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Viet Nam has seen a spectacular growth in solar photovoltaic (PV) installations in recent 
years, reaching over 16.6 GW of installed capacity as of 2021. As the market is expected to 
continue to grow (although at a more moderate pace) to reach the country’s zero emission 
target by 2050, it is important to prepare for waste management requirements related to 
solar PV installations, in particular PV modules. Viet Nam has taken an important step to 
addressing this issue with the revised Law on Environmental Protection, which entered 
into force in January 2022, and which introduces Extended Producer Responsibility (ERP) 
for PV modules. This study presents international (in particular European) best practices 
in solar PV waste management, a review of the Vietnamese regulatory framework forecasts 
for PV modules waste streams in Viet Nam, as well as an analysis of and recommendations 
for the Vietnamese regulatory framework. The recommendations below shall be seen as 
basis for public stakeholder consultation and considerations for the Government of Viet 
Nam for further improvement of the regulatory framework.

Executive Summary

Recommendations for 
defining the Extended 
Producer Responsibility 
(EPR) system for PV 
modules
1. Set up a Five-Year Management Plan: 
As part of best practice for the sector, the 
PV industry should propose a five-year plan 
that details how waste will be managed. It 
shall include a strategic vision for the sector, 
including forecasting of waste streams, actions 
to prevent waste generation, a communications 
plan for stakeholders to raise awareness of the 
EPR programme, a financial plan that ensures 
collection and treatment of historical and new 
waste is entirely financed, and the requisite 
actions for collecting and treating PV waste. 

2. It is best to avoid collection targets for 
waste based on the quantities of PV modules 
put on the market in the previous year. As 
PV modules are an investment product with 
a far longer lifetime than standard consumer 

products, significant waste streams will only 
start to appear after at least two decades, 
leading companies to artificially generate 
waste to meet collection targets before this 
point. A better approach would be to introduce 
a collection target based upon the PV module 
waste generated over the course of a year. 

3. Set clear, realistic and appropriate 
treatment targets. We recommend a recovery 
target spread over two phases, 2025-2050 and 
beyond 2050. This is because development 
of treatment options in Viet Nam will lag 
the deployment of PV as sufficiently large, 
guaranteed waste streams will only start to 
appear towards the end-of-life of solar PV 
modules. However, once treatment plants have 
been developed, more ambitious treatment 
targets for 2050 onwards can be considered.  

4. Visible fees are a sum paid at the point of 
sale of PV modules that are used to finance the 
collection of both historical and new waste. On 
top of providing financing for waste collection, 
they can also encourage compliance with an 
EPR regime as they place the financial burden 
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of waste management on the polluter, whilst 
ensuring that producers and importers retain 
legal responsibility. Visible fees also help avoid 
abuse of the system by those looking to shift 
responsibility for waste management onto 
other companies. They should be used for a 
period of around seven years to ensure that 
funds for management of historical waste are 
substantial enough.

5. Waste management markets should be 
open and competitive as this can help reduce 
prices and improve service quality in the 
sector. Public authorities should look to avoid 
monopolies across collection and treatment 
of waste by reducing regulatory barriers 
to entry into markets. Similarly, Producer 
Responsibility Organisations (PRO) can look to 
invite companies to bid for downstream service 
provision such as logistics, or treatment.

6. One single solution for all PV modules: 
PV modules can be installed in a variety of 
different ways depending on their intended 
application (residential rooftops, commercial 
and industrial rooftops, ground mounted 
installations, etc.). Moreover, it is impossible 
to tell what sort of application a PV module 
will be used for when it enters the territory 
of Viet Nam. There should be a single solution 
for collection and treatment used for all PV 
modules, irrespective of the type of installation 
that they are part of. This would ensure that 
all PV modules on the Vietnamese market are 
included in the scope of the EPR regime.  

7. Research & Development (R&D): As part 
of any EPR programme, there should be a focus 
on reusing materials that have been treated. 
Appropriate R&D programmes that focus on 
product design and material substitution can 
help to safely improve the sustainability of 
the PV industry. The Government of Viet Nam 
should consider funding industry and academia 
led R&D programmes focusing on this.

8. To stop waste treatment costs from 
spiralling out of control, public authorities 
should encourage competition in the waste 
management sector. They should also be 
aware that introducing new EPR legislation 
can have a direct impact on the business 
models of those companies under its scope, 
creating potential competition issues. Public 
authorities should be aware of the issues that 
could arise and where this is likely to happen 
so that they can effectively mitigate them.

9. Key to the success of any EPR programme 
is an understanding amongst consumers 
of the programme’s goals and their role in 
achieving them. Communicating regularly 
with consumers about how EPR improves 
the sustainability of the PV industry can 
lead to increased environmental awareness. 
Effectively detailing the actions that they 
should be takento fulfil their role in the 
process shall go hand in hand with convenient 
solutions such as curbside pickups, and easily 
accessible recycling points for PV modules to 
boost consumer participation.

10. Using lifecycle analysis when evaluating 
EPR programmes has several benefits. These 
include tangible evidence that programmes 
create value for the PV and waste management 
industries, and improve their sustainability. 
Similarly, it can lead to identifying 
improvements in product design that can 
optimise their environmental footprint.

