
 

 

 

 

 

 

Beverage packaging in Vietnam 
Recycling rate & recycling cost 

Final Report  
 

 

 

 
 

 

Chris Sherrington 

Sophie Degagny 

Derek Dyer 

Mark Cordle  

Emiliano Lewis 

Sahand Kaveh  

Zoë Boulderstone  

 

 

April 2022  



 

 

  



 

 

 

 

Prepared by S. Degagny, C. Sherrington, M. Cordle, E. Lewis, S. Kaveh, Z. 
Boulderstone  

 

Approved by  

 

Chris Sherrington 

(Project Director) 

 

Eunomia Research & Consulting Ltd 
37 Queen Square 
Bristol 
BS1 4QS 

United Kingdom 

 

Tel: +44 (0)117 9172250 
Fax: +44 (0)8717 142942 

Web: www.eunomia.co.uk 

 

 

 

 

Disclaimer 

Eunomia Research & Consulting has taken due care in the preparation of this report to 
ensure that all facts and analysis presented are as accurate as possible within the 
scope of the project. However, no guarantee is provided in respect of the information 
presented, and Eunomia Research & Consulting is not responsible for decisions or 
actions taken on the basis of the content of this report. 

  

http://www.eunomia.co.uk/


Version Control Table 

Version Date Author Description 

V0.1 09/08/21 SD  Initial template  

V0.2 15/09/21 SD Draft report for internal review  

V0.3 16/09/21 SD Addressing comments  

V1.0 17/09/21 SD Draft Report to Client  

V1.1 17/10/21 SD Comments from Client 

V2.0 09/12/21 EL Final Report to Client 

V3.0 11/03/22 EL 
Final Report to Client with additional comments addressed 
and amended glass recycling rate 

V4.0 30/03/22 EL Final Report to Client with additional comments addressed 

V5.0 28/04/22 EL 
Final Report to Client with amended aluminium can 
recycling rate 

V6.0 12/05/22 EL  



  5 

Contents 

1.0 Introduction .......................................................................................................... 7 

2.0 Waste Collection & Recycling in Vietnam .............................................................. 10 

2.1 National Context .................................................................................................... 10 

2.1.1 Waste Management Sector Overview ........................................................... 10 

2.1.2 Key Regulations .............................................................................................. 13 

2.2 Formal Sector ......................................................................................................... 15 

2.2.1 Overview ......................................................................................................... 15 

2.2.2 Structure ......................................................................................................... 15 

2.3 Informal Sector ....................................................................................................... 17 

2.3.1 Overview ......................................................................................................... 17 

2.3.2 Organisation ................................................................................................... 18 

2.4 Summary ................................................................................................................ 20 

3.0 Establishing Quantities Placed on the Market ....................................................... 22 

3.1 Methodology .......................................................................................................... 22 

3.1.1 Data Sources ................................................................................................... 22 

3.1.2 Litres Placed on the Market ........................................................................... 23 

3.1.3 Estimation of Units and Tonnages Placed on the Market .............................. 24 

3.2 Results .................................................................................................................... 25 

3.2.1 Gap assessment .............................................................................................. 26 

4.0 Establishing Actual Recycling Rates ....................................................................... 28 

4.1 Results .................................................................................................................... 28 

4.1.1 Collected-for-recycling rates .......................................................................... 28 

4.1.2 Real recycling rates ........................................................................................ 32 

4.2 Recycling performance ........................................................................................... 34 

4.2.1 Measuring recycling rates and achieving a high performance ...................... 34 

4.2.2 Policy, Regulatory and Economic Drivers of high performance ..................... 36 

5.0 Establishing Recycling Costs .................................................................................. 38 

5.1 Methodology .......................................................................................................... 38 

5.2 Cost of Recycling .................................................................................................... 40 



6     

5.2.1 Formal Sector ................................................................................................. 40 

5.2.2 Informal Sector ............................................................................................... 40 

6.0 EPR for Packaging ................................................................................................. 43 

6.1 Key EPR Design Considerations .............................................................................. 43 

6.1.1 Scope of packaging subject to EPR ................................................................. 43 

6.1.2 Obligated Producers ....................................................................................... 44 

6.1.3 Scope of costs to be covered .......................................................................... 45 

6.1.4 Nature of the Collective EPR Scheme(s) ......................................................... 45 

6.1.5 Producer Reporting Obligations ..................................................................... 46 

6.2 How might costs change under an EPR scheme in Vietnam? ................................ 47 

6.3 Fee structure and modulation ............................................................................... 49 

6.3.1 Granularity of fee structure ............................................................................ 49 

6.3.2 Modulation of fees ......................................................................................... 52 

7.0 Conclusion ........................................................................................................... 57 

APPENDICES .............................................................................................................. 59 

A.1.0 Appendix 1 .............................................................................................................. 60 

 

 

 

 

 

 

 

 

 

 

 

 



  7 

1.0 Introduction 

Eunomia was commissioned by TBC-BALL BEVERAGE CAN VIETNAM LIMITED to conduct 
a study to calculate the current actual recycling rates and costs for beverage packaging in 
Vietnam. This point-in-time baseline assessment of rates and costs will then be used to 
effectively inform future EPR legislation in the country. 

While some estimates of the national recycling rates for different beverage packaging 
materials are reported, these are based on adjusting industry generation or material 
consumption data and recovery rates, which include both pre- and post-consumer 
material. In many cases these are provided by industry institutes and associations, with 
adjustments made for material imported and exported. These estimates do not measure 
the packaging material that is actually collected and processed by or on behalf of the 
municipalities, towns and cities that actually collect recyclable materials. Therefore, 
Eunomia was commissioned for this study to calculate these by conducting both primary 
and secondary research. The secondary research involved conducting a literature review 
of current reports on recycling in Vietnam, and the primary research involved 
interviewing and surveying producers, who place beverage packaging on the market, and 
recyclers, who recycle the packaging after it has been collected. Due to a lack of 
responses whilst conducting the primary research, however, this study was only able to 
present best estimate data for collected-for-recycling rates based on previous studies 
and applying these to the POM data to estimate quantities collected and recycled. 

In May 2018, the Netherlands’ Ministry of Foreign Affairs, CREM (Consultancy and 
Research for Environmental Management) and Partners for Innovation published a 
comprehensive scoping study on the circular economy in Vietnam, looking at potential 
opportunities for circular (business) co-operation between Vietnam and the Netherlands 
for five priority sectors: agriculture, logistics, renewable energy, water management and 
‘smart cities’1. The study indicated that Vietnam produces more than 27.8 million tons of 
waste every year: 46% from municipal sources, with the remainder (54%) from 
agriculture and industry. 

Vietnam is one of the five countries that generates the most municipal solid waste per 
capita in Southeast Asia. Vietnam’s total generation of municipal solid waste amounted 
to 13 million tons per year in 2017, equivalent to 38,000 tons in a single day, and, 
according to the Vietnam Environment Administration, municipal solid waste in Vietnam 
is increasing by 10 to 16% every year.2 The five biggest cities – Hanoi, Ho Chi Minh City, 

 

 

1 Ministry of Foreign Affairs, CREM, Partners for Innovation (2018), Scoping Study Circular Economy in 
Vietnam, https://crem.nl/wp-content/uploads/2017/12/Scoping-study-Circular-Economy-Vietnam_CREM-
PfI_May-2018-1.pdf  
2ReportLinker (2020) Vietnam Waste Management Market (2020 - 2025) 
https://www.globenewswire.com/news-release/2020/08/31/2085987/0/en/Vietnam-Waste-
Management-Market-2020-2025.html  

https://crem.nl/wp-content/uploads/2017/12/Scoping-study-Circular-Economy-Vietnam_CREM-PfI_May-2018-1.pdf
https://crem.nl/wp-content/uploads/2017/12/Scoping-study-Circular-Economy-Vietnam_CREM-PfI_May-2018-1.pdf
https://www.globenewswire.com/news-release/2020/08/31/2085987/0/en/Vietnam-Waste-Management-Market-2020-2025.html
https://www.globenewswire.com/news-release/2020/08/31/2085987/0/en/Vietnam-Waste-Management-Market-2020-2025.html
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Haiphong, Da Nang and Can Tho – are responsible for about 70% of total municipal 
waste generation. The main component of MSW is organic waste, accounting for 67% of 
the total MSW by weight, with dry recyclables – such as plastic, paper, glass, and metal – 
accounting for about 28%. Figure 1-1 summarises these figures.  

Figure 1-1: Municipal Solid Waste by waste fraction (by weight) 

 

Source: MDPI3 

As outlined in chapter 2.0, though Vietnam is making continuous efforts to improve 
municipal solid waste management, it currently lacks clear formal rules and a clear 
system on collection, sorting and recycling. This lack of consistent and effective waste 
management in Vietnam is harming the urban and wider environment. Currently, about 
85% of the waste generated in Vietnam is being buried without treatment in landfill 
sites, 80% of which are unsanitary and pollute the environment.4 Recycling is considered 
an urgent requirement in Vietnam as an effective means of reducing the amount of 
waste that goes to landfill. Currently, most of the recycling in the country is performed 
by either informal family businesses, or small-scale enterprises5.  

Beverage packaging comprises an estimated 20% of total packaging waste generated in 
Vietnam and the current rate of collection is very low. Only 10-15 % of all collected 

 

 

3 International Journal of Environmental Research and Public Health (2021), Plastic Recycling Practices in 
Vietnam and Related Hazards for Health and the Environment 
4 ReportLinker (2020), Vietnam Waste Management Market (2020 - 2025) 
https://www.reportlinker.com/p05948963/Vietnam-Waste-Management-Market.html?utm_source=GNW  
5 Global Recycling (2020), Waste Management in Vietnam: The Race Is on, https://global-
recycling.info/archives/4167  

67%

6%

6%
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Organic waste Paper Metal Glass Plastic Other

https://www.reportlinker.com/p05948963/Vietnam-Waste-Management-Market.html?utm_source=GNW
https://global-recycling.info/archives/4167
https://global-recycling.info/archives/4167


  9 

waste in Vietnam is reused or recycled6, with beverage packaging recycling rates varying 
by material. Most of this is collected and recycled by the informal sector, with very little 
processed by the formal sector. This means that overall recycling rates are lower than 
they would be if the system were more formalised, and more material were captured. 
However, Vietnam is seeking to improve collection and recycling partly through the 
development and implementation of an Extended Producer Responsibility (EPR) scheme, 
with producers potentially funding costs for collection, transport, sorting and recycling. 
There is however a lack of clarity on the full scope of the costs covered. 

Data on recycling rates and costs for specific beverage packaging types in Vietnam is very 
limited. However, the data that is available suggests that recycling rates for plastic (PET, 
HDPE, PP) bottles are low overall (32-45%), as are rates for glass bottles and beverage 
cartons, with only aluminium cans recycled at a high rate (70%+) due to their higher 
economic value. 

The report is set out as follows: 

• Chapter 2.0 provides an overview of the waste collection & recycling structure in 
Vietnam, including the key regulations in place, and how the formal and informal 
sectors operate.  

• Chapter 3.0 establishes quantities placed on the market of the different types of 
beverage packaging (PET bottles, HDPE bottles, PP bottles, aluminium cans, glass 
bottles and multi-layered beverage cartons).  

• Chapter 4.0 estimates the actual recycling rates and tonnages recycled for each 
container type.  

• Chapter 5.0 sets out the recycling costs, splitting these out for the formal and the 
informal sector.  

• Chapter 6.0 provides some commentary on EPR for packaging, including costs, 
fee structures and modulation.  

• Chapter 7.0 finishes with some concluding remarks.  

 

 

6 World Economic Forum (2020), Viet Nam is creating its first zero plastic waste city. Here's how 
https://www.weforum.org/agenda/2020/01/viet-nam-is-building-its-first-zero-plastic-waste-city-heres-
how/  

https://www.weforum.org/agenda/2020/01/viet-nam-is-building-its-first-zero-plastic-waste-city-heres-how/
https://www.weforum.org/agenda/2020/01/viet-nam-is-building-its-first-zero-plastic-waste-city-heres-how/
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2.0 Waste Collection & Recycling in 

Vietnam  

2.1 National Context 

2.1.1 Waste Management Sector Overview  

In 2019, the Vietnamese government appointed the Ministry of Natural Resources and 
Environment (MoNRE) as the centre of a nationwide unified state solid waste 
management system. Alongside other relevant ministries and offices, MoNRE leads the 
implementation of an integrated solid waste management system, including 
minimization, reuse, recycling, and energy generation from waste. The Vietnamese 
government plans to review and evaluate appropriate models for the management of 
recycling. In this context, MoNRE has been commissioned to prepare political inputs and 
recommendations on models for a circular economy. 

At regional level, the respective provincial and local governments are responsible for 
waste management through their waste management departments. Regulations and 
instructions on sanitary services and the levying of environmental taxes in the respective 
areas, as well as on development plans and projects, are normally issued by the 
responsible People's Committees. 

Legislation in Vietnam, including for the waste management sector, is the responsibility 
of the National Assembly. The environmental laws often contain only vague and 
superficial provisions on waste management, and deal with specific aspects such as 
responsibility for recycling in a more general way. The requirements (e.g. on waste 
separation) that do exist lack any detail on practical implementation and supervision.  

There is currently a large variation in waste collection and treatment between rural and 
urban areas. According to the German Society for International Cooperation (GIZ), 
collection coverage in Vietnam ranges from 40% to 85%, differing between rural and 
urban areas, with the highest rates of 95% achieved in Hanoi and Ho Chi Minh City.7 
Waste diverted from disposal amounts to 44%, with no precise information on recycling 
and reuse, composting and utilization of energy recovery from waste or biogas. The 
resulting disposal share amounts to 56%. However, another study suggests that 85% of 
waste generated in the country ends up at landfill without treatment, with 80% of 
landfill sites being considered unsanitary.8 

 

 

7 Global Recycling (2018), Waste Management in Vietnam: The Race Is on, https://global-
recycling.info/archives/4167  
8  Global Recycling (2018), Waste Management in Vietnam: The Race Is on, https://global-
recycling.info/archives/4167 

https://global-recycling.info/archives/4167
https://global-recycling.info/archives/4167
https://global-recycling.info/archives/4167
https://global-recycling.info/archives/4167
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Most Vietnamese families have the habit of segregating recoverable waste such as 
plastics, papers, and metals to sell to waste pickers and collectors. Thanks to this 
collection system, recyclable materials are separately collected and shipped to recyclers, 
often informal recycling craft villages. It is estimated that around 8-12% of collected 
municipal waste is recycled this way.9 Most of the material collected for recycling in 
Vietnam is conducted by the informal sector, with the formal sector mainly collecting the 
organic and residual components of waste.10  

Most municipal waste has not been classified or separated at source before it is 
collected and transported to landfills or treatment areas. Therefore, hazardous wastes – 
often mixed with municipal waste when it is buried or disposed – threatens the 
environment and human health. Due to a lack of separation at source, the amount of 
waste (both inorganic and organic) that cannot be recycled or reused is significant, 
putting pressure on the collection, transportation, and disposal infrastructure, especially 
on landfill sites. 

