supply risk of plastic waste
	❒
	❒
	❒
	❒
	❒

	12
	River and ocean pollutants from plastic waste
	❒
	❒
	❒
	❒
	❒

	13
	Regulation to distinguish the role of government in waste management (private sector involvement)
	❒
	❒
	❒
	❒
	❒

	14
	Regulation to maintain the price of product from reprocessing plastic waste remain competitive
	❒
	❒
	❒
	❒
	❒

	15
	Deliberation of waste management process from local government authority to local private sector
	❒
	❒
	❒
	❒
	❒

	16
	Availability of technology and infrastructure to support plastic waste recycling
	❒
	❒
	❒
	❒
	❒



	R12
	How related is the risk of plastic waste pollution in river and ocean with … 
	level 0
no relationship
	level 1
related but not influencing each other
	level 2
possible to influence each other
	level 3
causal relationship
	level 4
influence each other

	1
	Occupational health and safety risk for waste workers
	❒
	❒
	❒
	❒
	❒

	2
	Excessive workload for waste workers
	❒
	❒
	❒
	❒
	❒

	3
	Unwillingness to segregate waste
	❒
	❒
	❒
	❒
	❒

	4
	Unwillingness to reduce (packaging) waste
	❒
	❒
	❒
	❒
	❒

	5
	Over dependencies to use or buy product with packaging
	❒
	❒
	❒
	❒
	❒

	6
	Wages and income issue for waste workers
	❒
	❒
	❒
	❒
	❒

	7
	Demand risk of the product and service from circular plastic waste businesses
	❒
	❒
	❒
	❒
	❒

	8
	Price risk of the product and service from circular plastic waste businesses 
	❒
	❒
	❒
	❒
	❒

	9
	Operational cost related to plastic waste segregation and recycling
	❒
	❒
	❒
	❒
	❒

	10
	Supply risk of plastic waste
	❒
	❒
	❒
	❒
	❒

	11
	Microplastic pollutants as the potential residual in recycled product from plastic waste
	❒
	❒
	❒
	❒
	❒

	13
	Regulation to distinguish the role of government in waste management (private sector involvement)
	❒
	❒
	❒
	❒
	❒

	14
	Regulation to maintain the price of product from reprocessing plastic waste remain competitive
	❒
	❒
	❒
	❒
	❒

	15
	Deliberation of waste management process from local government authority to local private sector
	❒
	❒
	❒
	❒
	❒

	16
	Availability of technology and infrastructure to support plastic waste recycling
	❒
	❒
	❒
	❒
	❒



	R13
	
How related is the risk of the absence of regulation to distinguish government role as regulator and executor or operator with … 
	level 0
no relationship
	level 1
related but not influencing each other
	level 2
possible to influence each other
	level 3
causal relationship
	level 4
influence each other

	1
	Occupational health and safety risk for waste workers
	❒
	❒
	❒
	❒
	❒

	2
	Excessive workload for waste workers
	❒
	❒
	❒
	❒
	❒

	3
	Unwillingness to segregate waste
	❒
	❒
	❒
	❒
	❒

	4
	Unwillingness to reduce (packaging) waste
	❒
	❒
	❒
	❒
	❒

	5
	Over dependencies to use or buy product with packaging
	❒
	❒
	❒
	❒
	❒

	6
	Wages and income issue for waste workers
	❒
	❒
	❒
	❒
	❒

	7
	Demand risk of the product and service from circular plastic waste businesses
	❒
	❒
	❒
	❒
	❒

	8
	Price risk of the product and service from circular plastic waste businesses 
	❒
	❒
	❒
	❒
	❒

	9
	Operational cost related to plastic waste segregation and recycling
	❒
	❒
	❒
	❒
	❒

	10
	Supply risk of plastic waste
	❒
	❒
	❒
	❒
	❒

	11
	Microplastic pollutants as the potential residual in recycled product from plastic waste
	❒
	❒
	❒
	❒
	❒

	12
	River and ocean pollutants from plastic waste
	❒
	❒
	❒
	❒
	❒

	14
	Regulation to maintain the price of product from reprocessing plastic waste remain competitive
	❒
	❒
	❒
	❒
	❒

	15
	Deliberation of waste management process from local government authority to local private sector
	❒
	❒
	❒
	❒
	❒

	16
	Availability of technology and infrastructure to support plastic waste recycling
	❒
	❒
	❒
	❒
	❒



	R14
	
How related is the risk of the absence of regulation to maintain the price of product from reprocessing plastic waste remain competitive with … 
	level 0
no relationship
	level 1
related but not influencing each other
	level 2
possible to influence each other
	level 3
causal relationship
	level 4
influence each other

	1
	Occupational health and safety risk for waste workers
	❒
	❒
	❒
	❒
	❒

	2
	Excessive workload for waste workers
	❒
	❒
	❒
	❒
	❒

	3
	Unwillingness to segregate waste
	❒
	❒
	❒
	❒
	❒

	4
	Unwillingness to reduce (packaging) waste
	❒
	❒
	❒
	❒
	❒

	5
	Over dependencies to use or buy product with packaging
	❒
	❒
	❒
	❒
	❒

	6
	Wages and income issue for waste workers
	❒
	❒
	❒
	❒
	❒

	7
	Demand risk of the product and service from circular plastic waste businesses
	❒
	❒
	❒
	❒
	❒

	8
	Price risk of the product and service from circular plastic waste businesses 
	❒
	❒
	❒
	❒
	❒

	9
	Operational cost related to plastic waste segregation and recycling
	❒
	❒
	❒
	❒
	❒

	10
	Supply risk of plastic waste
	❒
	❒
	❒
	❒
	❒

	11
	Microplastic pollutants as the potential residual in recycled product from plastic waste
	❒
	❒
	❒
	❒
	❒

	12
	River and ocean pollutants from plastic waste
	❒
	❒
	❒
	❒
	❒

	13
	Regulation to distinguish the role of government in waste management (private sector involvement)
	❒
	❒
	❒
	❒
	❒

	15
	Deliberation of waste management process from local government authority to local private sector
	❒
	❒
	❒
	❒
	❒

	16
	Availability of technology and infrastructure to support plastic waste recycling
	❒
	❒
	❒
	❒
	❒



	R15
	
How related is the risk of the absence of regulation to maintain the price of product from reprocessing plastic waste remain competitive with … 
	level 0
no relationship
	level 1
related but not influencing each other
	level 2
possible to influence each other
	level 3
causal relationship
	level 4
influence each other

	1
	Occupational health and safety risk for waste workers
	❒
	❒
	❒
	❒
	❒

	2
	Excessive workload for waste workers
	❒
	❒
	❒
	❒
	❒

	3
	Unwillingness to segregate waste
	❒
	❒
	❒
	❒
	❒

	4
	Unwillingness to reduce (packaging) waste
	❒
	❒
	❒
	❒
	❒

	5
	Over dependencies to use or buy product with packaging
	❒
	❒
	❒
	❒
	❒

	6
	Wages and income issue for waste workers
	❒
	❒
	❒
	❒
	❒

	7
	Demand risk of the product and service from circular plastic waste businesses
	❒
	❒
	❒
	❒
	❒

	8
	Price risk of the product and service from circular plastic waste businesses 
	❒
	❒
	❒
	❒
	❒

	9
	Operational cost related to plastic waste segregation and recycling
	❒
	❒
	❒
	❒
	❒

	10
	Supply risk of plastic waste
	❒
	❒
	❒
	❒
	❒

	11
	Microplastic pollutants as the potential residual in recycled product from plastic waste
	❒
	❒
	❒
	❒
	❒

	12
	River and ocean pollutants from plastic waste
	❒
	❒
	❒
	❒
	❒

	13
	Regulation to distinguish the role of government in waste management (private sector involvement)
	❒
	❒
	❒
	❒
	❒

	14
	Regulation to maintain the price of product from reprocessing plastic waste remain competitive
	❒
	❒
	❒
	❒
	❒

	15
	Deliberation of waste management process from local government authority to local private sector
	❒
	❒
	❒
	❒
	❒






Supplementary Materials 2 – Risk Identification from Informant Statement 
Table 1 The identification of sustainability risk from informant statement(s) 
	Sustainability Risk
	Interpretations and Keywords
	Informant Statement
	Informant
	Position