Additionally, it is difficult to effectively apply modern treatment technologies to 
unsorted waste because of the high cost associated with it. The separation of municipal 
waste is essential to fix the shortcomings in collection, transportation, and treatment, 
especially in the larger cities with a higher population density. Separating waste at 
source would help: 

• Increase recycling and reuse;  

• Reduce costs for waste treatment; and  

• Improve efficiency of environmental management.  

The waste collection and recycling system in Vietnam is complex, with workers from 
both the formal and informal sectors working in parallel and with some overlap in parts 
of the system. For example, in Ho Chi Minh City, around 70% of the MSW is collected by 
private institutions.11 These could include companies or societies of informal waste 
collectors and would all count as the informal sector. However, as these institutions are 
well organised, they determine the fees for the households and are often used instead of 
the formal sector for household collection.  

Waste goes through several stages before ending up in a landfill site or recycling plant. 
Mixed composting has long been used in Vietnam as a treatment method for municipal 
waste. Despite the known problems of being able to market the compost substrates, this 

 

 

9 MONRE (2011), National Environment Report 2011: Solid Waste. 
10 De Bercegol et al. (2017), Waste Municipal Service and Informal Recycling Sector in Fast-Growing Asian 
Cities, http://www.mdpi.com/2079-9276/6/4/70  
11 Schneider et al. (2017), Solid Waste Management in Ho Chi Minh City, Vietnam: Moving towards a 
Circular Economy?, http://www.mdpi.com/2071-1050/9/2/286  

http://www.mdpi.com/2079-9276/6/4/70
http://www.mdpi.com/2071-1050/9/2/286
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option is still being pursued today and investments are being made in new plant 
capacities of this type.12  

Figure 2-1 shows the representative flow of material in urban areas of Vietnam. The 
majority of rural areas do not have an organized waste collection system, though 
informal sector collection of recyclable materials is widespread in rural as well as urban 
areas. 

Figure 2-1: Overview of the Material Flow in Urban Areas 

 

Source: Eunomia 

Although legislation in Vietnam pursues recycling management goals and includes 
corresponding recycling targets, formal waste management practice is still essentially 
characterised by mixed municipal waste collection and landfilling. The informal sector 
has so far been the most important actor in the field of municipal waste recycling 
through targeted collection and sorting of recyclable materials and the further 
processing or sale to industrial companies. The activities of informal collectors of 
recyclable materials, and of regularly employed cleaning workers able to earn additional 
income, ensure that a substantial proportion of more valuable recyclable materials are 
separated during the course of waste collection. Since recycling activities still provide a 
livelihood even in the simplest of ways, there is demand in Vietnam for many groups of 
materials contained within waste, albeit at very different levels. The recycling of 
beverage containers, particularly aluminium beverage cans but also PET bottles, is a 
valuable activity in Vietnam. Its economic importance has steadily increased with 

 

 

12 VietNamNet Bridge (2018), Is Vietnam following the wrong path in treating solid waste?  
http://english.vietnamnet.vn/fms/environment/192552/is-vietnam-following-the-wrong-path-in-treating-
solid-waste-.html  

http://english.vietnamnet.vn/fms/environment/192552/is-vietnam-following-the-wrong-path-in-treating-solid-waste-.html
http://english.vietnamnet.vn/fms/environment/192552/is-vietnam-following-the-wrong-path-in-treating-solid-waste-.html
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increased demand for recycled content and associated revenue prospects. Despite this, 
beverage packaging has so far hardly been collected in a targeted manner, at least in the 
context of an officially organised waste management system. This is in large part due to 
the significant presence of the informal sector. 

2.1.2 Key Regulations  

The Vietnamese government has adopted several legislative requirements for waste 
treatment. Major regulations are mentioned in:  

• Decision 31/2014/QD-TTG regarding the development of power generation 
projects using solid waste; 

• Circular 32/2015/TT-BCT concerning grid-tied generation projects using solid 
wastes; 

• Decree 38/2015/NDCP on the management of waste and discarded materials;  

• Decree 174/2007/ND-CP on environmental protection fee of solid waste; and  

• Decree 118/2015/ND-CP dealing with investment incentives and schemes in 
various waste treatment sectors.  

The political leadership in the Vietnamese government is increasingly aware of the major 
challenges to protect the environment and manage its waste problems, and is trying to 
address these challenges through appropriate strategic decisions, legislative initiatives, 
investment and technology promotion. For this reason, the 1994 Law on Environmental 
Protection was fundamentally revised in 2005, then again in 2014, where it was made 
more precise and stringent in many areas, and most recently in 2020 again. The new 
Law, passed in November 2020 and due to come into force on the 1st January 2022, will 
replace the current 2014 Law. The amended law has supplemented a number of 
regulations, notably the "polluter pays principle" as well as responsibilities of 
organizations and individuals that generate waste. Beverage packaging is one of the 
categories being targeted by the amended Law.  

In 2016, the country's political leadership also made a clear commitment to 
environmental protection obligations in a development plan for the period 2015-2020 in 
the form of agreed sustainable development targets. A National Strategy on 
Environment Protection to 2020 (with vision to 2030) identifies a number of concrete 
contents, goals, and proposed solutions for environmental protection. This includes a 
shift towards the integrated waste management approach and, in particular, a stronger 
orientation towards the implementation of 3R measures (waste reduction, reuse and 
recycling). Through the National Strategy for the Integrated Management of Solid Waste, 
the government has also set a specific target of collecting all household and commercial 
waste in urban areas by 2025, and treating 90% of this waste by either recycling it, 
reusing it, sending it to energy recovery or converting it to organic fertilizer production. 
The National Strategy on Integrated Solid Waste Management to 2025, vision to 2050, 
has defined clear a direction for packaging waste (including beverage packaging such as 
plastic bottles, aluminium cans, and glass bottles). The targets are shown in Table 2-1. 
The application of EPR and the promotion of environmentally friendly products are 
specifically mentioned in the law. 
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Table 2-1: 3R and Packaging Waste Related Targets 

Target To 2020 To 2025 

Rate of municipal waste collection 90% 100% 

Recycling rate of municipal waste 85% 90% 

Reduction rate of plastic bags in supermarkets compared 
with 2010 

65% 85% 

Rate of municipalities implementing waste at source 
segregation and recycling facilities 

80% 100% 

Collection rate of solid waste from households in rural 
areas 

70% 90% 

Collection of solid waste from craft villages 80% 100% 

Although the governmental bodies have followed the law with a number of additional 
regulations for the waste management sector, there are still too few steps that actually 
ensure better control of compliance and greater waste management commitment. The 
online-magazine VietNamNet Global stated in May 2019 that solid waste management in 
Vietnam has been “assigned to different ministries and agencies, which are inconsistent 
from central to local levels”13 and is still exposing a lot of shortcomings. 

However, the long-term goals for the waste management sector have been set for the 
coming years, entailing the following points: 

• Increasing the treatment of municipal waste and investment in related 
infrastructure; 

• Improving cost recovery and investment sustainability; 

• Expansion and improvement of regulation on hazardous waste; 

• Improving public information; 

• Strengthening the cooperation of municipalities in waste management; and 

• Creating incentives for waste minimisation and recycling. 

Earlier this year, MONRE released a Draft Decree which introduces EPR in the form of a 
mandatory recycling framework for products ("Product Recycling Obligations") and 
packaging waste management ("Packaging Recycling Obligations") in Vietnam, as well as 
EPR obligations applicable to waste treatment. It is proposed that Product Recycling 
Obligations enter into force from 2023 - 2025 depending upon the specific product, 
whereas Packaging Recycling Obligations are proposed to enter into force from 1 January 

 

 

13 VietNamNet Global (2019), Vietnam strives to effectively manage solid waste, 
https://vietnamnet.vn/en/sci-tech-environment/vietnam-strives-to-effectively-manage-solid-waste-
530059.html  

https://vietnamnet.vn/en/sci-tech-environment/vietnam-strives-to-effectively-manage-solid-waste-530059.html
https://vietnamnet.vn/en/sci-tech-environment/vietnam-strives-to-effectively-manage-solid-waste-530059.html
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2023. Under the Draft Decree, producers, and importers subject to Product Recycling 
Obligations or Packaging Recycling Obligations will need to: 

• Recycle, or arrange for the recycling of packaging according to the mandatory 
recycling rate and specifications; or 

• Make a financial contribution to the Vietnam Environmental Protection Fund. 

2.2 Formal Sector  

2.2.1 Overview  

The formal sector includes all workers and processes in waste management services 
which are regulated, recognised, and funded by the government. In Vietnam, the formal 
sector plays a limited part in the recycling of waste generated in the country, instead 
focusing on recycling waste that has been imported from other countries. Of the total 
amount of waste recycled in Vietnam, 93% is imported and recycled by the formal 
sector.14 The remaining 7% of total waste recycled is generated within the country and is 
recycled by the informal sector in craft villages. In terms of plastic waste, most of the 13-
15% that is recycled is imported waste and only 1-6% is domestically generated. Further 
detail about the structure of the formal sector is in Section 2.2.2. 

The spectrum of actors who deal with waste materials, trade in recyclable materials from 
waste or use them in Vietnam, is very broad and difficult to survey. Likewise, countless 
companies claim that they can produce or provide technology or aggregates for waste 
collection and treatment. Among other factors, the considerable fragmentation of the 
Vietnamese commercial sector and informal business activities make corresponding 
research and investigations difficult. There is apparently no harmonised central registry 
for waste management of licensed or operating companies and business units. Although 
the municipalities register the local actors in waste management individually, the 
number of companies that actually operate is unclear. In 2005, figures indicated there 
were 95 formal waste management companies nationwide, including only two private 
service providers.15 Waste collection and disposal in Ho Chi Minh City (HCMC), for 
example, is currently carried out by private (70%) and public (30%) companies by 
tonnage of waste managed.16 

2.2.2 Structure  

The structure of the formal waste management system is relatively simple and mirrors 
that in many other countries in the world. There are several stages in the process 

 

 

14 IUCN-EA-QUANTIS (2020), National Guidance for plastic pollution hot spotting and shaping action, 
Country report Viet Nam 
15 Thi Thu Hien Le, 2016, A study on Viet Nam’s solid waste management industry and business 
Environment, Bachelor’s Thesis, JAMK University of Applied Sciences, Finland. April 2016 
16 HCMC DONRE, 2014, Solid Waste Management in Ho Chi Minh City, Vietnam: Moving towards a Circular 
Economy? 
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starting from the waste collector who takes the waste to the transfer station (where the 
waste is aggregated), from where it then gets transported to the treatment stage. The 
majority of collected waste ends up in landfill, but some is incinerated. At every stage in 
this process there is little to no separation of recyclable waste. Some of the more 
valuable recyclable material is removed by the informal sector at the collection stage but 
any leftover is treated with the rest of the non-recyclable waste. Figure 2-2 represents 
the waste journey through the Vietnamese formal sector.  

Figure 2-2: Waste Journey Through the Formal Sector 

 

Source: Eunomia 

Waste collection in Vietnam is not uniformly organised and its efficiency varies greatly. 
Each major city usually has its own municipal organisation or company unit for urban 
cleaning tasks (Urban Environment Company – URENCO), which has been assigned a 
large part of the disposal tasks up until now, with a corresponding regional or local 
supplement. The main ones are: 

• Hanoi Urban Environment Company Ltd;  

• HCM City Environment Company – Citenco;  

• Danang Urban Environment Company; 

• Hai Phong Urban Environment Co Ltd; and  

• URENCO 11 Đại Đồng. 

Vietnam Waste Solutions, Inc. is the best-known private waste management company in 
Vietnam and probably the largest private sector waste management company with a 
contractually binding disposal volume in the country. It has been active mainly in the 
HCMC conurbation to date, primarily as operator of the Da Phuoc waste management 
complex (Da Phuoc Integrated Waste Management Facility - DPIWMF). It has also been 
awarded with the development of the future large-scale waste management complex 
Tân Thành, Thu Thua in Long An Province. 
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2.3 Informal Sector  

2.3.1 Overview  

The majority of recycling in Vietnam is carried out by the informal sector. These workers 
are not formally responsible for or employed for recycling or waste management 
services but exist all along the value chain from collection to reprocessing of materials. 
The informal sector waste management system often runs parallel to the formal sector 
and may cross over at points. As these workers are not formally employed, their work is 
not regulated and is often physically dangerous as well as hazardous to their health and 
the environment. For example, some waste pickers collect secondary raw materials from 
unsanitary landfill sites with little or no protection and those working in craft villages are 
often exposed to toxic chemicals through the recycling process of plastics. In Hanoi 
alone, the number of informal waste collectors was estimated at around 6,000 in 1997.17  

Each stage in the collection, sorting, and recycling process of the informal sector can vary 
depending on material, location and whether the area is urban or rural. Generally, the 
larger cities, such as Hanoi and Da Nang, are similar in their waste management 
structure. However, the similarities do not extend to all large cities. Ho Chi Minh city has 
developed its own unique waste management structure, as mentioned in Section 2.1.1. 
In Hanoi, relationships have developed directly between households and the 10,000 
itinerant waste pickers which allows the waste collectors to buy the recyclable waste 
directly from households, pre-sorted.18 

While plastic bottles and aluminium cans will be picked up by informal sector workers, 
glass and multi-layer beverage cartons do not tend to be collected as frequently, as they 
are less valuable. Therefore, there is very little recycling of these materials in Vietnam. 
However, some glass bottles are reused in informal industries, such as for unregulated 
liquor, and some glass bottles are taken back by beer and beverage companies.19 
Furthermore, in 2017 Tetra Pak launched a carton recycling initiative for schools in Hanoi 
which became widespread in 2019. In 2020, the initiative was expanded to 1,600 schools 
with approximately 27,000,000 cartons in total collected-for-recycling.20 However, 
despite these initiatives, the recycling rate of these materials remains low, as shown in 

 

 

17 WWF, 2021, Assessment of Extended Producer Responsibility (EPR) for plastic packaging waste in 
Vietnam, 
https://wwfint.awsassets.panda.org/downloads/20210208_epr_scheme_assessment_for_packaging_in_v
n__final.pdf  
18 de Bercegol et al. (2017), Waste Municipal Service and Informal Recycling Sector in Fast-Growing Asian 
Cities, http://www.mdpi.com/2079-9276/6/4/70  
19 Singh (2017), Vietnamese glass industry growth trends, 
https://www.glassworldwide.co.uk/sites/default/files/afgm-articles/GW72-36383940.pdf  
20 Huong (2020), Tetra Pak expands school recycling to 1,6000 schools in Hanoi, http://ven.vn/tetra-pak-
expands-school-recycling-to-16000-schools-in-hanoi-43867.html  

https://wwfint.awsassets.panda.org/downloads/20210208_epr_scheme_assessment_for_packaging_in_vn__final.pdf
https://wwfint.awsassets.panda.org/downloads/20210208_epr_scheme_assessment_for_packaging_in_vn__final.pdf
http://www.mdpi.com/2079-9276/6/4/70
https://www.glassworldwide.co.uk/sites/default/files/afgm-articles/GW72-36383940.pdf
http://ven.vn/tetra-pak-expands-school-recycling-to-16000-schools-in-hanoi-43867.html
http://ven.vn/tetra-pak-expands-school-recycling-to-16000-schools-in-hanoi-43867.html
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Section 4.1. The organisation of the informal sector, and the waste collection, transport 
and treatment stages, is detailed in Section 2.3.  