	Occupational health and safety for waste workers
	pandemic, fear for being transmitted
	“… The workers surely are afraid. In the end, there were 22 people in the group who went to their hometown directly (after the pandemic was spreading). … There were actually 25 of them, 22 of them went home so (the waste collection facility) immediately collapsed like that. Not running. But, let it be an experience for us too. So, this is a proof that in waste management, the HR factor is also the key.”
	KP
	director of integrated waste processing site

	
	sick, difficult to breath, working night
	“Yes, at that time, my husband was sick to the point of being given an IV. Because earlier my husband was looking for waste at night, he picked it up. So, the doctor said, ‘can't look for waste at night sir’. Because he is already old. Then the weather at night is not good. Well, now he has stopped smoking. He was smoking before. Now, the doctor tells him that he can't smoke. Because you have shortness of breath, so you can't go out at night. [Now] my husband looked for waste in the morning, he was healthy in the sun, he said. Now, that's how his condition now, sometimes he gets sick.” 
	Ru
	the wife of waste worker in Bantar Gebang final disposal site

	
	hernia, climb up the dump truck
	“So, he like to be massaged by a masseuse. He also has hernia. Because his position [while looking for valuable waste] need to climb up the dump truck. That’s how to search waste by truck. So that’s what he does day to day, month to month.” 
	Ru
	the wife of waste worker in Bantar Gebang final disposal site

	
	hit by backhoe excavator, fear of the accident, death
	“Yes, it [the incidents] have [been happened], someone hit by backhoe excavator and [the falling] woods. Sometimes someone can be run over by bulldozer. Many dies [by this accident]. Yes, if [you said] I’m afraid, off course I’m afraid. But what I can I do, it’s already my job. My job is in this waste.”
	Ibra
	waste worker in Bantar Gebang final disposal site

	
	struck by truck, fall from truck, truck blind spot
	“[I] must be really worried. Moreover, there are many incidents that sometimes someone get struck by truck. That must be really worrying. Yes, there was an accident, [It often happen because] we don't know if the truck is moving, we could hit from behind or falling from top of the truck. [The driver] don't see [us] so [the truck] hit [us]. Once I had fallen from the truck and was hospitalized. If we could say it was not bad, but it's still painful. I haven't worked for a long time either [after the accident]. [However,] because it's really our business, there's no other business [that we can do].”
	Ann
	the wife of waste worker in Bantar Gebang final disposal site

	Excessive working time for waste workers
	work until night, work until get sufficient income
	“We come here from 7 in the morning, so most of the time we go home sometimes at 10 at night, sometimes at 12. Depending on the term we get or not the results we are looking for. Because if we don’t have results, we cannot fulfil our needs, right? [I will feel] sorry for my wife and children at home.” 
	War
	waste worker in Bantar Gebang final disposal site

	
	start work at early morning (dawn)
	“Then my husband looking [for waste], from early morning, he leaves at dawn [around 5 AM]. [He] comes home at 12 o’clock, for praying. After 2 o’clock he will leave again. Later before Maghrib prayers [around 6 PM], [he] comes home.” 
	Ru
	the wife of waste worker in Bantar Gebang final disposal site

	
	was working until night until his physique no longer able to do the same
	“Yes, [I] already old, [my] vision is less clear at night. [So,] I start work from 6 [AM] to 5 PM.”
	Ibra
	waste worker in Bantar Gebang final disposal site

	Wages and income issue for waste workers
	increase income, digital technology to help waste workers work efficiently by knowing the location of waste sources and collection facilities, know the amount of waste and potential income from there
	“Our approach has always been the same from the start that is how do we use digital technology which is currently in the form of apps or web to improve the existing system, right now we are focusing on working together with the waste collector, from the village level, for those in Denpasar That's us at the village level, so we use web-based and mobile-based applications, we track their work activities, then it's like they transport the trash from where to where, and how much, then what happens to the waste collector himself also their income can increase.”
	FP
	co-founder and CEO of circular waste collection startup #3



Continued … Table 1 The identification of sustainability risk from informant statement(s) 
	Sustainability Risk
	Interpretations and Keywords
	Informant Statement
	Informant
	Position

	Unwillingness to segregate and reduce plastic waste
	waste segregation from home, community is the important stakeholders for waste recycling and segregation
	“Yes, actually one thing we really hope is that when we develop this application, it will be easier for people to do recycling, first. Then the second is changing the lifestyle, we really want them to be able to get used to segregation from home. In fact, these are the two important points that we really expect from the most important stakeholders here, namely the community.”
	MI
	co-founder and CEO of circular waste collection startup #2

	Overdependencies to buy product with plastic packaging
	impossible to stop people for buying product with packaging because of less option they have to experience more sustainable way to buy a product
	“The first thing is that we cannot restrain or stop consumers from buying products, can we? We can't make people in the end to do not shower or shampoo or don't clean his house like that. Indeed, one of the things that we have observed is that there is no option for consumers to get their household products in a more sustainable form or without plastic. Because of that, what we are actually trying to do is to give people options to shop in a more sustainable fashion.”
	ALS
	head of operations of sustainable retail startup for plastic packaging waste reduction

	Demand risk of products from circular plastic waste management businesses
	struggling to get demand, product-market fit
	“Currently, I have a great team that helps me with many things because there are so many things that I don't understand. There was a time, where there were no consumers at all so the company almost died. And the business model at that time didn't seem to be working well, and it didn't seem like we were getting any closer to ‘product-market fit’. It seems we have made a series of wrong decisions and are now suffering the consequences. One has to stay positive after suffering a defeat. There was a really bad experience but we thought: come on, try again.”
	JvR
	founder of sustainable retail startup for plastic packaging waste reduction

	Price risk related to products or services from circular plastic waste management 
	lower price of product without plastic packaging compared to the product with plastic packaging, work with several brands to get more affordable price, lower price attracts demand
	“What [my company] can offer now is [my company] can offer products at prices that are 10 percent to 50 percent cheaper than market prices. We can get that because we have worked with several brands so that we can also provide more affordable prices to the public so that people are not only tempted by the environment but also want to start this culture with (perhaps the initial strategy) is at a lower price that we have mentioned.”
	ALS
	head of operations of sustainable retail startup for plastic packaging waste reduction

	
	raw plastic price influences the price of recycled product
	“Because these factories are limited, the [selling] price continues to fall. So, prior to the Covid challenge in Indonesia, we were actually hit by an economic crisis because the price of the original seeds had fallen, so the price for recycling had also fallen.”
	PPL
	chief of waste worker union

	Operational cost related to plastic waste segregation and recycling
	operational cost may be disturbed by the financial performance of the recycling companies
	“Yes, because at the time of Covid the factory was closed so these large waste collectors (pelapak) had to pay for the scavengers at a reduced price as well. So that month the recycled goods piled up at the large waste collectors (pelapak).”
	PPL
	chief of waste worker union

	Supply risk of plastic waste 
	plastic waste supply quality depends on contamination level, segregation at source lower the contamination risk of plastic waste supply
	“Yes, from a business perspective, we actually work with some of the largest industries, the packaging industry and also the largest recycling industry in Indonesia. So, we take advantage of the supply chain that we repaired earlier where we get waste directly from homes that have not or are not contaminated, we immediately send it to the packaging industry or the recycling industry, starting from plastic bottles to electronic waste.”
	MI
	co-founder and CEO of circular waste collection startup #2

	
	product shortage due to higher demand
	“So, we tried a permanent model. But it's less convenient to be able to go to other places and the catching area is also very small. After that, we have the wheelbarrow model. Basically, like an ice cream vendor with a car. So, people hear ding dong, ding dong, then people can get in the car. The thing was back then, people really liked it, so we were constantly short on product.”
	JvR
	Founder of sustainable retail startup for plastic packaging waste reduction

	
	no plastic waste no income for waste workers, single-use plastic bag ban reduces plastic waste supply
	“Because when single-use plastic was banned, the scavengers' income decreased because there was no more plastic. So, this is our burden, therefore [we hope that] the government can hear our screams, the scavengers in Indonesia.”
	PPL
	chief of waste worker union




Continued … Table 1 The identification of sustainability risk from informant statement(s) 
	Sustainability Risk
	Interpretations and Keywords
	Informant Statement
	Informant
	Position