Many small-scale collectors and buyers are engaged in collecting the quantities of waste 
packaging produced by trade and industry in particular, which they then sell on to 
wholesalers and recycling companies. The procedure is similar for other valuable 
materials, with mixtures of materials being further separated in the intermediate stage, 
sometimes even in backyards, and put together in batches according to the different 
market values (e.g. separation by type of plastic). Small industrial settlements 
specialising in secondary raw materials (craft villages) continue to be a major source of 
demand in Vietnam. However, it is precisely these settlements that often cause 
considerable environmental pollution, which to this day is hardly ever prosecuted, and 
instead tolerated, by the authorities. This problem is exacerbated by intermediary 
activities in which imported recovered plastic is processed in the country only for re-
export, sometimes under unsuitable circumstances. 

A representative list of private companies involved in waste collection or treatment of 
recyclables, among other things, cannot be compiled due to their small size and high 
number. Official figures on the share of the informal sector are unavailable. In 2003, 
craft villages in the north of the country recycled around 52,000 tons of used paper, 
25,000 tons of plastics and 735,000 tons of metal scrap.21 

2.3.2 Organisation  

2.3.2.1 Collectors 

At the beginning of the process, the valuable waste (metal is the most sought after but 
plastic and paper are also collected22) gets picked out from the unsorted waste by 
informal sector waste pickers. These pickers collect and bulk together the waste from 
households, smaller commercial units, and manual street cleaning work, using very 
simple carts. These waste pickers can be categorised into 3 types.  

Recyclable collectors  

Recyclable collectors are self-employed people who use bags, small pushcarts, or small 
motorised vehicles to buy recyclable materials from households, bulk waste generators 
or other establishments through the relationships they have built. They sell the material 
to junk shops as a primary source of income. They may also pick up recyclables from 
mixed waste or litter. However, the majority of the material that they handle is based on 
buying from households, other establishments, and bulk waste generators. Despite an 

 

 

21 VEA (Viet Nam Environment Association) (2013a). Country analysis paper - Viet Nam. Draft prepared by 
the Waste Management and Environment Improvement Department (WENID) for the 4th Regional 3R 
Forum in Asia “3Rs in the Context of Rio+20 Outcomes – The Future We Want” Hanoi, 18-20 March 2013. 
Available at: http://www.uncrd.or.jp/content/documents/Country%20Analysis%20Paper_Viet Nam.pdf 
22 Nguyen et al. (2021), Recyclable waste collection by informal sector in Vietnam, 
https://linkinghub.elsevier.com/retrieve/pii/S2352340921002638  

https://linkinghub.elsevier.com/retrieve/pii/S2352340921002638
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average recyclables collector selling a greater quantity of recyclables than the average 
waste collector (another category of informal sector worker), his/her take-home income 
is usually lower. This is because unlike waste collectors, recyclables collectors do not 
have a fixed salary for mixed waste collection, and they often have to buy recyclables 
from households or establishments. Waste collectors, on the other hand, do have a fixed 
salary for mixed waste collection and do not need to buy the materials. 

Waste Collectors  

Waste collectors are those who collect waste (mixed or separated) from households, 
offices, or establishments. They are formally employed by the public or private waste 
collection sectors and their formal source of income is from the collection and 
transportation of mixed waste. For this job, they are considered formal workers. Whilst 
not their job, these people often actively sift through the mixed waste in the carts or 
trucks to pick out recyclable materials for extra personal income. When picking out 
recyclable materials is not part of their job scope and they sell for extra personal income, 
they are considered informal sector workers.  

Material pickers  

Material pickers include both street material pickers and landfill material pickers who 
pick up recyclable materials from the environment (e.g. from litter on the street, from 
landfills) and not directly from the source. Material picking is therefore a very labour -
intensive exercise and often dangerous. Street material pickers are those who pick up 
recyclable materials from the open environment (in the city), or from a garbage bin. 
They may also do some buying directly from households or bulk waste generators, but 
they are primarily picking, which is why they are called street material pickers. Landfill 
material pickers are those who pick up recyclables from landfills. These people are often 
referred to as scavengers as well. 

These collectors then sell the waste on for a small profit to a local collection centre. 
From here, the waste is aggregated and sold on to transporters who take the waste to a 
private reprocessing centre or a craft village.  

2.3.2.2 Aggregators & Transporters 

The sorting and aggregation of waste can occur at various collection centres which are 
referred to as junk shops, buy-back centres, or wholesalers. These can vary in size but 
are often small facilities, run by families, which make a small profit either selling the 
waste directly to the craft villages, to larger facilities with more capacity for aggregation, 
or on to transporters who deliver the waste to the reprocessing centres or craft villages. 
The transporters may not exist in every recycling process as they add limited value. At 
each stage along the recycling process, the waste is further sorted, aggregated, and sold 
on.  
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2.3.2.3 Waste Treatment & Craft Villages  

There are approximately 2,800 craft villages in Vietnam which span a variety of 
functions.23 Around 30% of the craft villages are involved in handicraft production while 
other activities include food processing (including animal husbandry and butchery), 
textile production and construction material production. However, 4% of these craft 
villages have specialised in the recycling of waste collected by the informal sector.24 Each 
village tends to specialise in recycling a particular material while each household 
undertakes one or two of the recycling activities, such as separation or shredding. Minh 
Khai and Phan Boi are both craft villages that recycle plastic waste. Phan Boi has the 
capacity to process up to 73,000 tonnes of waste per year across 130 households. Minh 
Khai, on the other hand, is much bigger and has the capacity to process 219,000 tonnes 
per year across 870 households, however, some of the input material is imported.25 

While these craft villages have developed over time, the lack of support and regulation 
from the government means they are still at relatively low production capacities and 
contribute to water, waste, and air pollution due to a lack of treatment of the waste 
arising from the villages.26 Furthermore, the recycling process of some materials such as 
plastics can cause potentially toxic substances to be released in the environment27 as the 
craft villages are not subject to special legislation. These craft villages account for the 
majority of non-imported waste recycled in Vietnam. 

2.4 Summary 

In summary, both the formal and informal sector play an important part in the 
management of waste in Vietnam, often working in parallel and blurring the lines 
between each sector. This creates a complex system where it is hard to define roles, 
gather data and regulate. While there are efforts to improve waste management 
through higher collection rates, increased sorting, and more effective treatment of 
waste (including recycling), recycling rates – especially within the formal sector – remain 
low.  

Both the formal and the informal sectors generally follow a similar process for waste 
collection and management through collection, aggregation, transportation, and 
treatment. However, the variability of workers and extra players within each of these 
stages makes it complex. As there are no set roles or regulations to follow for the 

 

 

23 Pearse (2010) A Look at Vietnam’s Plastic Craft Villages, https://ourworld.unu.edu/en/a-look-at-
vietnams-plastic-craft-villages  
24 Dang et al. (2010) Vietnam’s Craft villages and water pollution: A review of previous research, 
https://crawford.anu.edu.au/rmap/pdf/_docs/water_pollution_craft/dang_et_al_2010.pdf  
25 Salhofer et al. (2021) Plastic Recycling Practices in Vietnam and Related Hazards for Health and the 
Environment, https://www.mdpi.com/1660-4601/18/8/4203  
26 Nguyen (2020) Environmental pollution in Vietnam’s craft villages https://www.e3s-
conferences.org/10.1051/e3sconf/202017506012  
27 Salhofer et al. (2021) Plastic Recycling Practices in Vietnam and Related Hazards for Health and the 
Environment, https://www.mdpi.com/1660-4601/18/8/4203  

https://ourworld.unu.edu/en/a-look-at-vietnams-plastic-craft-villages
https://ourworld.unu.edu/en/a-look-at-vietnams-plastic-craft-villages
https://crawford.anu.edu.au/rmap/pdf/_docs/water_pollution_craft/dang_et_al_2010.pdf
https://www.mdpi.com/1660-4601/18/8/4203
https://www.e3s-conferences.org/10.1051/e3sconf/202017506012
https://www.e3s-conferences.org/10.1051/e3sconf/202017506012
https://www.mdpi.com/1660-4601/18/8/4203
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informal sector workers, they will be working wherever they can earn money, often 
increasing the number of steps between each stage of the waste management process.  

A summary of the sources of waste as well as the key comparisons between the formal 
and informal sector at each stage of waste collection and recycling is shown in Table 2-2. 

Table 2-2: Comparisons Between the Formal and Informal Sector 

 Formal Sector Informal Sector 

Waste Sources 

• Grocery stores, markets & supermarkets 

• Rural & urban households (including apartments) 

• Schools & offices 

• Factories & hospitals 

Collection 

• Collect domestic residual 
waste 

o Usually using 
vehicles 

• Garbage collection groups 

• Environmental sanitation 
cooperatives 

• Private companies 

• Environmental companies  

• Collect recyclable waste 
o On foot 
o By bicycle, 

motorcycle & 
tricycle 

• Scavenging 

Aggregator/Point 
of Depot 

• Sort domestic residual 
waste 

• Garbage gathering point 

• Waste transfer stations  

• Sort recyclable waste 

• Aggregator 

• Aggregator including 
recycling workshop 

• Village of aggregators 

Transporters • Garbage transport truck  

• Scrap truck (1.8-5t, 6-11t) 

• Recyclable waste carrying 
truck (11-30t) 

Waste 
Treatment/ 
Recycling Sector 

• Garbage disposal complex 
(landfill)  

• Incinerators  

• Hazardous waste 
treatment  

• Recyclable waste 
purchasing company  

• Manual recycling 
workshop  

• Recycling trade village  

• Recycling factory  

 

The informal sector plays an important role in recycling in Vietnam, as they process the 
majority of the recyclable waste generated in the country. This role is not always 
recognised. However, the informal sector is not without its issues as the lack of 
regulation means the waste processes contribute to environmental pollution and the 
work itself is potentially hazardous to the health of the workers.  
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3.0 Establishing Quantities Placed on the 

Market 

3.1 Methodology 

3.1.1 Data Sources 

A survey was sent out to producers of beverage packaging with the aim of gathering data 
from producers (importers/fillers) on tonnages of each material placed on the domestic 
market in Vietnam. Responders were asked to provide the total units of each beverage 
packaging type sold, the average weight for each type of beverage packaging type sold, 
and their known or estimated domestic market share for each of the beverage packaging 
types.  

Container unit POM data was received for the following packaging types from the 
following sources: 

• TetraPak cartons: 11,616 million units POM (2020)28 

• Aluminium cans: 11,153 million units POM (2020)29 

In addition, for Tetrapak cartons, a figure of 8,100 million units POM (2017) was found 
from the literature search.30 

A literature review was also undertaken, and the following tonnage POM estimates were 
found: 

• Glass bottles: 266,950 tonnes (2017) produced by the leading 3 glass producers in 
Vietnam31 

• Plastic bottles: 
o PET bottles: 231,000 tonnes POM (2019)32 
o Plastic drink bottles: 114,500 tonnes POM (2020)33 

 

 

28 TetraPak producer survey reply  
29 TBC Ball Packaging figure, 2020, provided by e-mail 
30 Redfern (2018), The blight of Tetra Paks covering Vietnam's beaches and towns, 
https://www.theguardian.com/environment/2018/dec/09/billions-discarded-tetra-pak-cover-vietnams-
beaches-towns  
31 Singh (2017), Vietnamese glass industry growth trends, 
https://www.glassworldwide.co.uk/sites/default/files/afgm-articles/GW72-36383940.pdf  
32 GA Circular (2019) Full Circle: Accelerating the Circular Economy for Post-Consumer PET Bottles in 
Southeast Asia, http://www.gacircular.com/full-circle/  
33 IUCN-EA-QUANTIS (2020) National Guidance for plastic pollution hotspotting and shaping action, 
Country report Viet Nam, https://www.iucn.org/sites/dev/files/content/documents/vietnam_final-
report_2020-compressed_.pdf  

https://www.theguardian.com/environment/2018/dec/09/billions-discarded-tetra-pak-cover-vietnams-beaches-towns
https://www.theguardian.com/environment/2018/dec/09/billions-discarded-tetra-pak-cover-vietnams-beaches-towns
https://www.glassworldwide.co.uk/sites/default/files/afgm-articles/GW72-36383940.pdf
http://www.gacircular.com/full-circle/
https://www.iucn.org/sites/dev/files/content/documents/vietnam_final-report_2020-compressed_.pdf
https://www.iucn.org/sites/dev/files/content/documents/vietnam_final-report_2020-compressed_.pdf
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Due to a lack of other responses to the survey we sent out to all manufacturers, the 
main other data source used to calculate the quantity of beverage packaging placed on 
the market (POM) was the ‘VietnamCredit Manufacture of Beverages Report’. This 
report contained litres placed on the market for the following beverage sectors: 

• Beer 

• Non-beer (Wine; Spirits; Cider, perry and rice wine) 

• Soft drinks 

• Non-carbonated soft drinks 

The non-beer category was then split into two categories (Wine and Spirits; Cider, perry 
and rice wine) by using the litres / capita / year given for “Cider, perry and rice wine” by 
Statista.34 

In addition to the above beverage sectors: 

• A litreage POM for bottled water was taken from Statista 

• A litreage POM for dairy consumption was taken from the “Vietnam Dairy EVBN 
Report”35 and factored down using data from Statista36 to find a “ready-to-drink” 
milk POM figure  

3.1.2 Litres Placed on the Market 

Table 3-1 shows the number of litres of each beverage placed on the market in Vietnam 
per year, according to the data sources listed in Section 3.1.1. 

Table 3-1: Litres POM per Year of Each Beverage Sector 

Beverage sector Million litres POM / year 

Beer 4,051 

Wine and spirits 502 

Cider, perry and rice wine 154 

Carbonated soft 1,500 

Non-carbonated soft 3,300 

 

 

34 https://www.statista.com/outlook/cmo/alcoholic-drinks/cider-perry-rice-wine/vietnam  
35 EVBN (2016), Vietnam Dairy Report 2016, 
https://www.flandersinvestmentandtrade.com/export/sites/trade/files/attachments/EVBN-DAIRY-
REPORT-2016.pdf  
36 https://www.statista.com/statistics/1221336/vietnam-volume-share-of-plain-liquid-milk-consumption/ , 
https://www.statista.com/statistics/1221340/vietnam-volume-share-of-less-sweetened-liquid-milk-
consumption/  

https://www.statista.com/outlook/cmo/alcoholic-drinks/cider-perry-rice-wine/vietnam
https://www.flandersinvestmentandtrade.com/export/sites/trade/files/attachments/EVBN-DAIRY-REPORT-2016.pdf
https://www.flandersinvestmentandtrade.com/export/sites/trade/files/attachments/EVBN-DAIRY-REPORT-2016.pdf
https://www.statista.com/statistics/1221336/vietnam-volume-share-of-plain-liquid-milk-consumption/
https://www.statista.com/statistics/1221340/vietnam-volume-share-of-less-sweetened-liquid-milk-consumption/
https://www.statista.com/statistics/1221340/vietnam-volume-share-of-less-sweetened-liquid-milk-consumption/
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Bottled water 1,257 

Milk 878 

TOTAL 11,642 

3.1.3 Estimation of Units and Tonnages Placed on the Market 

Container units and tonnages POM for each beverage sector were then estimated based 
on the litreage POM in Table 3-1. 

For each beverage sector of the Vietnamese market, the total litreage was split by 
packaging type and packaging material (from here on referred to as packaging category). 
There was no available data specific to Vietnam relating to the market share in litreage 
of different packaging categories. Therefore, the datapoints described in 3.1.1 were used 
to establish appropriate assumptions for the Vietnamese market, alongside knowledge 
of typical container distributions (such as the assumption that the majority of wines and 
spirits are sold in glass bottles). These assumptions are detailed in section 3.1.3.1. 

Average container sizes (in ml), assumed to be similar to the European market, were 
used to translate the total litres POM for each packaging category into a number of units 
sold in each packaging category. 

Unit weights, for each packaging category, derived from multiple sources based on 
Eunomia’s work for the European Commission, were then used to convert the number of 
units of each packaging category into weights (tonnes).  

Once tonnages, volumes, and number of container units for each beverage sector in 
Vietnam had been calculated, these were used to calculate tonnages, volumes, and 
number of container units of each packaging material and type (e.g., glass bottle). 

3.1.3.1 Developing Market Share Estimations 

Initially based on European market shares, the figures produced by our modelling were 
then adjusted in light of market data on aluminium cans POM and glass bottle tonnage 
POM: 

• Market data provided by Ball Packaging suggested 11,153 million aluminium cans 
were placed on the market in 2020, and this compared to a much lower figure of 
3,649 million units based on European market shares. 

• Market data published by Glass Worldwide37 suggested the 3 leading glass 
producers in Vietnam produced 266,950 tonnes of glass bottles, and this 
compared to the much higher figure of 1,457,954 tonnes suggested by European 
market shares. 

 

 

37 Singh (2017), Vietnamese glass industry growth trends, 
https://www.glassworldwide.co.uk/sites/default/files/afgm-articles/GW72-36383940.pdf  

https://www.glassworldwide.co.uk/sites/default/files/afgm-articles/GW72-36383940.pdf
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• In light of this market data, the model was adjusted to fit these two market 
figures more closely. The market share (in litreage) of aluminium cans was 
increased whilst the glass bottle market share was reduced, for each sector. 

Since there was no available source for Vietnam, there is a margin of error associated 
with these assumptions, but they are considered best fit estimates for the resulting 
calculated unit and tonnage figures. 

3.2 Results 

The following tables – Table 3-2, Table 3-3 and Table 3-4 – show the results of the 
modelling, giving tonnages, volumes and number of units placed on the market for each 
container type. 

Table 3-2: Tonnage POM by container type  

Container Type 
Average container 

weight (g) 
Total container weight 

(tonnes) 
% 

PET bottle 29 133,489 18% 

HDPE bottle 29 2,958 0.41% 

PP bottle 29 228 0.03% 

Glass bottle 251 448,358 62% 

Aluminium can 13 122,672 17% 

Multi-layered 
beverage carton 

22 20,998 3% 

TOTAL   728,702 100% 
Data Source: Average container weights derived from multiple sources based on Eunomia’s work for the 
European Commission. Total container weights calculated using the average container weights and the 

litres POM (derived from multiple data sources outlined in 3.1.1) 

Table 3-3: Volume POM by container type 

Container Type 
Total container volume 

(million litres) 
% 

PET bottle 5,071 47% 

HDPE bottle 112 1.0% 

PP bottle 9 0.1% 

Glass bottle 925 9% 

Aluminium can 3,700 34% 

Multi-layered 
beverage carton 

1,043 10% 

TOTAL 10,860 100% 
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Table 3-4: Number of units POM by container type 

Container Type 
Number of containers 

(million units) 
% 

PET bottle 4,626 28% 

HDPE bottle 103 0.6% 

PP bottle 8 0.05% 

Glass bottle 1,787 11% 

Aluminium can 9,251 55% 

Multi-layered beverage carton 934 6% 

TOTAL 16,708 100% 

3.2.1 Gap assessment 

A gap assessment is a useful exercise to conduct as it shows the difference between the 
figures that our model have estimated against the figures found from our market and 
literature review (from published reports, media articles, etc), particularly where data 
uncertainties are high, such as in a country like Vietnam. 

The following section presents a gap assessment between the estimates derived from 
the modelling and the market figures found or provided, and potential reasons are given 
for any current gaps. 

PET bottles 

Model estimate (tonnes) Market figure (tonnes) Gap 

133,489 114,500 – 231,000  

The model estimate falls within the range of the two market figure sources found, and 
therefore appears to be consistent. 

Glass bottles 

Model estimate (tonnes) Market figure (tonnes) Gap 

448,358 266,950 +181,408 tonnes 

The market figure refers to production of glass bottles from the 3 leading glass 
producers in Vietnam. However, it excludes the smaller producers, and it excludes the 
imports of glass bottles, which should both be included in a placed-on-the market (POM) 
figure. Once these are included in the market figure, the market figure is likely to rise to 
closer to the model estimate and close the 181,408 tonne gap. 

Aluminium cans 
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Model estimate                  
(million container units) 

Market figure                     
(million container units) 

Gap 

9,251 11,153 -1,902 units 

The number of container units is derived from European market shares for each 
beverage product, and adjustments were made to more accurately reflect the aluminium 
can market figure provided by Ball. However, a circa 2 billion unit gap remains – this 
could be explained by other missing beverage sectors not currently accounted for, or an 
even higher percentage of aluminium can use for certain beverages not currently 
reflected in the model. 

Multi-layered beverage cartons 

Model estimate                
(million container units) 

Market figure                       
(million container units) 

Gap 

934 11,616 -10,682 units 

The market figure refers to TetraPak cartons sold across Vietnam in 2020 and includes all 
products contained within Tetrapak cartons, not just beverage products. No data was 
available from TetraPak on what markets they provide for, and how this 11,616 million 
unit figure is split into individual products, so the market figure is likely to be 
substantially higher than it would be for just beverage cartons. No data was available on 
the litreage of fruit juices sold in Vietnam, and these are likely to be sold in cartons. If a 
fruit juice litreage was included, this would increase the model estimate for the number 
of cartons POM, reducing the gap on the market figure. However, an unexplained large 
gap remains between the model estimate and the Tetrapak market figure.  
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4.0 Establishing Actual Recycling Rates 

4.1 Results 

4.1.1 Collected-for-recycling rates 

The purpose of this analysis is to establish a baseline from which policy makers, service 
providers, operators, and investors can make informed strategic decisions on what 
measures are needed in the short, medium, and long term to support a circular 
economy, replace primary with secondary materials, and reduce greenhouse gas (GHG) 
emissions. 

The project sought to gather primary data to establish quantities of material recycled, by 
surveying recyclers in the country. However, only one response was obtained – from a 
glass bottle recycler, which helped inform the glass bottle collected-for-recycling rate. 
No further responses were received, therefore the collected-for-recycling rates for the 
other beverage packaging material types (PET, HDPE and PP bottles, aluminium cans and 
multi-layered beverage cartons) was based on previous studies (secondary research), 
and applying these to the POM data to estimate quantities collected and recycled. 

The sources used for determining the recycling rate of the various materials are shown in 
Table 4-1. The PET recycling rates cannot be directly compared as they are referencing 
different applications – the IUCN-EA-QUANTIS38 report gives the collected-for-recycling 
rate of PET for all products while the World Bank rate is for PET packaging (which 
includes bottles, sheets and films) and the GA Circular rate is for PET bottles only. All 
other sources found referenced one of these three reports for the collected-for-recycling 
rate of PET, including the Plasteax Country Report39 and the Evergreen Labs Market 
Analysis.40 The World Bank rate of 50% was considered the most reliable and up-to-date 
estimate for the collected-for-recycling rate of PET beverage packaging. 

 

 

 

 

38 IUCN-EA-QUANTIS (2020) National Guidance for plastic pollution hotspotting and shaping action, 
Country report Viet Nam 
39 PLASTEAX (2021) PLASTEAX Country Report - Vietnam 
40 Evergreen Labs Advisory Company Limited, Asia Society, and for Social Improvement and Sustainable 
Transformation (ASSIST) (2020) Market analysis for rPET factory: feedstock, competitors, buyers 
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Table 4-1: Collected-for-Recycling Rates from Literature Review 

Material 
World 
Bank41 

GA 
Circular42 

IUCN-EA-
QUANTIS43 

UNEP44 beWater45 
The 

Guardian46 

PET 
50% 

(±15%)* 
27% 

(±15%)** 
13%    

HDPE 
35% 

(±15%) 
 16%    

PP 
35% 

(±15%) 
 4%    

Aluminium 
can 

   90% 90%  

Multi-
layered 
beverage 
carton 

     5% 

*PET packaging 
**PET bottles 

Glass bottles: No literature was found on the collected-for-recycling rate of glass bottles 
in Vietnam. However, during one interview with a stakeholder, it was discovered that 
there were currently two companies in Vietnam conducting some level of glass recycling 

 

 

41 The World Bank (2021) Market Study for Vietnam: Plastics Circularity Opportunities and Barriers 
42 GA Circular (2019) Full Circle: Accelerating the Circular Economy for Post-Consumer PET Bottles in 
Southeast Asia, http://www.gacircular.com/full-circle/  
43 IUCN-EA-QUANTIS (2020) National Guidance for plastic pollution hotspotting and shaping action, 
Country report Viet Nam 
44 UNEP (2017) WASTE MANAGEMENT IN ASEAN COUNTRIES https://environment.asean.org/wp-
content/uploads/2020/03/Summary-Report-Waste-Management-in-ASEAN-Countries-UNEP.pdf  
45 beWater (2021), The Plastic Problem, https://bewatertoo.com/pages/bewater-better  
46 Redfern (2018), The blight of Tetra Paks covering Vietnam's beaches and towns, 
https://www.theguardian.com/environment/2018/dec/09/billions-discarded-tetra-pak-cover-vietnams-
beaches-towns 

http://www.gacircular.com/full-circle/
https://environment.asean.org/wp-content/uploads/2020/03/Summary-Report-Waste-Management-in-ASEAN-Countries-UNEP.pdf
https://environment.asean.org/wp-content/uploads/2020/03/Summary-Report-Waste-Management-in-ASEAN-Countries-UNEP.pdf
https://bewatertoo.com/pages/bewater-better
https://www.theguardian.com/environment/2018/dec/09/billions-discarded-tetra-pak-cover-vietnams-beaches-towns
https://www.theguardian.com/environment/2018/dec/09/billions-discarded-tetra-pak-cover-vietnams-beaches-towns
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- O-I BJC47, who have one recycling operation, and San Miguel Brewery48, who have two, 
one in Hanoi and one in HMC. 

When surveying recyclers, one response was received from OI-BJC, who responded 
stating they recycle 22,000 tonnes / year of glass cullet. Working on the assumption that 
the other two recycling operations, run by San Miguel Brewery, operate at similar scale, 
this would amount to 66,000 tonnes / year of glass bottles collected-for-recycling, giving 
a collected-for-recycling rate of 14.7%, as a mid-estimate. As a low estimate, it is 
assumed the two plants run by San Miguel Brewery each operate at half the scale of the 
OI-BJC plant, amounting to a total of 44,000 tonnes / year of glass bottles collected-for-
recycling in the country, and a rate of 9.8%. As a high estimate, it is assumed that each of 
the two plants run by San Miguel Brewery are 50% larger than the OI-BJC plant, 
amounting to a total of 88,000 tonnes / year of glass bottles collected-for-recycling and a 
rate of 19.6%. If one percentage was to be used as the baseline collected-for-recycling 
rate for glass bottles, this would be 14.7%, the mid estimate. 

Based on the research conducted, Table 4-2 below shows the best available estimates 
for the national average collected-for-recycling rates of the different container types: 

 

Table 4-2: Collected-for-Recycling Rates for Each Container Type 

Container type 

Collected-for-recycling rate 

Source 
Low 

estimate 
Mid 

estimate 
High 

estimate 

PET bottle 35% 50% 65% 

The World Bank (2021) 49 HDPE bottle 25% 35% 45% 

PP bottle 25% 35% 45% 

Aluminium can 60% 80% 90% 
UNEP (2017) 50, Ministry of Natural 

Resources and Environment 
(2021)51, Eunomia 

 

 

47 https://www.o-ibjc.com.vn/about-us  
48 https://www.sanmiguelbrewery.com/  
49 The World Bank (2021) Market Study for Vietnam: Plastics Circularity Opportunities and Barriers 
50 UNEP (2017) WASTE MANAGEMENT IN ASEAN COUNTRIES https://environment.asean.org/wp-
content/uploads/2020/03/Summary-Report-Waste-Management-in-ASEAN-Countries-UNEP.pdf  
51 Vietnam Ministry of Natural Resources and Environment (2021) The rollback of manufacturer liability 
will affect the achievement of the national recycling target https://tainguyenvamoitruong.vn/trach-nhiem-
cua-nha-san-xuat-bi-lui-lai-se-anh-huong-den-viec-thuc-hien-muc-tieu-tai-che-quoc-gia-cid1898.html 

https://www.o-ibjc.com.vn/about-us
https://www.sanmiguelbrewery.com/
https://environment.asean.org/wp-content/uploads/2020/03/Summary-Report-Waste-Management-in-ASEAN-Countries-UNEP.pdf
https://environment.asean.org/wp-content/uploads/2020/03/Summary-Report-Waste-Management-in-ASEAN-Countries-UNEP.pdf
https://tainguyenvamoitruong.vn/trach-nhiem-cua-nha-san-xuat-bi-lui-lai-se-anh-huong-den-viec-thuc-hien-muc-tieu-tai-che-quoc-gia-cid1898.html
https://tainguyenvamoitruong.vn/trach-nhiem-cua-nha-san-xuat-bi-lui-lai-se-anh-huong-den-viec-thuc-hien-muc-tieu-tai-che-quoc-gia-cid1898.html
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Multi-layered 
beverage carton 

1% 5% 20% The Guardian (2018) 52 

Glass Bottle 10% 15% 20% 
OI-BJC primary data, Eunomia 

extrapolation 

Low, mid and high estimates are given to reflect the range of collected-for-recycling 
rates that have been reported for those container types, given the high data 
uncertainties around recycling rates in Vietnam. 