	Microplastic pollutants as the potential residual in recycled product from plastic waste
	designing product to reduce the possibility to make microplastic pollutant
	“To reduce microplastics, we are making several efforts, in other words, steps to minimize microplastic pollution once into nature. The steps we do two things. First, we make our paving blocks or bricks have a high enough compressive strength so the possibility of them crumbling is very low. For example, if we achieve a paving block with a strength above 250 kg per centimeter like this Rebricks, possibly it will break. So, if it breaks, for instance because the ground is uneven or other things, it may break, we can't say it's impossible to break it because of many other factors. But we make it with high compressive strength so the possibility of it breaking is small. Apart from that, the second way we do is our paving blocks consist of two layers, so we make the top surface without plastic, that is exposed to the weather, exposed to water, exposed to car tires and so on, so ¾ down then we use plastic. That's our way of reducing the risk of microplastic contamination.”
	OS
	CEO of plastic waste recycling startup

	River and ocean pollutants from plastic waste
	avoiding river pollutant from plastic waste by the sorting process
	“So, what we are trying to do is have a sorting process, why is there a sorting process? Because we want to reduce waste that is thrown into rivers, waste that goes to TPA (landfill facilities) eventually piles up, it has to be sorted so that what can still be recycled and reused.”
	DF
	education program strategist in 3R waste processing site

	Regulation to distinguish the role of government in waste management is unclear
	distinguish the role of government as policy maker and executor/operator, private sector must act more as executor/operator, government must act as policy maker 
	“There must be government interference from a regulatory perspective. ... the role of the government, in my personal opinion, is that here, not as the executor, in Indonesia. Moreover, as policy makers, or regulators. Whereas those that can usually be absorbed in our company (mentioned their company’s name), are usually players who are private and independent in nature. So, our goal is for executors to speed things up… (to) be more formal and more optimal. That's our goal.” 
	JC
	co-founder and COO of circular waste collection startup #1

	Regulation to maintain the price of product from reprocessing plastic waste remain competitive
	tipping fee must align with service cost
	“… financed through a combination of financing between the national budget (APBN) and regional budget (APBD). But before this process there was a tender first. Tender, later investors. ‘How much can the service provider afford?’ ‘Oh, I can afford 300 (thousand/ton waste).’ Yes, that means not 500 (thousand/ton waste) but 300 (thousand/ton waste). Depending on the technique and technology brought, the more efficient the better. Now besides this tipping fee, there is another cost from selling electricity from waste that is processed into electricity. So, this is what has been going on in Benowo, Surabaya. [There], it's become electricity." 
	KP
	director of integrated waste processing site in Tangerang Region

	Deliberation of waste management process from local government authority to local private sector
	all waste management phases are conducted by government and lack of private sector participation especially for waste segregation
	“So, actually in Indonesia, even in the whole world, the name of waste management is divided into three. The first is segregation, the second is collection, and the third is landfill management. And we can see that in Indonesia, the governance of all three is still very bad. Because it's none other than because everything is borne by the government. And if, for example, we look in the reflection at several developed countries, actually these three sectors where we call all three of them waste management, yes, they are managed by the private sector and indeed the biggest key is at the segregation level. Where the important role here is the community or ourselves actually." 
	MI
	co-founder and CEO of waste collection startup #3

	Technology and infrastructure to support plastic waste recycling
	all the infrastructure needs to be consistent; they should separate waste from household until it is transported to waste treatment facility
	“Because what is standardized for [waste] transportation [we] use is mixed. The key is actually how when the waste is produced, it means from the source, its transportation after it has been segregated, the path should be segregated [as well]. … Currently, it is not [segregated].” 
	ECL
	CEO of waste collection startup #1
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Supplementary Materials 3 – DEMATEL Explanation and Calculation
Table 1. Risk interactions identified with its supporting arguments from interviews.
	Influencing Risk (Variable)
	Influenced Risk (Variable)
	Relationship (positive/+ or negative/- correlation)
	Supporting Argument

	Occupational health and safety risk for waste workers
	Operational cost related to plastic waste segregation and recycling
	More occupational health and safety risks, more operational cost related to plastic waste segregation and recycling (+)
	“Due to pandemic, the waste workers were left and the waste processing site was collapsed.” (KP, director of integrated waste processing site)

	Excessive workload for waste workers
	Occupational health and safety risk for waste workers
	More excessive workload for waste workers, more occupational health and safety risk for waste workers (+)
	“My husband sick because he was looking for waste at night.” (Ru, wife of waste workers in Bantar Gebang final disposal site)

	Unwillingness to segregate waste
	Operational cost related to plastic waste segregation and recycling
	More unwillingness to segregate waste, more operational cost related to plastic waste segregation and recycling (+)
	“Since waste collection are mixed, it makes difficult to be processed for the next stage. Even separation between non-organic and organic waste will make the next process chain easier.” (JC, co-founder of circular waste collection startup #1)

	Unwillingness to reduce (packaging) waste
	(Over)supply risk of plastic waste
	More unwillingness to reduce (packaging) waste, more (over)supply risk of plastic waste (+)
	“With more competitors in this (refill) business, we are delighted, because it helps the behavioral change (to reduce plastic packaging waste) in the community…and our goals are the same in the end, how can we reduce plastic waste.” (ALS, head of operations of sustainable retail startup for plastic packaging waste reduction)

	Over dependencies to use or buy product with packaging
	(Over)supply risk of plastic waste
	More over dependencies to use or buy product with packaging, more (over)supply risk of plastic waste (+)
	“As our effort to reduce plastic waste… Firstly, we cannot resist and stopping consumers for buying products. What we are looking is to provide options for consumers to get products without plastic packaging.” (ALS, head of operations of sustainable retail startup for plastic packaging waste reduction)

	
	Unwillingness to reduce (packaging) waste
	More over dependencies to use or buy product with packaging, more unwillingness to reduce (packaging) waste (+)
	

	Wages and income issue for waste workers
	Operational cost related to plastic waste segregation and recycling
	More wages and income issue for waste workers, more operational cost related to plastic waste segregation and recycling (+)
	“My own expectation is to make my business to have a more humanist facility, employs them (informal workers) and more labor intensive…We want people to contribute with activities related to sustainability and also get revenue from economic values, then make more people willing to participate.” (JC, co-founder of circular waste collection startup #1)

	Price risk of the product and service from circular plastic waste business
	Demand risk of the product and service from circular plastic waste business
	Less price risk of the product and service from circular plastic waste business, less demand risk of the product and service from circular plastic waste business (+)
	“With price of 13.25 cent USD per KWH (for electricity from plastic waste). PLN (state-owned electricity company) is loss because the selling price to community is around 9 cent USD.” (KP, director of integrated waste processing site)

	
	Unwillingness to segregate waste
	Less price risk of the product and service from circular plastic waste business, less unwillingness to segregate waste (+)
	“Due to Covid-19, the factories were closed, hence, the waste collectors should pay the scavengers with the reduced price as well. So that in that month, the wastes were piled up in the waste collectors.” (PPL, Chief of Scavanger/Waste Worker Union)

	
	Unwillingness to reduce (packaging) waste
	Less price risk of the product and service from circular plastic waste business, less unwillingness to reduce (packaging) waste (+)
	“What our company can offer now is providing products with cheaper price 10 to 50 percent than market price. …to make the community not only tempted with the environmental side but also want to start the culture (to buy products without plastic packaging) with cheaper price.” (ALS, head of operations of sustainable retail startup for plastic packaging waste reduction)

	Operational cost related to plastic waste segregation and recycling
	Price risk of the product and service from circular plastic waste business 
	Less operational cost related to plastic waste segregation and recycling, less price risk of the product and service from circular plastic waste business (+)
	“If a private company manages waste, then this company is paid by the government with a tipping fee 500,000 IDR per ton. It may be processed to become electricity. The electricity has large investment. Therefore, the government has to add its financing. The electricity must be purchased by PLN (state-owned electricity company). … Beside the tipping fee, there are revenue from selling the electricity from waste.” (KP, director of integrated waste processing site) 

	(Over)supply risk of plastic waste 
	Microplastic pollutant as the potential residual in recycled product from plastic waste
	Less (over)supply risk of plastic waste, less microplastic pollutant as the potential residual in recycled product from plastic waste (+)
	“Rejected plastic waste is type of plastic waste that has no value. … One of the rejected plastic wastes is multi-layered plastic waste. … sachet or soft plastic packaging that can be found in refill pouch products of shampoo, dish soap, etc. are included as this rejected plastic waste. … We left this kind of plastic waste (now), until our children have grown up, it still exists around us. … Our goal only aims to offer a solution for this rejected or non-valuable plastic waste… at least what we can do to reduce the number of rejected plastic waste from being piled up in landfill or worst ended up in the ocean or river.” (OS, CEO of plastic waste recycling startup)