PET bottle: Though the GA Circular 2019 study (referenced above) reports a specific 
collected-for-recycling rate for PET bottles of 27%, this appears to be too low given that 
PET is a high-value material readily collected by the informal sector. The World Bank 
report, on the other hand, reports a higher mid (central) estimate of 50% for PET 
packaging, with a +/- 15% sensitivity. The World Bank 2021 study was also developed 
with assistance from GA Circular, is the most up-to-date study (published in September 
2021) and has more detailed country data compared to the earlier 2019 regional study. 
Therefore this figure has been deemed to be the most reliable and up-to-date. If one 
percentage was to be used as the baseline collected-for-recycling rate for PET bottles, 
this would be 50%.  

HDPE and PP bottles: If one percentage was to be used as the baseline collected-for-
recycling rate for HDPE and PP bottles, this would be 35%, using the World Bank (2021) 
study as the most reliable and up-to-date source. 

Aluminium cans: The UNEP report53 stated recycling rates for metal in Vietnam were 
above 90%. Meanwhile, the Ministry of Natural Resources and Environment report that 
the recycling rate of aluminium cans is “more than 80%”.54 From research and 
stakeholder engagement, it is also known that aluminium cans have a greater economic 
value than PET bottles, and therefore their collected-for-recycling rates are higher too. 
Therefore, a low estimate of 60% is given, to reflect a higher collected-for-recycling rate 
than PET bottles, and a high estimate of 90% is given, with a mid-estimate of 80%. 

Multi-layered beverage cartons: The low, mid and high estimate of multi-layered 
beverage cartons was discussed in the article referenced. While Tetrapak were reported 
to have stated a recycling rate of 20%, the carton recycling plant reported a recycling 
rate of 5.5% at its peak, which at the time of writing was stated to have fallen further to 

 

 

52 Redfern (2018), The blight of Tetra Paks covering Vietnam's beaches and towns, 
https://www.theguardian.com/environment/2018/dec/09/billions-discarded-tetra-pak-cover-vietnams-
beaches-towns   
53 UNEP (2017) WASTE MANAGEMENT IN ASEAN COUNTRIES https://environment.asean.org/wp-
content/uploads/2020/03/Summary-Report-Waste-Management-in-ASEAN-Countries-UNEP.pdf  
54 Vietnam Ministry of Natural Resources and Environment (2021) The rollback of manufacturer liability 
will affect the achievement of the national recycling target https://tainguyenvamoitruong.vn/trach-nhiem-
cua-nha-san-xuat-bi-lui-lai-se-anh-huong-den-viec-thuc-hien-muc-tieu-tai-che-quoc-gia-cid1898.html  

https://www.theguardian.com/environment/2018/dec/09/billions-discarded-tetra-pak-cover-vietnams-beaches-towns
https://www.theguardian.com/environment/2018/dec/09/billions-discarded-tetra-pak-cover-vietnams-beaches-towns
https://environment.asean.org/wp-content/uploads/2020/03/Summary-Report-Waste-Management-in-ASEAN-Countries-UNEP.pdf
https://environment.asean.org/wp-content/uploads/2020/03/Summary-Report-Waste-Management-in-ASEAN-Countries-UNEP.pdf
https://tainguyenvamoitruong.vn/trach-nhiem-cua-nha-san-xuat-bi-lui-lai-se-anh-huong-den-viec-thuc-hien-muc-tieu-tai-che-quoc-gia-cid1898.html
https://tainguyenvamoitruong.vn/trach-nhiem-cua-nha-san-xuat-bi-lui-lai-se-anh-huong-den-viec-thuc-hien-muc-tieu-tai-che-quoc-gia-cid1898.html
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1%. Tetrapak were contacted directly to validate our results but we did not receive a 
reply.  If one percentage was to be used as the baseline collected-for-recycling rate for 
beverage cartons, this would be 5%. 

Table 4-3 summarises the collected-for-recycling rates for each container type: 

Table 4-3: Collected-for-recycling rates for each container type 

Container type 
Collected-for-
recycling rate 

PET bottle 50% 

HDPE bottle 35% 

PP bottle 35% 

Aluminium can 80% 

Multi-layered beverage carton 5% 

Glass bottle 15% 

For PET bottles, collected-for-recycling rates were found to be higher in the major cities 
of Ho Chi Minh City and Hanoi, where collected-for-recycling rates were estimated to be 
62% and 39% respectively, according to GA Circular.55 All other provinces in Vietnam 
were estimated to have a collected-for-recycling rate of between 11% and 42%, in line 
with the national average. 

4.1.2 Real recycling rates 

The benefits of recycling, of course, come from the material once it leaves the 
reprocessor as a secondary material that can replace the use of primary material in a 
new product. The ‘real recycling’ rate, defined as the proportion of material arising as 
waste in a given year that leaves the reprocessor and is incorporated into a new product, 
considers losses of material at sorting and reprocessing stages. 

No information on loss rates of material in reprocessing specific to Vietnam was 
provided in response to requests to contribute to this study. From international 
experience including advising the EU Commission on default loss rates for packaging 
material, typical loss rates in reprocessing operations are outlined in Table 4-4. Losses 
are lowest for glass and aluminium, and highest for beverage cartons, where the plastic 

 

 

55 GA Circular (2019) Full Circle: Accelerating the Circular Economy for Post-Consumer PET Bottles in 
Southeast Asia, http://www.gacircular.com/full-circle/  

http://www.gacircular.com/full-circle/
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and aluminium layers, which make up approximately 28% of the mass of the carton, are 
not usually recycled. 

Table 4-4: Adjustments from Collected-for-Recycling to Real Recycling 

 
Reprocessing 

Operations 
Secondary Raw 

Material Output 
Losses 

PET and other 
plastics 

Washing, flaking, 
and colour sorting  

Sorted, clean, dry flake 10% 

Glass 
Sorting, removing 

contaminants  

Sorted glass cullet 
suitable for re-melt (or 

other recycling 
application) 

0-5% 
(depending on the 

treatment and 
processing of fines) 

Aluminium 
Cans 

Removal of non-
aluminium material, 

removal of non-
aluminium coatings 

Input into re-melting 4% 

Beverage 
Cartons 

Shredding, soaking, 
extraction of 

aluminium and 
plastic 

Fibres input to paper 
mill  

28% (reduced if the 
aluminium or 

plastic layers are 
recycled56,57) 

Losses are higher when compared to input weights including moisture, product residues and levels of 
non-target material incorrectly included in inputs to reprocessors. However, the collected-for-recycling 
rate and losses outlined in this table are applied to a clean, dry, placed-on-the-market tonnage 
estimate.  

 

Figure 4-1 shows the ‘real recycling’ rate of beverage containers, once the additional 
losses have been applied to the collected-for-recycling rates. 

 

 

56 ACE (2019) WHAT ARE BEVERAGE CARTONS?, accessed 4 December 2019, 
http://www.beveragecarton.eu/beverage-cartons/what-are-beverage-cartons 
57 Deutsche Umwelthilfe (2014) Das Märchen vom umweltfreundlichen Getränkekarton, November 2014 
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Figure 4-1: Recycling Rates of Beverage Containers 

 

 

Table 4-5 shows the resulting estimate of the total tonnage collected-for-recycling and 
recycled.  

Table 4-5: Tonnages recycled for each container type 

Container type 
Tonnes Collected-for-Recycling 

(Mid estimate) 
Tonnes Recycled (Mid estimate) 

PET bottle 66,745 60,070 

HDPE bottle 1,035 932 

PP bottle 80 72 

Glass bottle 66,000 62,700 

Aluminium can 98,138 94,212 

Multi-layered 
beverage carton 

1,050 756 

     

4.2 Recycling performance 

4.2.1 Measuring recycling rates and achieving a high performance 

Measuring and monitoring the recycling rates of different materials and applications is 
important for the following reasons: 



  35 

• Recycling rates can serve as measures to compare environmental performance 
across material types. 

• Recycling rates help set a baseline from which future policy and programs can be 
evaluated. 

Achieving a high recycling performance is important for the following two key reasons: 

• The Circular Economy: The goal of the circular economy is to keep products and 
materials in productive use for as long as possible (in as many consecutive cycles 
as possible), such that there is no waste, and so the use of virgin natural 
resources is minimized. To achieve this goal, recycling systems must supply 
secondary material of sufficient quality to manufacture new products, displacing 
primary material in the process and improving material sustainability. 
Understanding the performance of the existing recycling system, and the losses 
for each material in the recycling steps, is an indicator of how effective these 
systems are at supporting a circular economy. They will also help inform 
decisions around policies, programs, and infrastructure.  

• Climate Change: Although the waste management sector is often referenced as 
being directly responsible for only 3% of global GHG emissions, reducing waste 
related emissions can have an enormous impact in terms of mitigating climate 
change. It has been estimated that regionally customized and holistic waste and 
resource management models can reduce global CO2 emissions by up to 5% – 
the equivalent of grounding all commercial flights globally and taking 65% of cars 
off the road. Across its lifecycle, the greatest GHG emissions from packaging stem 
from the use of virgin material in the production process and the emissions 
associated with material extraction. Under a circular economy, the more 
secondary recycled material that can be fed into the supply chain to replace 
virgin material, and the more times that material can circulate within the system, 
the greater the GHG benefits. The GHG saving opportunity depends on both the 
packaging design phase — in which materials created are easier to recycle and 
higher quality — and the collection, sorting, and recycling infrastructure. 

Extended Producer Responsibility (EPR) is a mechanism to align with the polluter pays 
principle, and use producer funding to achieve the targets that are set. EPR legislation 
places financial responsibility for end of life management on producers and to 
implement programs that will reduce environmental impact and maximize the amount 
of material that could flow through a circular economy to achieve the set recycling 
targets. Producers will invest in domestic recycling and composting infrastructure, cover 
the costs of waste management and clean-up, and promote awareness-raising measures 
for covered products. Transferring the cost of managing products and packaging at end-
of-life from municipalities and ratepayers to producers is only one component of EPR. At 
the heart of EPR is the intention for policy to provide incentives to consider 
environmental concerns in the design of products. Incorporating material-specific targets 
that will increase over time will help to guarantee that more recycled material is 
available to replace virgin material in new products, reducing GHG emissions and 
supporting a circular economy. Also instrumental for putting the circular economy into 
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practice is the eco-modulation of producer fees based on design for recyclability criteria, 
which can incentivize producers to make better design choices that consider how a 
product is managed at end-of-life. If properly designed, EPR can help drive strategic 
investment in the recycling sector and encourage better packaging design with 
recyclability in mind. 

4.2.2 Policy, Regulatory and Economic Drivers of high 
performance  

Following a number of studies delivered for various cities, states and countries, we have 
identified some policy, regulatory and economic drivers of high recycling performance. 
The key ones are detailed below: 

1) Deposit return systems (DRS) 

DRS systems are a form of EPR implementation which involve placing a surcharge on a 
product when purchased and a rebate when it is returned by the consumer. A DRS for 
beverage containers is necessary to achieve beverage packaging recycling rates greater 
than 70%. Policy that requires a DRS delivered under the principles of target based EPR, 
either as a standard policy or as part of wider EPR policy for all packaging products, will 
deliver the highest recycling rates. High separate collection targets of for example 90%, 
or a beverage container tax based on the recycling rate, are also key mechanisms. 

2) Not all materials are equal  

To provide a holistic assessment of the environmental impact, we must assess system 
performance not only using weight-based metrics, but also other indicators such as GHG 
emissions. Consider collection, sorting, and recycling systems that lead to high collection 
rates, low loss rates, and high recycling rates to reduce the GHG emissions associated 
with the extraction of virgin materials.  

3) Calculation of real recycling rates 

Collection is not synonymous with recycling. When calculating the recycling rate, it is 
important to consider what is included in the denominator, and what is included in the 
numerator. Ideally, recycling rate calculations should be based on the following formula: 

(Tons of Secondary Material Produced at Material Processor /  

Tons of Material Placed on the Market) x 100 

Rather than: 

(Tons of Material Collected-for-Recycling / 

Tons of Material Generated) x 100 

Requiring producers to report the quantities of material they place on the market (POM) 
and establishing a coordinated system for reporting on material sorted and processed, 
will provide more accurate data upon which to improve programs and direct investment.  

4) Clear targets and implementation strategy   

Mandatory recycling requirements and/or a ban on landfill disposal for selective 
materials can facilitate high recycling rates. However, it is important to consider the 
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extent to which they can be enforced, since enforcement activities can be resource 
intensive and costly for government departments.  

5) Source reduction 

To support positive environmental outcomes, packaging producers and brands should 
focus on reducing the quantity of material generated through changes to packaging 
design or implementation of alternative delivery models such as reusable or refillable 
containers, as well as putting systems in place that maximize the capture of high-quality 
material. Again, policies such as EPR, if well designed, can facilitate design for reuse. 

6) Data drives results 

To support effective decision making when it comes to recycling policy, there is a need to 
carry out regular detailed waste characterisation studies. These studies should be 
conducted over a sufficient period of time to account for seasonal variances as well as 
for different generators. In addition, the government needs to set up a system to enable 
municipalities and waste and recycling facilities to annually report on the amount of 
material collected, recycled, and disposed of in a consistent way. Recycling facilities 
should also report on where the material goes after it leaves their facilities, and the 
material loss rates at those subsequent facilities to enable the real recycling rate to be 
calculated. 