	
	River and ocean pollutants from plastic waste
	Less (over)supply risk of plastic waste, less river and ocean pollutants from plastic waste (+)
	

	
	Wages and income issue for waste workers
	Less (over)supply risk of plastic waste, more wages and income issue for waste workers (-)
	“When single-use plastics are banned, the income from waste workers are reduced because there is no more plastic (waste supply).” (PPL, Chief of scavenger/waste worker union)

	Influencing Risk 
	Influenced Risk 
	Relationship 
	Supporting Argument

	River and ocean pollutants from plastic waste
	Pressure for better regulation
	More river and ocean pollutants from plastic waste, more pressure for better regulation (+)
	“All of the management (waste segregation, collection, and landfill management) is still so bad. Because all of it has been weighted to the government.”  (MI, CEO of circular waste collection startup#2)

	Regulation to distinguish the role of government in waste management
	Deliberation of waste management process from local government authority to local private sector
	More sufficient regulation to distinguish the role of government in waste management, more deliberation of waste management process for local private sector (+)
	“There are 8 factors in my opinion (to make an integrative solution for waste problem). First, is the partisanship from the local government policy, then the second is the management should be distinguished between operator and regulator.” (KP, Director/owner of integrated waste processing site) 

	Regulation to maintain the price of product from reprocessing plastic waste remain competitive
	Demand risk of the product and service from circular plastic waste business
	More sufficient regulation to maintain the price of plastic reprocessed products, less demand risk of the product and service from circular plastic waste business (-)
	“If the electricity (from waste) has a large investment. That’s why the government need to add the funding. With what? The electricity produced must be purchased by the PLN (state-owned electricity company). (Central) government is willing, to publish the regulation. It means the central government has been serious with the model.” (KP, Director/owner of integrated waste processing site) 

	
	Price risk of the product and service from circular plastic waste business
	More sufficient regulation to maintain the price of plastic reprocessed products, less price risk of the product and service from circular plastic waste business (-) 
	

	Deliberation of waste management process from local government authority to local private sector
	Formalization of plastic waste circular management
	More deliberation of waste management process from local government authority to local private sector, more formal plastic waste circular management (+)
	“It should be intervention from the government through regulation. In my opinion, the role of the government is not as an executor. More as the policy maker, regulator. Meanwhile, what usually absorbed by our business is people who are private and independent. Our goal is to become the executor to expedite it. Formalize the informal sector.” (ECL, CEO of circular waste collection startup #1)

	Availability of technology and infrastructure to support plastic waste recycling
	Operational cost related to plastic waste segregation and recycling
	More available of technology and infrastructure to support plastic waste recycling, less operational cost to plastic waste segregation and recycling (-)
	“Working together with the waste collector, from the rural level, … we use web-based or mobile-based application to track their working schedule, where they transport their waste, how many waste. Then for the waste collector, it can increase their income.” (FP, Co-founder of circular waste collection startup #3) 

	
	Unwillingness to segregate waste
	More available of technology and infrastructure to support plastic waste recycling, less unwillingness to segregate waste (-)
	“Firstly, with our application development, the community are easier to do recycling. Secondly, it changes the lifestyle … to get used to segregate (waste) from home.” (MI, Co-founder and CEO of circular waste collection startup #2) 

	
	Microplastics pollutant as the potential residual in recycled product from plastic waste
	More available of technology and infrastructure to support plastic waste recycling, less microplastics pollutant from plastic waste (-)
	“First, we make our paving block to have a sufficiently high resilient from pressure to make its possibility for crumbling is very low.” (OS, CEO of plastic waste recycling startup)

	Pressure for better regulation
	Regulation to distinguish the role of government in waste management
	More pressure for better regulation, more urgent to implement the regulation to distinguish the role of government in waste management (+)
	“A local government (leader) need to be able make (an operational of waste management) regulation and the fiscal regulation, to determine the financing. How much that I need to pay for this waste. This is that sometimes becomes problem with the excuse of no budget.” (KP, Director/owner of integrated waste processing site)

	
	Regulation to maintain the price of product from reprocessing plastic waste remain competitive
	More pressure for better regulation, more urgent to implement the regulation to maintain the price of product from reprocessing plastic waste remain competitive (+)
	

	Formalization of plastic waste circular management
	Occupational health and safety risk for waste workers
	More formal plastic waste management, less occupational health and safety risk for waste workers (-)
	“For instance, we have more humanist facility because all this time (the informal workers) that absorbed to final disposal site is not humanist, exposed by all the (bad) things there.” (JC, COO of circular waste collection startup #1) 

	
	Excessive workload for waste workers
	More formal plastic waste management, less excessive workload for waste workers (-) 
	“If we make it more formal, for instance, the waste disposal site in one location such as office will be segregated then the waste worker can easily collect the waste and take them to the nearer waste collector. They will save time, more money to earn, that is the goal (for the formalization).” (ECL, CEO of circular waste collection startup #1)

	
	Wages and income issue for waste workers
	More formal plastic waste management, less wages and income issue for waste workers (-)
	



Table 2 Matrix A
	No.
	Risk Variable
	R1
	R2
	R3
	R4
	R5
	R6
	R7
	R8
	R9
	R10
	R11
	R12
	R13
	R14
	R15
	R16
	Sum Row

	1
	Occupational health and safety risk for waste workers (R1)
	 
	3
	4
	3
	3
	1
	1
	0
	1
	0
	3
	3
	3
	3
	3
	4
	35

	2
	Excessive workload for waste workers (R2)
	4
	 
	3
	3
	3
	3
	4
	4
	3
	1
	0
	0
	1
	1
	1
	4
	35

	3
	Unwillingness to segregate waste (R3)
	3
	0
	 
	4
	4
	3
	3
	3
	3
	3
	1
	1
	3
	3
	3
	3
	40

	4
	Unwillingness to reduce (packaging) waste (R4)
	1
	3
	3
	 
	3
	1
	3
	3
	2
	2
	1
	1
	3
	3
	3
	3
	35

	5
	Over dependencies to use or buy product with packaging (R5)
	3
	0
	4
	4
	 
	1
	3
	3
	3
	3
	0
	0
	3
	3
	3
	3
	36

	6
	Wages and income issue for waste workers (R6)
	2
	3
	2
	2
	3
	 
	3
	3
	3
	4
	0
	0
	3
	3
	3
	3
	37

	7
	Demand risk of the product and service from circular plastic waste businesses (R7)
	3
	3
	3
	3
	3
	2
	 
	3
	3
	4
	0
	0
	3
	3
	3
	3
	39

	8
	Price risk of the product and service from circular plastic waste business (R8)
	1
	1
	3
	3
	3
	3
	3
	 
	3
	4
	0
	0
	4
	4
	4
	4
	40

	9
	Operational cost related to plastic waste segregation and recycling (R9)
	3
	3
	3
	3
	3
	3
	3
	3
	 
	4
	0
	0
	2
	2
	3
	3
	38

	10
	Supply risk of plastic waste (R10)
	1
	1
	3
	3
	3
	3
	3
	3
	3
	 
	0
	0
	3
	3
	3
	3
	35

	11
	Microplastic pollutants as the potential residual in recycled product from plastic waste (R11)
	2
	0
	3
	3
	2
	1
	1
	1
	2
	2
	 
	3
	3
	3
	3
	3
	32

	12
	River and ocean pollutants from plastic waste (R12)
	1
	1
	3
	3
	4
	1
	3
	3
	2
	4
	4
	 
	4
	3
	4
	4
	44

	13
	Regulation to distinguish the role of government in waste management (private sector involvement) (R13)
	2
	1
	3
	3
	3
	2
	3
	3
	2
	3
	3
	3
	 
	3
	3
	4
	41

	14
	Regulation to maintain the price of product from reprocessing plastic waste remain competitive (R14)
	2
	3
	3
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	 
	4
	4
	56

	15
	Deliberation of waste management process from local government authority to local private sector (R15)
	2
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	 
	4
	58

	16
	Availability of technology and infrastructure to support plastic waste recycling (R16)
	2
	4
	1
	1
	1
	3
	3
	3
	4
	4
	4
	4
	3
	3
	3
	 
	43

	 
	Sum Column
	32
	30
	45
	46
	46
	35
	44
	43
	42
	46
	24
	23
	46
	44
	46
	52
	 

	 
	Max Sum Row
	58
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Max Sum Column
	52
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Max Both
	58
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Table 3 Matrix X
	No.
	Risk Variable
	R1
	R2
	R3
	R4
	R5
	R6
	R7
	R8
	R9
	R10
	R11
	R12
	R13
	R14
	R15
	R16

	1
	Occupational health and safety risk for waste workers (R1)
	0,00
	0,05
	0,07
	0,05
	0,05
	0,02
	0,02
	0,00
	0,02
	0,00
	0,05
	0,05
	0,05
	0,05
	0,05
	0,07

	2
	Excessive workload for waste workers (R2)
	0,07
	0,00
	0,05
	0,05
	0,05
	0,05
	0,07
	0,07
	0,05
	0,02
	0,00
	0,00
	0,02
	0,02
	0,02
	0,07

	3
	Unwillingness to segregate waste (R3)
	0,05
	0,00
	0,00
	0,07
	0,07
	0,05
	0,05
	0,05
	0,05
	0,05
	0,02
	0,02
	0,05
	0,05
	0,05
	0,05

	4
	Unwillingness to reduce (packaging) waste (R4)
	0,02
	0,05
	0,05
	0,00
	0,05
	0,02
	0,05
	0,05
	0,03
	0,03
	0,02
	0,02
	0,05
	0,05
	0,05
	0,05

	5
	Over dependencies to use or buy product with packaging (R5)
	0,05
	0,00
	0,07
	0,07
	0,00
	0,02
	0,05
	0,05
	0,05
	0,05
	0,00
	0,00
	0,05
	0,05
	0,05
	0,05

	6
	Wages and income issue for waste workers (R6)
	0,03
	0,05
	0,03
	0,03
	0,05
	0,00
	0,05
	0,05
	0,05
	0,07
	0,00
	0,00
	0,05
	0,05
	0,05
	0,05

	7
	Demand risk of the product and service from circular plastic waste businesses (R7)
	0,05
	0,05
	0,05
	0,05
	0,05
	0,03
	0,00
	0,05
	0,05
	0,07
	0,00
	0,00
	0,05
	0,05
	0,05
	0,05

	8
	Price risk of the product and service from circular plastic waste business (R8)
	0,02
	0,02
	0,05
	0,05
	0,05
	0,05
	0,05
	0,00
	0,05
	0,07
	0,00
	0,00
	0,07
	0,07
	0,07
	0,07

	9
	Operational cost related to plastic waste segregation and recycling (R9)
	0,05
	0,05
	0,05
	0,05
	0,05
	0,05
	0,05
	0,05
	0,00
	0,07
	0,00
	0,00
	0,03
	0,03
	0,05
	0,05

	10
	Supply risk of plastic waste (R10)
	0,02
	0,02
	0,05
	0,05
	0,05
	0,05
	0,05
	0,05
	0,05
	0,00
	0,00
	0,00
	0,05
	0,05
	0,05
	0,05

	11
	Microplastic pollutants as the potential residual in recycled product from plastic waste (R11)
	0,03
	0,00
	0,05
	0,05
	0,03
	0,02
	0,02
	0,02
	0,03
	0,03
	0,00
	0,05
	0,05
	0,05
	0,05
	0,05

	12
	River and ocean pollutants from plastic waste (R12)
	0,02
	0,02
	0,05
	0,05
	0,07
	0,02
	0,05
	0,05
	0,03
	0,07
	0,07
	0,00
	0,07
	0,05
	0,07
	0,07

	13
	Regulation to distinguish the role of government in waste management (private sector involvement) (R13)
	0,03
	0,02
	0,05
	0,05
	0,05
	0,03
	0,05
	0,05
	0,03
	0,05
	0,05
	0,05
	0,00
	0,05
	0,05
	0,07

	14
	Regulation to maintain the price of product from reprocessing plastic waste remain competitive (R14)
	0,03
	0,05
	0,05
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,00
	0,07
	0,07

	15
	Deliberation of waste management process from local government authority to local private sector (R15)
	0,03
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,00
	0,07

	16
	Availability of technology and infrastructure to support plastic waste recycling (R16)
	0,03
	0,07
	0,02
	0,02
	0,02
	0,05
	0,05
	0,05
	0,07
	0,07
	0,07
	0,07
	0,05
	0,05
	0,05
	0,00
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Table 4 Matrix T
	No.
	Risk Variable
	R1
	R2
	R3
	R4
	R5
	R6
	R7
	R8
	R9
	R10
	R11
	R12
	R13
	R14
	R15
	R16
	R
	C
	R+C

	1
	Occupational health and safety risk for waste workers (R1)
	0,00
	0,05
	0,07
	0,05
	0,05
	0,02
	0,02
	0,00
	0,02
	0,00
	0,05
	0,05
	0,05
	0,05
	0,05
	0,07
	0,63714
	0,57672
	1,21

	2
	Excessive workload for waste workers (R2)
	0,07
	0,00
	0,05
	0,05
	0,05
	0,05
	0,07
	0,07
	0,05
	0,02
	0,00
	0,00
	0,02
	0,02
	0,02
	0,07
	0,63920
	0,54560
	1,18

	3
	Unwillingness to segregate waste (R3)
	0,05
	0,00
	0,00
	0,07
	0,07
	0,05
	0,05
	0,05
	0,05
	0,05
	0,02
	0,02
	0,05
	0,05
	0,05
	0,05
	0,72869
	0,82093
	1,55

	4
	Unwillingness to reduce (packaging) waste (R4)
	0,02
	0,05
	0,05
	0,00
	0,05
	0,02
	0,05
	0,05
	0,04
	0,04
	0,02
	0,02
	0,05
	0,05
	0,05
	0,05
	0,63251
	0,84046
	1,47

	5
	Over dependencies to use or buy product with packaging (R5)
	0,05
	0,00
	0,07
	0,07
	0,00
	0,02
	0,05
	0,05
	0,05
	0,05
	0,00
	0,00
	0,05
	0,05
	0,05
	0,05
	0,65660
	0,84046
	1,50

	6
	Wages and income issue for waste workers (R6)
	0,04
	0,05
	0,04
	0,04
	0,05
	0,00
	0,05
	0,05
	0,05
	0,07
	0,00
	0,00
	0,05
	0,05
	0,05
	0,05
	0,67213
	0,63457
	1,31

	7
	Demand risk of the product and service from circular plastic waste businesses (R7)
	0,05
	0,05
	0,05
	0,05
	0,05
	0,04
	0,00
	0,05
	0,05
	0,07
	0,00
	0,00
	0,05
	0,05
	0,05
	0,05
	0,70979
	0,80276
	1,51

	8
	Price risk of the product and service from circular plastic waste businesses  (R8)
	0,02
	0,02
	0,05
	0,05
	0,05
	0,05
	0,05
	0,00
	0,05
	0,07
	0,00
	0,00
	0,07
	0,07
	0,07
	0,07
	0,73273
	0,78522
	1,52

	9
	Operational cost related to plastic waste segregation and recycling (R9)
	0,05
	0,05
	0,05
	0,05
	0,05
	0,05
	0,05
	0,05
	0,00
	0,07
	0,00
	0,00
	0,04
	0,04
	0,05
	0,05
	0,69096
	0,76444
	1,46

	10
	Supply risk of plastic waste (R10)
	0,02
	0,02
	0,05
	0,05
	0,05
	0,05
	0,05
	0,05
	0,05
	0,00
	0,00
	0,00
	0,05
	0,05
	0,05
	0,05
	0,63509
	0,84520
	1,48

	11
	Microplastic pollutants as the potential residual in recycled product from plastic waste (R11)
	0,04
	0,00
	0,05
	0,05
	0,04
	0,02
	0,02
	0,02
	0,04
	0,04
	0,00
	0,05
	0,05
	0,05
	0,05
	0,05
	0,57731
	0,44047
	1,02

	12
	River and ocean pollutants from plastic waste (R12)
	0,02
	0,02
	0,05
	0,05
	0,07
	0,02
	0,05
	0,05
	0,04
	0,07
	0,07
	0,00
	0,07
	0,05
	0,07
	0,07
	0,80552
	0,42095
	1,23

	13
	Regulation to distinguish the role of government in waste management (private sector involvement) (R13)
	0,04
	0,02
	0,05
	0,05
	0,05
	0,04
	0,05
	0,05
	0,04
	0,05
	0,05
	0,05
	0,00
	0,05
	0,05
	0,07
	0,74422
	0,84046
	1,58

	14
	Regulation to maintain the price of product from reprocessing plastic waste remain competitive (R14)
	0,04
	0,05
	0,05
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,00
	0,07
	0,07
	1,03369
	0,80141
	1,84

	15
	Deliberation of waste management process from local government authority to local private sector (R15)
	0,04
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,07
	0,00
	0,07
	1,07275
	0,83977
	1,91

	16
	Availability of technology and infrastructure to support plastic waste recycling (R16)
	0,04
	0,07
	0,02
	0,02
	0,02
	0,05
	0,05
	0,05
	0,07
	0,07
	0,07
	0,07
	0,05
	0,05
	0,05
	0,00
	0,78599
	0,95488
	1,74

	
	Sum Column
	0,58
	0,55
	0,82
	0,84
	0,84
	0,63
	0,80
	0,79
	0,76
	0,85
	0,44
	0,42
	0,84
	0,80
	0,84
	0,95
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Step 1 Mapping the causal relationship from questionnaire to matrix table
Table 2 shows Matrix A which is gathered from the questionnaire in the pilot survey, especially the numbers in cells between column R1 to R16 with row 1 to 16. Therefore, we define Matrix  as follows.