7) Voluntary or legislated targets, and responsibility  

Although well-intentioned, voluntary commitments alone will not be sufficient to 
increase real recycling rates and drive a circular economy. Government policies, such as 
EPR, that set material-specific targets and place the responsibility for meeting those 
targets on producers over a given period, are more likely to guarantee system 
improvements and achieve higher performance. 
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5.0 Establishing Recycling Costs  

5.1 Methodology  

The purpose of the cost model is to reach an estimate of the current costs of recycling 
(per kilogram) different beverage packaging materials collected. This was done by 
extrapolating reported costs specific to urban locations, to Vietnam as a whole. This per 
kilogram collected cost can then be used, in combination with the data on products 
placed on the market and recycling rates, to calculate the total cost of recycling for each 
material, which is defined as the sum of the costs incurred by different actors in the 
various stages from the initial generation of waste to its reprocessing. 

The main sources of data used to carry out this exercise were the following: 

• “Introduction to the informal collection and recycling sector in 6 cities of Vietnam 
and the possibility of integrating the informal sector into the EPR system for 
packaging”. This report had a breakdown of the revenues (provided as ranges) 
paid at different stages of the informal sector chain for different packaging 
materials across the different stages in Ho Chi Minh City and Hanoi 58; 

• UNDP Evergreen’s study titled "Mapping Informal Waste Sector in Da Nang". This 
report provided an urban-rural breakdown of the informal sector recycling 
processes, costs, and actors. 59 

There are several factors that impact the cost of recycling. The rurality of each location 
and distance from major population centres has a significant impact on informal sector 
worker earnings and the cost of collection for each region. Rural informal waste 
collectors tend to have slightly lower earnings than their urban counterparts. The cost of 
collection by consolidation centres tends to be higher due to more sparsely distributed 
waste collection centres. Additionally, haulage costs to reprocessing locations are higher 
when further from reprocessing centres.  

To model the differences in the cost of collection, data from the UNDP Evergreen study 
was used to develop a bottom-up model for urban and rural consolidation centre 
collections, modelling the differential in collection resources and costs required by a 
typical ‘urban’ and ‘rural’ consolidation centre. The model takes account of the 
difference in average numbers, size and distance between waste collection centres and 
consolidation centres, and the difference in average earnings. The modelled rural cost 
differential was then applied to the actual urban cost data available for Hanoi 
(determined to be the most representative urban cost, as Ho Chi-Min has a semi-

 

 

58Nguyễn Thái Huyền, Giới thiệu về khối thu gom và tái chế phi chính thức tại 6 thành phố của Việt Nam và 
khả năng lồng ghép khu vực phi chính thức vào hệ thống EPR đối với bao bì,Rethinking Plastics – Circular 
Economy Solutions to Marine Littler, 2021. 
59 UNDP and Evergreen Labs (2020), Mapping Informal Waste Sector in Da Nang, 
https://www.vn.undp.org/content/vietnam/en/home/library/MappingInformalWaste.html  

https://www.vn.undp.org/content/vietnam/en/home/library/MappingInformalWaste.html
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formalised collection system) to estimate a typical rural collection cost. Costs were then 
extrapolated for each of the 58 provinces based on their rural-urban population split. 

Furthermore, haulage cost variations were determined by the distance travelled from 
the consolidation centres to recyclers and reprocessors. The haulage costs were 
assumed to be fixed at $0.12 per tonne per kilometre60. Once we determined that the 
major recyclers and reprocessors are located on the outskirts of Ho Chi Minh City and 
Hanoi, GIS mapping was used to calculate the haulage distance from the population 
centres of each Vietnamese province to the closest recycling centre. This distance was 
then converted into a cost, by assuming an additional cost for every additional unit of 
distance in comparison to the Ho Chi Minh City and Hanoi data. 

The following costs were then calculated: 

• Gross recycling collection costs: covering costs of getting material from 
householders to the gates of reprocessors; 

• Net recycling collection costs: which takes into account the material revenues 
paid by reprocessors (this is equivalent to an estimate of the current net value 
received by householders). 

Whilst the gross collection costs are relatively stable, the net recycling collection costs 
vary with the fluctuation of market prices, which determine material revenues. The 
assumed material revenues are shown in the table below. 

Table 5-1: Ranges of Material Revenues by Packaging Type, per Kg61 

Container Type PET bottle Aluminium can 
Multi-layered 
beverage carton 

Revenue (per Kg) $0.49 $1.49 $0.25 

Revenue Range 
(per Kg) 

$0.33 - $0.66 $1.49 $0.18 - $0.33 

 

Finally, combining the cost of recycling per kilogram with the total tonnage recycled of 
each packaging type (calculated by using tonnage placed on the market and the recycling 
rates for each) provides an estimate of the total cost of recycling for each material across 

 

 

60 Yin Yin L am et al. (2019), Strengthening Vietnam’s Trucking Sector, 
https://documents1.worldbank.org/curated/en/165301554201962827/pdf/Strengthening-Vietnam-s-
Trucking-Sector-Towards-Lower-Logistics-Costs-and-Greenhouse-Gas-Emissions.pdf  
61 Nguyễn Thái Huyền, Giới thiệu về khối thu gom và tái chế phi chính thức tại 6 thành phố của Việt Nam 
và khả năng lồng ghép khu vực phi chính thức vào hệ thống EPR đối với bao bì,Rethinking Plastics – 
Circular Economy Solutions to Marine Littler, 2021. 

https://documents1.worldbank.org/curated/en/165301554201962827/pdf/Strengthening-Vietnam-s-Trucking-Sector-Towards-Lower-Logistics-Costs-and-Greenhouse-Gas-Emissions.pdf
https://documents1.worldbank.org/curated/en/165301554201962827/pdf/Strengthening-Vietnam-s-Trucking-Sector-Towards-Lower-Logistics-Costs-and-Greenhouse-Gas-Emissions.pdf
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the entire Vietnamese market. As the recycling figures were estimated through 
literature, a lower, average, and upper bound figure was used for each material, leading 
to a range of estimates for the total recycling cost of each material. 

5.2 Cost of Recycling  

5.2.1 Formal Sector  

As discussed earlier, the formal sector plays a minimal role in the recycling of beverage 
packaging in Vietnam. As a result, the formal sector was not accounted for in the 
modelling of recycling costs.  

5.2.2 Informal Sector  

Figure 5-1 presents the gross and net cost of recycling per kilogram of each material 
based on the bottom-up informal sector model. Glass has the lowest gross cost of 
recycling at $0.12 per kg, followed by multi-layered cartons at $0.24 and PET, HDPE and 
PP at $0.40, which were assumed to have the same recycling costs due to similar 
characteristics and collection processes. Aluminium cans were found to have the 
greatest gross cost of recycling at $0.75. Aluminium cans, however, have the largest 
negative net cost of recycling at -$0.074 per kg, due to the high value of the collected 
material. This net value is  passed on to households. The net recycling cost for PET, HDPE 
and PP beverage bottles is -$0.09 per kg. Even though just one recycling cost is 
presented for PET, it can be expected that opaque and coloured PET bottles will have a 
lower value than clear PET bottles, and therefore will incur a higher net recycling cost 
and have a lower collection rate. Glass has a positive net cost when collected through 
the informal sector: it is estimated that the costs of collecting glass from households by 
the informal sector is higher than the price paid for collected glass per kg.  Relatedly, it is 
understood that very little glass is collected by the informal sector. 
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Figure 5-1: Total Cost of Recycling per kg per Container Type 

 

Figure 5-2 shows the total gross and net cost of recycling for each beverage packaging 
type, given current central estimates of recycling rates of 45% for PET bottles, 32% for 
HDPE and PP bottles, 77% for aluminium cans, 4% for beverage cartons and 14% for glass 
bottles. Ranges are shown for each material which reflect the ranges in the determined 
recycling rates. As displayed, aluminium cans and PET bottles cost the most (in gross 
terms) to recycle, at $55-83 million and $19-35 million respectively, due to their 
relatively high collection rates. Aluminium cans have by far the greatest negative net 
cost of recycling in the range of $54-81 million, confirming the reality that there is 
significant value to be gained from recycling the material, which is also reflected in the 
high recycling rate observed. PET bottles also have a net negative cost of recycling in the 
range of $4.1-7.7 million.   

Glass bottles have a gross cost of recycling of between $3.3 million and $6.6 million. 
Since the large majority of recycled glass is likely to be collected from businesses that 
generate larger quantities of glass waste, rather than households, at a lower cost than 
informal sector household collections, the gross cost of recycling glass currently is 
estimated to be equivalent to the value received ($75 per tonne)62. The net cost is 
therefore estimated to be zero. 

 

 

62 Price provided by by OIBJC, a major glass recycler in Vietnam 
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Figure 5-2: Range Estimates for the Total Cost of Recycling for Various 
Beverage Packaging Types 
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6.0 EPR for Packaging 

In this section we discuss a potential future Extended Producer Responsibility (EPR) 
scheme for packaging in Vietnam. Section 6.1 provides an overview of key EPR design 
considerations, section 6.2 discusses how costs might change under an EPR scheme in 
Vietnam (compared to net recycling costs) and section 6.3 provides some discussion 
around potential fee structures and modulation. 

6.1 Key EPR Design Considerations 

From our experience with EPR schemes, there are several key design features and 
considerations where the choices made can impact on the effectiveness of the scheme. 
Once the choices are made, it is important that all stakeholders are clear as to their roles 
and responsibilities.  

Drawing on our experience of European EPR schemes, the following are the key EPR 
design considerations: 

• The scope of products or packaging subject to EPR 
o Which products are, and which products are not, to be covered by the 

EPR scheme 

• Which producers are to be obligated, including: 
o The definition of a producer 
o Any differing obligations for smaller producers 

• What costs are to be covered by the scheme, including: 
o Any minimum standards in terms of the collection service available 
o Performance targets in respect of recycling rates achieved 
o Whether costs of packaging/products in the residual stream are covered 
o Whether the costs of dealing with illegal dumping are covered 

• Nature of the Collective EPR Scheme(s) 
o Single scheme or 
o Multiple, competing schemes 

• Producer Reporting Obligations 
o The quantity, type, weight, material composition and eco-modulation 

criteria to be reported 

Each of these design features and considerations will have to be adapted to meet the 
conditions, needs and goals of a potential EPR system in Vietnam. 

6.1.1 Scope of packaging subject to EPR 

There’s an argument in terms of efficiency, fairness, and positive environmental impacts 
for the widest possible scope of packaging to be covered by EPR. This would help to 
avoid the logistical challenges of identifying which collected products are subject to EPR, 
and which are not. For example, if cardboard used for food packaging was included in 
the scope of the scheme, but cardboard used for small electrical items was not, then 
there would be a challenge in identifying the proportion that is subject to EPR and the 
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proportion that is not. In the current Vietnamese context, where informal sector 
recycling is dominant, this would not be a significant problem, given that mixed waste 
streams are not common, and bottles are already separated by informal sector 
collectors. However, once the recycling process is formalised, challenges may be faced 
ahead in differentiating between packaging subject to EPR and packaging that is not.  

It might be helpful to consider the definition of packaging applied in Article 3(1) of the 
European Union’s Packaging and Packaging Waste Directive:63 

‘packaging’ shall mean all products made of any materials of any nature to be 
used for the containment, protection, handling, delivery and presentation of 
goods, from raw materials to processed goods, from the producer to the user or 
the consumer. ‘Non-returnable’ items used for the same purposes shall also be 
considered to constitute packaging.  

‘Packaging’ consists only of:  

(a)  sales packaging or primary packaging, i. e. packaging conceived so as to 
constitute a sales unit to the final user or consumer at the point of purchase;  

(b)  grouped packaging or secondary packaging, i. e. packaging conceived so as to 
constitute at the point of purchase a grouping of a certain number of sales units 
whether the latter is sold as such to the final user or consumer or whether it 
serves only as a means to replenish the shelves at the point of sale; it can be 
removed from the product without affecting its characteristics;  

(c)  transport packaging or tertiary packaging, i. e. packaging conceived so as to 
facilitate handling and transport of a number of sales units or grouped packaging 
in order to prevent physical handling and transport damage. Transport packaging 
does not include road, rail, ship and air containers. 

The Directive provides criteria to help further define ‘packaging’ and includes illustrative 
examples of the application of the criteria in an Annex to the Directive.  

6.1.2 Obligated Producers 

The question of who the obligated producer should be is an important one, and it makes 
sense for this to be clearly defined to avoid confusion. The current discussion in the UK is 
informative in this regard, as the UK is proposing to move from a position where the 
obligation is currently shared across multiple businesses (raw material manufacturer, 
converter, packer/filler, seller (retailer)) within the supply chain, to a single point of 
obligation.64 This is to focus the obligation onto those who are best placed to take 

 

 

63 See https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:01994L0062-20150526&from=EN 
64 See Defra (2021) Extended Producer Responsibility: Consultation Document, available at 
https://consult.defra.gov.uk/extended-producer-responsibility/extended-producer-responsibility-for-
packaging/supporting_documents/23.03.21%20EPR%20Consultation.pdf 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:01994L0062-20150526&from=EN
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decisions on the packaging they use. A similar approach may be taken in the Vietnamese 
context. 

 

6.1.3 Scope of costs to be covered 

The European Union’s Waste Framework Directive can be used as a basis to consider the 
scope of the costs associated with an EPR scheme. Article 8a(4) of the European Union’s 
Waste Framework Directive states that extended producer responsibility schemes must 
fund certain operational costs, namely:65 

• The separate collection of waste; and 

• The subsequent transport and treatment of waste, including treatment necessary 
to meet the waste management targets. 

It also indicates that certain supporting services should be funded, namely: 

• Providing adequate information to waste holders regarding waste prevention 
measures, centres for re-use and preparing for re-use, take-back and collection 
systems, and the prevention of littering; and 

• Data gathering and reporting regarding how many products are placed on the 
market, and how much is collected and recycled. 

Further, it makes clear that the contributions made by producers should take into 
account revenues from: 

• Re-use; 

• Sales of secondary raw material; and 

• Unclaimed deposit fees. 
 

6.1.4 Nature of the Collective EPR Scheme(s) 

It is typical in EU Member States for there to either be one EPR scheme, or several 
competing schemes. Our experience strongly suggests that a single scheme, if well 
regulated, can deliver much greater efficiencies, especially when it comes to meeting 
increasing performance targets. A single scheme also means that it is much easier to 
have a clear understanding of the tonnage being placed on the market, as well as guiding 
strategic investment. 

As it is more cost-effective, in administrative terms, for EPR schemes to have large 
producers as members rather than smaller producers, unless required by law to treat all 
producers equally, competing schemes may not permit smaller producers to join, or may 
charge them much higher fees to do so. This risks creating a built in advantage for larger 

 

 

65 See https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02008L0098-20180705 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02008L0098-20180705
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producers relative to those producers that are smaller, but still above the threshold for 
obligation. 

Under a situation with multiple competing schemes, the above issues could be 
addressed, to an extent, through: 

• a framework for the standards of collection required across different parts of the 
country; 

• an obligation on EPR schemes to ensure they fund collection across the country; 

• an obligation on EPR schemes to apply the same per/kg fees to smaller producers 
as to larger producers; and 

• a co-ordinated approach to treatment infrastructure within a specific 
geographical area.    

 

6.1.5 Producer Reporting Obligations 

It is important that any reporting requirements are clearly described and understood, 
both in terms of producers reporting the nature and amount of packaging placed on the 
market, and in the reporting of the amount recycled. These are essential for an accurate 
understanding of the recycling rate. 

There are two factors that tend to mean that recycling rates can be overstated. The first 
is that the amount placed on the market can often be underestimated, as a result of the 
following: 

• If there is a size threshold (turnover or tonnage) below which producers do not 
need to participate the amount they cumulatively place on the market will not be 
reported; and 

• For those who are obligated, there is always an incentive to under-report the 
tonnage placed on the market as this will reduce their financial obligation in 
respect of EPR payments. 

The second is that the tonnage reported as recycled can often be overstated. This will be 
the case when the tonnage sent for recycling is reported, rather than the tonnage 
recycled. The European Commission has developed rules on the measurement point for 
recycling.66 

 

 

 

 

66 See https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019D1004&rid=5 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019D1004&rid=5
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6.2 How might costs change under an EPR scheme in 
Vietnam? 

The net recycling costs estimated in chapter 5.0 can be used as the starting point to 
consider how fees might change under an EPR scheme in Vietnam. Under EPR, there are 
several additional factors which will need to be considered and factored in to calculate 
the total costs of the scheme. This chapter provides an overview of these considerations. 

Improving accuracy of data: Consistent and accurate data reporting is necessary for all 
aspects of EPR, regardless of scheme design. Ensuring a high standard and quality of data 
can, among other advantages, increase scheme transparency, enable accurate fee 
calculations, and support identification of instances of free-riding. Though section 3.0 
provided an estimate of the quantities and tonnes of different types of beverage 
packaging placed on the market (POM), these figures are just indicative, and questions 
remain over what tonnage of each container type is actually POM. True tonnages placed 
on the market will need to be more accurately calculated and reported. Similarly, section 
4.0 provided an estimate of the quantities and tonnes of different types of beverage 
packaging currently recycled in Vietnam. The accuracy of the reported recycling rates, 
however, will need to improve to more accurately ascertain how much an EPR will 
currently cost producers given current recycling rates.  

Data reporting requirements: The stricter the data reporting and verification 
requirements imposed on producers, the greater the administrative burden to both 
PROs and producers, and the higher the overall cost will be. Therefore, a key 
consideration for scheme costs will be what the legislation says on data and reporting 
requirements. 

Minimum collection standards: In the case of Vietnam’s draft Decree, Article 84 makes 
clear that contributions to the Vietnam Environmental Protection Fund shall be used to 
support “segregation, collection, transport, and recycling…”. However, the only mention 
in respect of those producers with recycling responsibility is under Article 81(7), which 
notes that “People’s Committee’s at all levels shall be responsible to facilitate and 
support producers, importers, recyclers, authorized recyclers specified in Clause 1 of this 
Article in their collection of product and packaging disposed by consumers in their 
provinces/cities”. There is therefore an apparent lack of clarity as to what producers 
might be expected to fund in terms of collection, and the extent to which People’s 
Committees will be responsible for setting the standards for the collection services in 
their province. It may be that one way to deal with this would be to have harmonised 
collection standards across different parts of Vietnam (major cities, smaller urban areas, 
rural areas) and to ensure that producers collectively provide adequate funding across 
the whole country. 

Performance targets in respect of collection and/or recycling: Another key 
consideration to calculate the overall cost of a future EPR scheme will be setting 
collection and recycling targets. The total net cost of recycling estimated in section 5.0 
represents current costs, and is not representative of the cost of achieving a target 
recycling rate beyond what is currently being achieved. 
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The higher the recycling target is set, the higher the marginal cost of reaching that 
recycling target will be. As the required performance in respect of collection and/or 
recycling increases in order to meet targets, investments in improved service provision 
need to be planned and implemented. Raising the performance will therefore increase 
the cost. 

In seeking to achieve a recycling target, it is most cost-effective to target formats and 
circumstances where the costs are lowest. At lower recycling rates, it might be supposed 
that average costs – which in the case where an EPR scheme already covers all costs, are 
represented by the flat fees paid by weight of material - are reasonably approximate to 
the costs of recycling each packaging format that is recycled (of course the extent to 
which this holds true depends upon the shape of the cost curve). However, as recycling 
targets are raised, it is necessary for additional packaging formats to be recycled and 
thus contribute to meeting the target. Unless the cost curve is relatively flat (and 
empirical evidence suggests that it isn’t), the actual cost of recycling the marginal 
formats might be significantly above the costs of recycling the lowest cost formats. At 
higher recycling rates, the divergence from average costs (represented by flat fees based 
on material alone) can reasonably be expected to be greater than at low recycling rates. 

This is illustrated in a basic manner in Figure 6-1, which shows a stylised graphic 
representing the marginal cost of recycling packaging of a given material. Each horizontal 
section of the stepped line is representative of one or more packaging formats for which 
the cost of recycling is roughly equivalent. 

Figure 6-1: Cost Curve for Recycling Different Packaging Formats 
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Main cost components 

The EPR fees to be charged to producers will depend on the decisions made on the key 
design considerations covered in section 0, as well as those outlined in this section 
above. As an overarching principle, however, EPR fees should be set so that they cover 
the following cost categories: 

• Net cost of collection and recycling to achieve target collection and recycling 
rates; 

• Operational and administrative costs of running the scheme, including 
enforcement and monitoring costs; and 

• Expenditure on awareness and communication campaigns to the public. 

6.3 Fee structure and modulation 

When setting EPR fees, there are two key features that need to be considered. 

The first involves setting fees for different materials to reflect the differences in their net 
recycling cost. This is referred to as setting a granular fee structure. Figure 6-1 sets out 
this stepped approach. 

The second involves including additional, explicit modulation of fees to encourage the 
use of more environmentally friendly materials (and discourage the use of those which 
are less environmentally friendly). 

The following sections set out these in more detail.  

6.3.1 Granularity of fee structure 

In the context of an EPR scheme, a granular fee structure is used to reflect the fact that 
some materials are more difficult and more costly to recycle than others. Working 
towards the appropriate level of ‘granularity’ in an EPR fee structure is therefore an 
important component of more accurately reflecting the net costs of end-of-life 
management of the product or packaging format. 

The granularity of an EPR scheme’s fee structure often gives a good indication of the 
granularity of the POM data available to the PRO. At their most basic, EPR schemes may 
charge different fees for each material type (e.g., plastic, glass, cardboard). A PRO in this 
position would therefore likely have data outlining the split of the placed on the market 
(POM) tonnage for each of these categories. Some schemes then develop this further, 
increasing the granularity of the fee structure so that costs are attributed to specific 
materials (e.g., PET, HDPE, PET). As a result, the granularity of the POM data they have 
available to them will also increase. Figure 6-2 

 illustrates an example of these two levels of cost distribution. Note that the values used 
are not intended to suggest any actual costs. 
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Source: Eunomia 

Beyond the basic fee structure outlined above, further granularity can be designed. Fost 
Plus, a Belgian PRO established in 1994 to organise the collection and processing of 
household packaging waste on behalf of its members, is currently credited with having 
the most advanced granular fee structure in Europe. 

Fost Plus introduces additional fee structure granularity in a two-step (and two-year) 
process: 

1. In the first year, the more granular reporting category is introduced. 
2. In the second year, the per kg fee is modulated to redistribute costs that reflect 

actual costs of processing. 

This method allows producers to become familiar with the increased reporting 
requirements before the different fees come into effect. One example of this is the 
evolution of the EPR fees for PET bottles. Figure 6-3 illustrates the changes in categories 
and prices that occurred in the period between 2018 and 2021. 

Figure 6-2: Illustration of differing granularity of fee 
structure 
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Figure 6-3: Evolution of EPR fees for PET bottles and flasks (2018-21) 

 

Source: Eunomia 

Between 2019 and 2020, the fee for clear transparent, blue transparent and green 
transparent PET bottles (€0.2461/kg) was differentiated from the fee for other 
transparent and opaque PET bottles (€0.7112/kg). Then, between 2020 and 2021, the 
fees were further split out again – clear transparent PET bottles were charged a fee of 
€0.2004/kg, blue transparent PET bottles €0.3297/kg, other transparent €0.4706/kg and 
opaque, the costliest to recycle, a much higher €1.152/kg. 

Challenges associated with recycling different types of PET bottles, and incorporating 
these into the granular fee structure 

• Challenge of recycling coloured PET bottles (relative to clear PET bottles): When 
found in the clear PET bottle stream, coloured PET bottles (e.g., green, blue) 
reduce the purity of the clear PET stream, thereby lowering the value of the clear 
PET stream and acting as a disruptor in the overall recycling system. This should 
be reflected in the granularity of the fee structure. 

• Challenge of recycling coloured opaque PET bottles (relative to transparent PET 
bottles): When found in the transparent PET bottle stream, opaque PET bottles 
reduce the purity of the transparent PET stream, thereby lowering the value of 
the transparent PET stream and acting as a disruptor in the overall recycling 
system. This should be reflected in the granularity of the fee structure. 
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Fost Plus then supplements its granular fee structure with corrective modulation criteria 
for that which is not currently recycled. Explicit modulation can therefore penalise 
packaging formats such as full-sleeve PET bottles, as outlined below and further in 
section 6.3.2. 

• Challenge of recycling full-sleeve PET bottles (relative to standard label PET 
bottles): Beverage bottle sleeves and labels are made of a different material than 
the bottles themselves, have a much lower value and are largely not recycled. 
They therefore act as a disruptor and an impurity in the PET bottle stream. Full-
sleeve bottles have larger labels and therefore have a higher volume (or weight) 
of unrecyclable material, and they are also harder to remove, further acting as a 
disruptor in the overall recycling system. This should be reflected in the 
granularity of the fee structure. 

6.3.2 Modulation of fees 

As PROs are expected to meet recycling targets, focusing on promoting and improving 
recyclability in the market they service is logical. Modulation is the concept of penalising 
the use of materials or designs that are less environmentally friendly and rewarding the 
use of those which are more. Fee modulation therefore allows EPR material fees to be 
altered depending on pre-defined criteria. Modulating for recyclability is likely to be one 
of the most effective methods for incentivising a reduction in the use of disruptive 
packaging. 

There are several criteria that can be used for modulation. These include recyclability, 
recycling rate, reusability and recycled content. Of these criteria, recyclability is arguably 
the most directly appropriate to beverage packaging in Vietnam. Modulating by the 
criteria of recyclability will have the effect of incentivising a move away from disruptive 
elements in packaging (such as specific inks, adhesives, labels, colours etc.) that cause 
yield loss and ultimately increase costs to producers and make the targets more difficult 
to achieve. 

In terms of ‘operationalising’ the criteria, design for recyclability (DfR) guidelines 
produced by, or in close discussion with, recyclers provide an appropriate basis for 
modulation. These guidelines are not generic, but targeted at:67,68 

• Specific formats (e.g. bottles); 

• Made of a specific material (e.g. PET); and 

• In some cases based on whether they are clear, or of a specific colour.69 

 

 

67 Available at http://plasticsrecyclers.eu/downloads 
68 European PET Bottle Platform (2019) Design Guidelines, available at https://www.epbp.org/design-
guidelines 
69 The PRE design guidelines for PO pots, tubs and blister trays include colour within the guidelines. 
Colourless is in the green ‘yes’ category, light or translucent colours/prints covering no more than 30% of 

 

http://plasticsrecyclers.eu/downloads
https://www.epbp.org/design-guidelines
https://www.epbp.org/design-guidelines
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By way of example, Table 6-1 below presents the European PET Bottle Platform (EPBP)’s 
summary DfR guidelines for transparent clear/light blue PET bottles: 

Table 6-1: EPBP Summary Design Guidelines for Transparent Clear / Light 
Blue PET Bottles 

 

YES 

Full compatibility –
materials that passed the 
testing protocols with no 

negative impact 

OR 

materials that have not 
been tested (yet), but are 
known to be acceptable 

in PET recycling 

CONDITIONAL 

Limited compatibility –
materials that passed the 
testing protocols if certain 

conditions are met 

OR 

materials that have not 
been tested (yet), but pose 

a low risk of interfering 
with PET recycling 

NO 

Low compatibility –
materials that failed the 

testing protocols 

OR 

materials that have not 
been tested (yet), but 

pose a high risk of 
interfering with PET 

recycling 

Material PET  PLA; PVC; PS; PETG 

Size   
Smaller than 4cm (when 

compacted) or larger than 
5 litres 

Colours 
transparent clear; 

transparent light blue 
 

other transparent colours; 
opaque; fluorescence; 

metallic 

Barrier 

SiOx plasma-coating carbon plasma-coating; PA 
multilayer with <5 wt% PA  

 and no tie layers; PGA 
multilayer ; PTN alloy 

PA multilayer with >5 wt% 
PA  

 or tie layers; monolayer 
PA blend; EVOH 

Additives  
UV stabilisers; AA blockers;  

 optical brighteners; oxygen 
 scavengers 

bio-/oxo-
/photodegradable  

 additives; 
nanocomposites 

Closure 
Systems 

PE; PP;   
all with density <1 g/cm³ 

 

materials with density >1 
g/cm³  

(e.g. highly filled PE; 
metals); non-detaching or 

welded closures 

Liners, Seals 
and Valves 

PE; PE+EVA; PP; foamed 
PET; 

 all with density <1 g/cm³ 

silicone with density <0.95 
g/cm³ 

materials with density >1 
g/cm³  

(e.g. PVC, silicone, metals) 

 

 

the packaging surface are in the amber ‘conditional’ category, and opaque colours/prints, and carbon 
black are in the red ‘no’ category. See https://www.plasticsrecyclers.eu/sites/default/files/2018-
05/PP%20PE%20Pot%2C%20tub%2C%20blister%20%26%20trays%20guidelines%20v3%2030-11-2017.pdf 

https://www.plasticsrecyclers.eu/sites/default/files/2018-05/PP%20PE%20Pot%2C%20tub%2C%20blister%20%26%20trays%20guidelines%20v3%2030-11-2017.pdf
https://www.plasticsrecyclers.eu/sites/default/files/2018-05/PP%20PE%20Pot%2C%20tub%2C%20blister%20%26%20trays%20guidelines%20v3%2030-11-2017.pdf
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Labels 