Step 2 Normalisation of Matrix A to Matrix X
Then, we calculate the sum of row and column numbers and put them in column Sum Row and Sum Column respectively. For instance, the Sum Row value of 35 in the first row is gathered from the summation of the values from first column until sixteenth column (35 = 3+4+3+3+1+1+0+1+0+3+3+3+3+3+4). Next, we find the maximum value from Sum Row and Sum Column. This maximum value can be seen in Max Sum Row and Max Sum Column with the values are 58 and 52 respectively. After we calculate the maximum values among rows and columns, then we can conclude that the maximum values from rows and columns is 58. This value is denoted by  and defined by the following formula.

 
After we have the maximum value of , then we develop normalization of Matrix  or denoted as Matrix X as described in Table 3. The values of this matrix are gathered from dividing the values of Matrix  with the value of . For example, the value of 0.05 in cell between row 1 and column R2 in Table 2 is calculated from 3 (the value in cell between row 1 and column R2 in Table 1) divided by 58 (the value of  that we have calculated). Therefore, the formula of this calculation can be seen below. 	



Step 3 Calculating the direct and indirect impacts of the Matrix T
The next step we need to do is developing the Matrix T which is formed from the division between the values in Matrix X in Table 3 and its reduction with 1 (one, or 100 in percentage). As the example, the value of 0.05 in cell between row 1 and column R2 in Table 4 is derived from 0,05 (the value in the cell between row 1 and column R2 in Table 3) divided by 1 (one) minus 0,05. Thus, we have the Matrix T in Table 4 with the following formulas.
 



Step 4 Calculating R (influence to) and C (influenced by) score 
After completing Matrix T, then we can calculate R and C score that indicate the value of the factor’s influence and how the other factors influence the respected factor. The summation of the R and C score indicate the total influence score of the factors. The R score for a factor is calculated from the summation of the values in the same row for the factor. Meanwhile the C score for a factor is determined by the summation of the values in the same column for the factor. For example, the R score for factor “occupational, health and safety risk for waste workers” or R1 is identified as 0.64 (rounded) which is derived from the summation of all values from column R1 to R16 in row 1 in Table 4. Meanwhile, the C score of the same factor is 0.58 (rounded) which is derived from the addition of all values from row 1 to 16 in column R1. Then after that we can add R and C score in the same factor as the total score of the relationship. This calculation of R and C are defined by the following formulas.


Supplementary Materials 4 – FMEA Table
Table 1. Failure mode, potential effect, and corrective action for identified risks
	Sub Item
	Function of sub item
	Requirement
	Potential Failure 
Mode
	Potential Effect(s)
	Severity
	Class
	Potential Cause
	Current Control Methods or Measures
	RPN
	Recommended Action

	
	
	
	
	
	
	
	
	Control Methods or Measures
	Occurrence
	Detection
	
	Action
	Responsibility

	Plastic Waste Collection and Reprocessing
	Social Risk
	Waste collection need to be appropriate; each type of waste need to be separated
	Occupational health and safety risk
	Waste workers infected by the virus and bacteria by unproper waste disposal (e.g., harmed by sharp material from plastic waste, harmed by plastic waste contaminated by decomposed food inside them)
	4
	 
	Inappropriate waste collection can contaminate the waste material with infectious substance 
	Provide more safety working environment
	6
	4
	96
	Sufficient infrastructure to collect waste separately. 

The infrastructure must be consistent that will collect waste separately from the source of waste, its transportation until its disposal.
	Government and Private Sector

	Plastic Waste Collection and Reprocessing
	Social Risk
	Formalized the waste management sector support stable working hours for waste workers.
	Excessive workload for waste workers
	Waste workers have several health issues related to working at night and excessive workload such as low vision ability and backpain. 

Waste workers also have high risk to be involved in accident due to fatigue as the implication of excessive workload. 
	3
	 
	Informal sector of waste workers makes them to have stable income in an appropriate period. Therefore, they will try to find as many as possible plastic waste from morning until night.
	Formalized the informal sector by developing private waste management companies to provide a clear working hour
	3
	4
	36
	Formalization of this informal sector of waste workers by involving them into one specific private or public organizations. This will guarantee stable income for them with clear and appropriate operational hours. 
	Government and Private Sector

	Plastic Waste Collection
	Social Risk
	People willing to segregate waste
	Unwillingness to segregate waste
	Due to mixed waste, the company need to spend more on cost for segregating waste

The prerequisite action needed to use the CWM service is waste segregation therefore this risk is a critical barrier for the demand to increase

Health risk for waste workers. The mixed waste has delivered contaminated waste with bacteria, virus, etc. Waste workers pose a risk for this contamination
	3
	 
	Unavailable waste segregation facility such as separated waste bin/container

Lack of education and promotion for waste segregation

Dependence to landfill as final disposal treatment
	Provide waste segregation facility or infrastructure such as separated trash bin
	7
	1
	21
	Waste segregation education and promotion

Technology improvement for waste segregation

Government investment to provide waste segregation facility at household level
	Government, Private Sector, and Community

	Plastic Waste Production
	Social Risk
	People willing to reduce (packaging) waste
	Unwillingness to reduce (packaging) waste
	Packaging waste is still increasing

Plastic waste is replaced by reusable shopping bag waste since people always buying a new one not bringing the bag from house

Risk of new types of waste (e.g., paper, reusable shopping bags, etc.)

Contamination risk due to unsafe packaging
	4
	 
	Lack of education and promotion for sustainable consumption/production to reduce packaging waste
	Provide educational program to community in introducing the appropriate way to segregate waste
	7
	1
	28
	Packaging waste reduction education and promotion

Plastic ban/tax
	Government, Private Sector, and Community

	Plastic Waste Production
	Social Risk
	People willing to use or buy product without packaging
	Over dependencies to use or buy product with packaging
	Packaging waste is still increasing

Plastic waste is replaced by reusable shopping bag waste since people always buying a new one not bringing the bag from house

Risk of new types of waste (e.g., paper, reusable shopping bags, etc.)

Contamination risk due to unsafe packaging
	3
	 
	Unavailable option to refill the products from producers/retailers
	Provide business model that promote more sustainable consumption especially for retail industry
	7
	2
	42
	Industry provides more sustainable products option such as providing refill option/station in retail store (e.g. practice in mineral water with gallon packaging)

Plastic ban/tax
	Government, Private Sector, and Community

	Plastic Waste Collection and Reprocessing
	Social Risk
	Stable and appropriate wages and income for waste workers
	Wages and income issue for waste workers
	Waste workers tend to work more hours to get appropriate income and their quality of life is not well maintained
	3
	 
	Waste workers work as informal labour or unregistered workers in the waste facility
	Formalized the informal sector by developing private waste management companies to provide a stable wage
	5
	4
	60
	Formalization of this informal sector of waste workers by involving them into one specific private or public organizations. This will guarantee stable income for them with clear and appropriate operational hours. 
	Government and Private Sector

	Plastic Waste Reprocessing 
	Economic Risk
	More stable demand of the product and service from circular plastic waste business
	Demand risk of the product and service from circular plastic waste business
	People unwilling to use or buy the product

Government still dependent to landfill
	3
	 
	The product specification is not easy to use and uncomfortable for the household

Lack of education and promotion to have a clear explanation to get better composting process (similar to harvesting/cultivating, composting needs more knowledge or experience)

Lack of investment to provide infrastructure such as recycling center
	Promotion of the business that provide more sustainable consumption for household products
	6
	3
	54
	Provide recycling centre to: 
• provide a better product
• minimize inconvenience effect (e.g. bad smell)
• making a more comprehensive product (not only fertilizer but also biodiesel or biogas)

Provide application to accommodate community that want to segregate their waste independently without any dependencies to government services.  
	Government and Private Sector

	Plastic Waste Reprocessing 
	Economic Risk
	More stable price of the product and service from circular plastic waste business
	Price risk of the product and service from circular plastic waste businesses
	The product from reprocessing plastic waste cannot be sold well

People use the service/product because of its affordability not because of they are aware with the impact to environment
	4
	 
	The cost to deliver product or service from circular waste businesses is higher than the conventional way that we found in the society. 

Lack of subsidy or incentive to run more circular business
	Collaboration between government and private sector to manage current state-owned facility to be operated professionally
	6
	3
	72
	Policy to support the price of the product from reprocessing plastic waste is competitive with the conventional product. 

Make the operations of the business leaner by the utilization of technology in form of mobile application or internet of things. 
	Government and Private Sector

	Plastic Waste Collection and Reprocessing
	Economic Risk
	Minimize operational cost related to plastic waste segregation and recycling
	Operational cost related to plastic waste segregation and recycling 
	The high operational cost may influence the price of product and service to become more expensive and not affordable for the community
	4
	 
	The waste is not separated, several unnecessary processes are needed due to lack of community involvement 
	Promote the importance of waste segregation and support the community willingness to segregate waste by providing necessary infrastructure such as separated trash bin
	6
	2
	48
	Sufficient infrastructure to collect waste separately. 

Facility support to collect and processing waste.
	Government and Private Sector

	Plastic Waste Collection and Reprocessing
	Economic Risk
	Sufficient supply for plastic waste to maintain the recycling companies operations
	Supply risk of plastic waste
	The low rate of plastic waste supply influence the operational sustainability of recycling companies to find necessary material to be recycled
	3
	 
	The regulation to restrict the usage of plastic bag
	Collaboration between pre-consumption product industry with post-consumption (waste management) industry to manage the waste of specific product by providing cost-sharing scheme in extended producer responsibility manner
	3
	5
	45
	Diversification of business to not depend only on one specific waste type. 
	Private Sector

	Plastic Waste Reprocessing 
	Environmental Risk
	Minimize microplastic pollutants as the plastic waste recycling residu 
	Microplastic pollutants as the potential residual in recycled product from plastic waste
	The difficulties to detect the appearance of microplastic may contaminate the food sources whether in ocean or land. It can be consumed by human and many living entities in the environment
	7
	 
	Some types of plastic such as multi-layered plastic are difficult to be recycled and may be rejected by the waste collection facility and it will contain potential microplastic pollutant

The recycled product of this type of plastics may be broken into tiny pieces that may pollute the environment with microplastic substances
	The recycling company design the product and production process to be more resilient to prevent any microplastic pollutant during the usage and production of the recycled product
	5
	5
	175
	The design of the recycled product should be considered to not be broken into tiny pieces to prevent any microplastic pollutant in the environment. 

Regulation to prevent any process in plastic waste management industry that can produce risk of microplastic pollutants.
	Government and Private Sector

	Plastic Waste Collection
	Environmental Risk
	Minimize plastic waste contamination in river and ocean
	River and ocean pollutants from plastic waste
	Households throw away their plastic waste to river

River and ocean ecosystem are in danger

Plastic waste substance may contaminate the water quality in the households
	3
	 
	Unavailable waste collection facilities in the household area where the location near the river or irrigation facilities
	Provide sufficient waste collection facility for residential area near the river or ocean
	6
	4
	72
	Develop more infrastructure or community-based waste collection facility such as waste bank that offer the service near to the community area. 
	Government, Private Sector, and Community

	Plastic Waste Reprocessing 
	Institutional Risk
	Availibility of regulation to distinguish the role of government in waste management as the regulator and give more authority for private sector as the executor
	Regulation to distinguish the role of government in waste management (private sector involvement)
	Inefficient small infrastructure operations since it will adopt the major final disposal strategies which are dominated by landfill
	4
	 
	Each region has their regional-owned enterprise specialized in waste; therefore, the regulation will eliminate this enterprise
	Local government initiative to working together with private sector in managing municipal solid waste management
	6
	6
	144
	Regulation to open the involvement from private sector such as: asset sharing, PPP investment scheme, and accountable monitoring and evaluation activities.   
	Government and Private Sector

	Plastic Waste Reprocessing 
	Institutional Risk
	Availability of regulation to maintain the price of recycled product remain competitive
	Regulation to maintain the price of product from reprocessing plastic waste remain competitive
	The products from recycling or circular economy difficult to compete fairly. People don’t want to buy recycled/sustainable products
	4
	 
	Still depends on conventional material or product that from linear economy

Slow and inflexible at legislation process
	Price competition between recycling company with similar product manufacturer that still use virgin material
	6
	6
	144
	Subsidy and incentive for recycling industry to minimize its operational/production cost.

Subsidy and incentive for product to make it affordable.
	Government

	Plastic Waste Production, Collection and Reprocessing
	Technical Risk
	Liberation of waste management process to local private sector
	Deliberation of waste management process from local government authority to local private sector
	Lack of control for mismanaged plastic waste since government plays two roles as regulator and operator. The regulator supposed to monitor the performance of the operator. If both roles are embedded to only one actor, then they can claim good performance when actually it is opposite
	3
	 
	Lack of regulation transformation to give authority for private sector to invest in plastic waste management
	Collaboration between government and private sector to manage current state-owned facility to be operated professionally
	3
	5
	45
	Regulation to distinguish the role of regulator and operator is needed. 
	Government

	Plastic Waste Production, Collection and Reprocessing
	Technical Risk
	Sufficient technology and infrastructure to support plastic waste recycling
	Availability of technology and infrastructure to support plastic waste recycling
	People unwilling to involve in plastic waste recycling

High production cost for recycled product
	3
	 
	Lack of funding and government support to provide necessary infrastructure and/or technology
	Providing infrastructure as the product or service that proposed by the waste management companies
	6
	4
	72
	Public-private partnership (PPP) to provide necessary funding for infrastructure development. 

Privatization of waste facility operations.
	Government and Private Sector






Table 2. Risk criticality from plastic waste collection, reuse and recycling business models.
(S: risk severity level; O: risk occurrence level; D: risk detectability level; C: criticality = S x O x D)
	Risk Variable
	
	S
	O
	D
	C
	Risk Category

	Social risk
	
	
	
	
	

	Occupational health and safety for waste workers (R1)
	4
	6
	4
	96
	Moderate

	Excessive workload for waste workers (R2)
	3
	3
	4
	36
	Low

	Unwillingness to segregate waste (R3)
	3
	7
	1
	21
	Low

	Unwillingness to reduce (packaging) waste (R4)
	4
	7
	1
	28
	Low

	Over dependencies to use or buy product with packaging (R5)
	3
	7
	2
	42
	Moderate

	Wages and income issue for waste workers (R6)
	3
	5
	4
	60
	Moderate

	Economic risk
	
	
	
	
	

	Demand risk of the product and service from circular plastic waste business (R7)
	3
	6
	3
	54
	Moderate

	Price risk of the product and service from circular plastic waste business (R8)
	4
	6
	3
	72
	Moderate

	Operational cost related to plastic waste segregation and recycling (R9)
	4
	6
	2
	48
	Moderate

	(Over)supply risk of plastic waste (R10)
	3
	3
	5
	45
	Moderate

	Environmental risk
	
	
	
	
	

	Microplastic pollutant as the potential residual in recycled product from plastic waste (R11)
	7
	5
	5
	175
	High

	River and ocean pollutants from plastic waste (R12)
	3
	6
	4
	72
	Moderate

	Institutional risk
	
	
	
	
	

	Regulation to distinguish the role of government in waste management (R13)
	4
	6
	6
	144
	High

	Regulation to maintain the price of product from reprocessing plastic waste remain competitive (R14)
	4
	6
	6
	144
	High

	Technical risk
	
	
	
	
	

	Deliberation of waste management process from local government authority to local private sector (R15)
	3
	3
	5
	45
	Moderate

	Availability of technology and infrastructure to support plastic waste recycling (R16)
	3
	6
	4
	72
	Moderate





Table 3. Failure mode in each plastic waste management sub system and its causes, effects, and mitigation.
	