   
PE; PP; OPP; EPS; foamed 

PET or foamed PETG; all 
with density <1 g/cm³ 

lightly metallised labels 
(density  

 <1 g/cm³); paper 

materials with density >1 
g/cm³  

(e.g. PVC; PS; PET; PETG; 
PLA);  

metallised materials;  
non-detaching or welded 

labels 

Sleeves 

sleeves with partial bottle  
 coverage in PE; PP; OPP; 

EPS;  
foamed PET or foamed 

PETG; LDPET; all with 
density <1 g/cm³ 

sleeves translucent for IR  
 detection in PE; PP; OPP; 

EPS;  
foamed PET or foamed 

PETG; LDPET; all with 
density <1 g/cm³ 

 
(INTERIM: Twin-perforated 
sleeves for household and 

personal care) 

materials with density >1 
g/cm³  

(e.g. PVC; PS; PET; PETG);  
metallised materials; 

heavily  
 inked sleeves; full body 

sleeves 

Tamper 
Evidence 
Wrap 

PE; PP; OPP; EPS; foamed 
PET or foamed PETG; all 

with density <1 g/cm³ 
 

materials with density >1 
g/cm³  

(e.g metal; PVC; PS; PET; 
PETG); metallised 

materials 

Adhesives 
water or alkali soluble in 

60-80°C 
hot-melts ; pressure-

sensitive labels 
 

Inks 
non-toxic;  

follow EUPIA Guidelines 
 

inks that bleed;  
 toxic or hazardous inks 

Direct 
Printing 

laser marked production or expiry date any other direct printing 

Other 
Components 

base cup, handles or 
other components which 

are separated  
 by grinding and float/sink 

- all with density <1 
g/cm³; unpigmented PET 

 

materials with density >1 
g/cm³ (e.g. metal, RFID 
tags); non-detaching or 

welded components; 
coloured PET; 

Source: European PET Bottle Platform 

6.3.2.1 International examples of fee modulation 

Fee modulation within EPR schemes has long been recognised as having the potential to 
incentivise improvements in respect of the design of products and packaging in order to 
deliver environmental benefits. However, uptake remains relatively low and limited to 
the EU. 

In six EU Member States there is a form of modulation comprising features such as 
penalty or bonus fees for specific design features, or numerous different fee levels 
within the material type, accounting for factors such as its ‘sortability’ and ‘recyclability’. 
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One example of a greater level of ‘granularity’ in the fee structure within a material type 
is found in Spain, as shown in Table 6-2.70 

Table 6-2: Plastic Packaging Fee Categories in Spain 

Category 2019 (€/kg) 2020 (€/kg) 

PET  0.377  0.4331 

HDPE (rigid body and UNE 
bag) 

0.377  0.377 

Flexible HDPE, LDPE, 
Compostable and other 
plastics  

0.472  0.739 

Source: EcoEmbes 

Italy, Sweden and the Netherlands have taken a broader approach. In Italy, plastic 
packaging has four different categories, as follows:  

• Level A sortable and recyclable packaging from the commerce and industry 
circuit: Fee of €150.00/t (€0.150/kg); 

• Level B1 sortable and recyclable packaging from the household circuit- Packaging 
with an effective and consolidated sorting and recycling chain: Fee of €208.00/t 
(€0.208/kg); 

• Level B2 sortable and recyclable packaging from the household circuit- Other 
sortable and recyclable packaging: Fee of €263.00/t (0.263/kg); and 

• Level C packaging not sortable/recyclable with current technologies: Fee of 
€369.00/t (€0.369/kg). 

In deciding which packaging formats should be in each category, account is taken of the 
characteristics of the different formats, and the extent to which they might cause 
disruption in the sorting and recycling process. For example, clear PET bottles, without 
certain disruptive features, are in Level B1, while opaque PET bottles are in Level C. 

In Sweden, for household and service packaging, as of April 2019, the fee is 
differentiated into two levels – a lower fee and a higher fee.71: 

• The lower fee is SEK 3.15/kg (€0.290/kg) for household packaging, and SEK 
2.85SEK/kg (€0.261/kg) for service packaging; 

 

 

70 Ecoembes (2019) Green Dot Fees, available at https://www.ecoembes.com/en/companies/member-
companies/green-dot-fees 
71 Förpacknings- och Tidningsinsamlingen AB (FTI) (2019) Packaging Materials and Reporting Categories, 
available at 
https://www.ftiab.se/download/18.3290e776169a201ce416ac/1557997776406/Packaging%20materials%
20and%20reporting%20categories%202019.pdf 

https://www.ecoembes.com/en/companies/member-companies/green-dot-fees
https://www.ecoembes.com/en/companies/member-companies/green-dot-fees
https://www.ftiab.se/download/18.3290e776169a201ce416ac/1557997776406/Packaging%20materials%20and%20reporting%20categories%202019.pdf
https://www.ftiab.se/download/18.3290e776169a201ce416ac/1557997776406/Packaging%20materials%20and%20reporting%20categories%202019.pdf
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• The higher fee is SEK 3.90/kg (€0.360/kg) for household packaging, and SEK 3.52 
/kg (€0.323/kg) for service packaging72; 

• The fee category within which packaging formats will be placed depends on ‘the 
material, its sorting and processing properties and ‘saleability’ after sorting and 
processing’. To be eligible for the lower fee the plastic must be: 

o PE (LDPE, LLDPE, HDPE, MDPE...) Example: Hard packaging; 
o PE (LDPE, LLDPE, HDPE, MDPE...) Example: Soft packaging, such as film or 

bags; 
o PP Example: Hard packaging, no film or bags (e.g. OPP or BOPP); 
o Colourless transparent PET (ex rPET, APET, CPET) example: Bottles and 

cans (blow moulded packaging; 

• In addition, the packaging cannot: 
o Be coloured black; 
o Consist of multi-layered material (laminates); 
o Have more than max 60% printed surface print (in- or outside); or  
o Have a sleeve made of another type of material than the packaging.  

In the Netherlands, the regular fee for plastics is €0.640/kg. However, as of 2019, there 
is a reduced fee, of €0.380/kg, for certain plastic packaging. 73 The reduced fee is 
available for some rigid plastic packaging items (not trays) made from PE, PP, or PET that 
adhere to specific requirements to ensure any ‘disruptors’ are avoided. 

Portugal has taken a more limited, but targeted, approach based on applying penalties. 
There is a single fee category for plastics, glass etc., but to discourage the use of 
packaging that disrupts the recycling process, a penalty equal to 10% of the fee will be 
applied to the following three types of packaging:74 

• PET bottles with metal caps; 

• Glass bottles with non-removable ceramic and steel stopper; and 

• PET bottles with PVC labels. 

Despite the differences in the way European nations modulate their EPR fees, efforts are 
currently under way to introduce a more harmonised approach to make modulation of 
fees more consistent across EU member states.  

 

 

72 Förpacknings- och Tidningsinsamlingen AB (FTI) (2019) Fees 2019, available at  
https://www.ftiab.se/2641.html 
73 Afvalfonds Verpakkingen (2019) Packaging Waste Management Contribution, available at 
https://afvalfondsverpakkingen.nl/en/packaging-waste-management-contribution 
74 Sociedade Ponto Verde (2019) Packaging that disrupts the recycling process, available at 
https://www.pontoverde.pt/aderentes_uk/Tabela%20de%20penaliza%C3%A7%C3%B5es%202019%20EN.
PDF 

https://afvalfondsverpakkingen.nl/en/packaging-waste-management-contribution
https://www.pontoverde.pt/aderentes_uk/Tabela%20de%20penaliza%C3%A7%C3%B5es%202019%20EN.PDF
https://www.pontoverde.pt/aderentes_uk/Tabela%20de%20penaliza%C3%A7%C3%B5es%202019%20EN.PDF
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7.0 Conclusion  

The performance of and cost of beverage container recycling in Vietnam varies 
substantially between the different beverage packaging materials. Whilst the gross costs 
of collecting material are similar per volume of material collected, they differ 
significantly per kilogram due to the comparative material weights and how effectively 
they can be compacted for transport. The net costs of collecting material vary still more 
significantly, since the different materials used have very different market values to 
recyclers. 

Aluminium Cans  

The high value of aluminium ensures that it is targeted by the informal sector for 
recycling, whether bought direct from households by informal sector collectors or picked 
by waste pickers from streets or mixed waste. The resulting collection rate is high, 
potentially approaching levels seen in countries with well performing deposit return 
schemes, and losses in reprocessing are likely to be low and unavoidable. It also has a 
high market share by volume of beverages sold, and this study estimates up to 98,138 
tonnes are collected-for-recycling in Vietnam each year at a total cost of $74 million. 
Aluminium cans have the lowest gross cost of recycling at roughly $0.010 per container. 

If moves towards formalising the recycling collection sector involve restricting access to 
informal sector workers to material in source-separated and mixed waste, relying 
instead on automated sorting technology, there is the risk of lowering recycling rates for 
aluminium cans.  

PET Bottles 

PET bottles have a lower value per container than aluminium cans but are still targeted 
for collection by informal sector collectors. Collection rates nationally sit in the region of 
50%, but effective formalised collection in Ho Chi Min appear to show much higher 
collection rates at least urban areas are possible with adaptions of the current collection 
approach. However, they are lower than can be achieved with effective, comprehensive 
formal waste management, or with a deposit return scheme. 

This study estimates up to 66,745 tonnes of PET bottles are recycled in Vietnam for a 
total recycling cost of $27 million. It is estimated that the recycling cost per PET, HDPE 
and PP bottles is $0.012 per container and would be similar for these materials due to 
similar characteristics and collection processes. 

Beverage Cartons 

Beverage cartons do not have sufficient market value to sustain high levels of informal 
sector recycling. However, prices currently paid by recycling facilities have supported an 
increase of the collection rate for this material, it is estimated to tend towards 20%. The 
gross recycling cost is estimated at roughly $0.005.  
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Glass Bottles 

Due to the low value of the material, glass bottles are not targeted by the informal 
sector. As a result, these were excluded from previous studies of the costs of recycling. 
From past experience, collection costs of glass, though low per tonne, tend to be higher 
per container due to the comparative lack of compaction and heavy weight in handling. 
This study has been able to estimate that, based on the capacity of one glass recycling 
plant operated by OI-BJC, up to 88,000 tonnes of glass bottles might be being recycled 
currently (at a recycling rate of 19.6%) for a total recycling cost of $6.6 million (high 
estimate). However, this is likely to be primarily from business sources, and the cost of 
collecting glass more widely is likely to be higher on a per kg basis. 

Improving Data Sources 

• There is a good level of recent research into the baseline average costs of 
informal sector collections. 

• Data on the market could still be improved, and as part of EPR producers could 
be required to report units placed on the market. Waste composition studies can 
provide evidence of rates of items disposed in and present in residual waste. 

• Little data was received from recyclers contacted for this study. In order to 
establish a reliable data source on material collected and recycled, the two main 
approaches would be: 

o Develop a regular statistical survey of informal sector waste collectors 
covering defined populations 

o Require recyclers, whether private sector or informal recyclers, to report 
the quantities material they purchase and recycle from domestic sources 
or export for recycling. The requirement will be easier to implement if 
aligned with a sufficient incentive (for instance for lower value materials 
where recording of tonnage is necessary to receive subsidy).  
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A.1.0 Appendix 1 

 

Table 7-1: Summary of Methodology and Sources used in Cost Model. 

Variable Assumption Source 

Waste produced 

1. Waste is produced 
and distributed 
according to 
population 
distribution across 
different geographies. 

1. General Statistics 
Office (2019), 
Completed Results of 
the Viet Nam 
Population and 
Housing Census 

Informal waste picker wage 

1. Informal sector 
worker selling price is 

differentiated by an 
urban and a rural 

price, based on wages 
in Da Nang. 

2.  This ratio, was 
applied to scale the 
informal sector wages 
from source 2, based 
on the rural-urban 
population split of 
each location. 

1. UNDP and Evergreen 
Labs (2020), Mapping 
Informal Waste Sector 
in Da Nang. 

2. Nguyễn Thái Huyền, 
Giới thiệu về khối thu 
gom và tái chế phi 
chính thức tại 6 thành 
phố của Việt Nam và 
khả năng lồng ghép 
khu vực phi chính 
thức vào hệ thống 
EPR đối với bao 
bì,Rethinking Plastics 
– Circular Economy 
Solutions to Marine 
Littler, 2021. 
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Collection costs 

1. A bottom-up 
collection model 
developed, to develop 
a cost ratio for urban 
and rural collection 
costs. (Collection cost 
assumed to be higher 
in rural areas due to a 
sparser distribution of 
waste). 

2. Source 2, assumed a 
combined sorting and 
collection cost, which 
was deconstructed 
into its components, 
using an estimate. 

3. The above findings 
were used to scale 
the collection and 
sorting cost in source 
2, based on the rural-
urban population split 
of each location. 

As above. 

Sorting costs 

1. Sorting costs were 
assumed to be a 
portion of the sorting 
and collection cost 
found in Hanoi, and 
were assumed to be 
the same across 
geographic locations. 

1. Nguyễn Thái Huyền, 
Giới thiệu về khối thu 
gom và tái chế phi 
chính thức tại 6 thành 
phố của Việt Nam và 
khả năng lồng ghép 
khu vực phi chính 
thức vào hệ thống 
EPR đối với bao 
bì,Rethinking Plastics 
– Circular Economy 
Solutions to Marine 
Littler, 2021. 
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Haulage Cost 

1. Assume base cost for 
Hanoi and HCMC. 

2. Add an additional 
incremental cost of  
$0.12 per tonne 
kilometre based on  
additional distance to 
Hanoi and HCMC from 
other locations. 

3. Distances were 
calculated using GIS 
modelling, based on 
distances between 
population centres. 

1. “Introduction to the 
informal collection 
and recycling sector in 
6 cities of Vietnam 
and the possibility of 
integrating the 
informal sector into 
the EPR system for 
packaging” Rethinking 
Plastics – Circular 
Economy Solutions to 
Marine Littler, 2021. 

2. Yin Yin L am et al. 
(2019), Strengthening 
Vietnam’s Trucking 
Sector. 

 

Table 7-2: Average container volume by container type 

Container Type 
Average container volume* 

(ml) 

PET bottle 1,096 

HDPE bottle 1,096 

PP bottle 1,096 

Glass bottle 518 

Aluminium can 400 

Multi-layered beverage carton 1,117 

TOTAL   
*The average container volumes are calculated by dividing the total container volume from Table 
3-3 by the total number of containers from Table 3-4 