Sub system
	
RPN
	Failure Mode
(red: high risk; yellow: medium risk; green: low risk)
	
Causes
	
Effects
	
Mitigation Action

	Phase 1 - Plastic waste production phase
	28
	R4 - Unwillingness to reduce (packaging) waste* 
(Dimension: Social)

	Lack of education and promotion for sustainable consumption/production to reduce packaging waste
	· Packaging waste is still increasing
· Plastic waste is replaced by reusable shopping bag waste since people always buying a new one not bringing the bag from house
· Risk of new types of waste (e.g., paper, reusable shopping bags, etc.)
· Contamination risk due to unsafe packaging
	1. Packaging waste reduction education and promotion
2. Plastic ban/tax

	Phase 1 - Plastic waste production phase
	42
	R5 - Over dependencies to use or buy product with packaging*
(Social)

	Unavailable option to refill the products from producers/retailers
	
	1. Industry provides more sustainable products option such as providing refill option/station in retail store (e.g. practice in mineral water with gallon packaging)
2. Plastic ban/tax

	Phase 2 - Plastic waste collection phase
	96
	R1- Occupational health and safety risk for waste workers 
(Social)
	Inappropriate waste collection can contaminate the waste material with infectious substance 
	Waste workers infected by the virus and bacteria by unproper waste disposal (e.g., harmed by sharp material from plastic waste, harmed by plastic waste contaminated by decomposed food inside them)
	1. Sufficient infrastructure to collect waste separately. 
2. The infrastructure must be consistent that will collect waste separately from the source of waste, its transportation until its disposal.

	Phase 2 - Plastic waste collection phase
	36
	R2 - Excessive workload for waste worker
(Social)
	Informal sector of waste workers makes them to have stable income in an appropriate period. Therefore, waste workers will try to find as many as possible plastic waste from morning until night.
	· Waste workers have several health issues related to working at night and excessive workload such as low vision ability and backpain. 
Waste workers also have high risk to be involved in accident due to fatigue as the implication of excessive workload. 
	Formalization of this informal sector of waste workers by involving them into one specific private or public organizations. This will guarantee stable income for them with clear and appropriate operational hours. 

	Phase 2 - Plastic waste collection phase
	21
	R3 - Unwillingness to segregate waste* 
(Social)

	· Unavailable waste segregation facility such as separated waste bin/container
· Lack of education and promotion for waste segregation
· Dependence to landfill as final disposal treatment
	· Due to mixed waste, the company need to spend more on cost for segregating waste
· The prerequisite action needed to use the CWM service is waste segregation therefore this risk is a critical barrier for the demand to increase
Health risk for waste workers. The mixed waste has delivered contaminated waste with bacteria, virus, etc. Waste workers pose a risk for this contamination
	1. Waste segregation education and promotion
2. Technology improvement for waste segregation
3. Government investment to provide waste segregation facility at household level

	Phase 2 - Plastic waste collection phase
	72
	R12 - River and ocean pollutant from plastic waste 
(Environment)
	· Unavailable waste collection facilities in the household area where the location near the river or irrigation facilities. 
	· Households throw away their plastic waste to river.  
· River and ocean ecosystem are in danger. 
Plastic waste substance may contaminate the water quality in the households. 
	Develop more infrastructure or community-based waste collection facility such as waste bank that offer the service near to the community area. 

	Phase 3 - Plastic waste reprocessing phase
	54
	R7 - Demand risk of the product and services from circular plastic waste businesses*
(Economic)
	· The product specification is not easy to use and uncomfortable for the household
· Lack of education and promotion to have a clear explanation to get better composting process (similar to harvesting/cultivating, composting needs more knowledge or experience)
· Lack of investment to provide infrastructure such as recycling center
	· People unwilling to use or buy the product
· Government still dependent to landfill
	1. Similar to recycling, composting (organic recycling) needs their own production center to: 
· provide a better product
· minimize inconvenience effect (e.g. bad smell)
· making a more comprehensive product (not only fertilizer but also biodiesel or biogas)
2. Provide application to accommodate community that want to segregate their waste independently without any dependencies to government services.  

	Phase 3 - Plastic waste reprocessing phase
	72
	R8 - Price risk of the products and services from circular plastic waste businesses* 
(Economic)
	· The cost to deliver product or service from circular waste businesses is higher than the conventional way that identified in the society. 
· Lack of subsidy or incentive to run more circular business. 
	· The product from reprocessing plastic waste cannot be sold well.
· People use the service/product because of its affordability not because of their awareness with the impact to environment. 
	1. Policy to support the price of the product from reprocessing plastic waste is competitive with the conventional product. 
2. Make the operations of the business leaner by the utilization of technology in form of mobile application or internet of things. 

	Phase 3 - Plastic waste reprocessing phase
	175
	R11 - Microplastic pollutants 
(Environment)
	· Some types of plastic such as multi-layered plastic are difficult to be recycled and may be rejected by the waste collection facility and it will contain potential microplastic pollutant.
· The recycled product of this type of plastics may be broken into tiny pieces that may pollute the environment with microplastic substances.  
	· The difficulties to detect the appearance of microplastic may contaminate the food sources whether in ocean or land. It can be consumed by human and many living entities in the environment.  
	The design of the recycled product should be considered to not be broken into tiny pieces to prevent any microplastic pollutant in the environment. 

	Phase 3 - Plastic waste reprocessing phase
	144
	R14 - Regulation to maintain the price of product from reprocessing plastic waste remain competitive* (Institutional)
	· Still depends on conventional material or product that from linear economy. 
· Slow and inflexible at legislation process
	· The products from recycling or circular economy difficult to compete fairly. People don’t want to buy recycled/sustainable products.
	1. Subsidy and incentive for recycling industry to minimize its operational/production cost.
2. Subsidy and incentive for product to make it affordable.

	Phase 2 
and 3 - Plastic waste collection and reprocessing phase
	60
	R6 - Wages and income issue for waste workers 
(Social)
	Waste workers work as informal labor or unregistered workers in the waste facility
	· Waste workers tend to work more hours to get appropriate income and their quality of life is not well maintained
	Formalization of this informal sector of waste workers by involving them into one specific private or public organizations. This will guarantee stable income for them with clear and appropriate operational hours.

	Phase 2 
and 3 - Plastic waste collection and reprocessing phase
	48
	R9 - Operational cost related to plastic waste segregation and recycling 
(Economic)
	Insufficient community engagement in source-level waste sorting leads to poor segregation, thereby requiring supplementary separation procedures within recycling plants.
	· The high operational cost may influence the price of product and service to become more expensive and not affordable for the community
	1. Sufficient infrastructure to collect waste separately.
2. Supportive facility to collect and processing waste.

	Phase 2 
and 3 - Plastic waste collection and reprocessing phase
	45
	R10 - Supply risk of plastic waste* (Economic)
	The regulation to restrict the usage of plastic bag.
	· The low rate of plastic waste supply influences the operational sustainability of recycling companies to find necessary material to be recycled
	Diversification of business to not depend only on one specific waste type.

	Phase 2 
and 3 - Plastic waste collection and reprocessing phase
	45
	R15 - Deliberation of plastic waste management authority from local government to local private sector* 
(Technical)
	Lack of regulation transformation to give authority for private sector to invest in plastic waste management. 
	· Lack of control for mismanaged plastic waste since government plays two roles as regulator and operator. The regulator supposed to monitor the performance of the operator. If both roles are embedded to only one actor, then a good performance can be claimed when actually it is opposite. 
	Regulation to distinguish the role of regulator and operator is needed. 

	All phases
	144
	R13 - Regulation to distinguish the role of government in waste management (private sector involvement) * 
(Institutional)
	Each region has their regional-owned enterprise specialized in waste; therefore, the regulation will eliminate this enterprise. 
	· Inefficient small infrastructure operations since it will adopt the major final disposal strategies which are dominated by landfill. 
	Regulation to open the involvement from private sector such as: asset sharing, PPP investment scheme, and accountable monitoring and evaluation activities.   

	All phases
	72
	R16 - Availability of technology and infrastructure to support plastic waste recycling* 
(Technical)
	Lack of funding and government support to provide necessary infrastructure and/or technology.
	· People unwilling to involve in plastic waste recycling. 
· High production cost for recycled product.
	1. Public-private partnership (PPP) to provide necessary funding for infrastructure development. 
2. Privatization of waste facility operations.


(Note: * indicate the risk is influential to other risk)