11. To ensure the long-term success of 
EPR regimes, effective monitoring systems 
shall be established to ensure compliance 
amongst all stakeholders. The Government 
of Viet Nam should look to cooperate with 
industry stakeholders to establish effective, 
adequately resourced monitoring systems. 
This could include creating an independent 
monitoring body to avoid accusations of 
favouritism and to provide transparency 
throughout the process.
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management infrastructure. A quality EPR 
programme will take stock of existing recycling 
programmes that function effectively. There 
may be elements that can be transposed into 
the new EPR programme as best practice. 
However, at a minimum, the new EPR regime 
should ensure not to disrupt the operation of 
existing efficient recycling programmes.

13. Ensure dialogue among stakeholders. 
Strong dialogue between all the stakeholders 
of an EPR programme is hugely important for 
ensuring continued buy-in, troubleshooting 
issues, and addressing grievances. The 
Government of Viet Nam should consider 
setting up a formal mechanism for dialogue 
between stakeholders that solves disputes, 
defines the programme’s goals and distributes 
rights and responsibilities clearly and fairly.

14. Implement measures to enhance 
environmental effectiveness. There should 
be an ongoing focus on strengthening the 
environmental effectiveness of an EPR 
programme. This will ensure its relevancy, 
resilience to change, and adaptability in 
the long-term. There are several ways to 
achieve this including setting targets that 
balance ambition and realism, and improving 
enforcement of the scheme. 

15. Transparent governance is crucial to 
assessing the performance of EPR programmes 
and creating accountability. This requires 
regular, detailed reporting on the financial and 
technical performance of EPR schemes. In the 
case of mandatory EPR programmes, this report 
should be mandatory with clear requirements, 
reporting schedules, and harmonised templates 
for doing so. This will allow for clear short-, 
medium-, and long-term evaluation. 

16. Currently, there is a dearth of global 
experience when it comes to reusing PV 
modules. There are also several possible 
interpretations of what “reuse” is and what it 
applies to. Clearly defining this will be key to 
ensuring safe reuse of PV modules (or parts 
thereof). Stakeholders should know upfront 
when and how a PV module can be “prepared 
for reuse” and under which conditions such a 
“prepared for reuse PV module” can be sold 
again as a second-hand PV module. These 
determinations should be based on whether or 
not this electricity generating device functions 
well and safely.
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Recommendations for 
improving EPR legislation 
in Viet Nam
This section focuses on the most recent 
proposal for EPR legislation in Viet Nam (LEP 
72/2020/QH14) and Decree 08/2022/ND-CP 
related to PV modules and the accompanying 
explanatory decree (Decree 08/2022/ND-CP) 
that relates directly to PV modules. It proposes 
some key considerations for the Vietnamese 
authorities.

1. PV modules are different to regular 
consumer goods in that they have a far longer 
lifetime and generate electricity, rather than 
consuming it. This makes them investment 
products and governing them the same way 
as standard electricity consuming goods 
is problematic. Instead, the Vietnamese 
authorities should include them, and all other 
renewable energy equipment under a specific 
category of waste with its own EPR legislation 
that takes into account the unique aspects of 
these technologies.

2. As there is no certainty around which 
application a PV module will be used for when 
it enters the territory of Viet Nam (residential 
rooftop, commercial or industrial rooftop, 
ground mounted systems, etc.) there should 
be standardised EPR requirements for all PV 
modules, irrespective of how they are used 
once they have been installed.

3. Currently, the definitions of producer and 
importer in the legislation do not fit with the 
roles of various actors within the PV value 
chain, where the importer has a large role. 
Finetuning these definitions to ensure that 
they capture the reality of the PV value chain, 
and effectively attribute responsibilities to 
waste collection and treatment will be vital to 
the success of the EPR scheme.

4. The 3% collection target, based on the 
amount (kilograms or tonnes) of PV modules 
installed the previous year, currently being 
proposed is difficult to comply with as there 
will be no significant waste streams for at least 
20 years when PV modules begin to reach 
their end-of-life. Similarly, introducing this 
target from the start of the EPR programme 
does not allow sufficient time for data to be 
gathered and conclusions to be drawn about 
appropriate targets to set. Instead, a collection 
target based upon the PV module waste 
generated over the course of a year could be 
considered initially.

5. Previously, the legislation included provisions 
for the creation of an EPR Office. This is a 
strong idea and can help ensure transparency 
and good governance of the scheme. However, 
for it to be effective it will need a strong legal 
basis and a clearly defined role.

6. Viet Nam currently has an installed capacity 
of over 16 GW of solar PV that was installed 
between 2019-2021. However, the EPR 
legislation is only due to apply to installations 
that occur after 2025. If historical waste 
from installations completed before 2025 is 
not addressed, this could lead to significant 
unfinanced waste streams in the future. A 
way to avoid this would be to include a visible 
compliance fee with every sale of a PV module 
in Viet Nam. This would help establish a fund 
for dealing with historical waste.

7. No distinction should be made between 
‘domestic waste’ versus ‘industrial waste’ 
for PV modules. Article 55 of the LEP refers 
only to “domestic solid waste generated 
from households” This creates a major 
interpretation issue, as PV modules have 
multiple different applications. EPR legislation 
needs to bring all PV panels under its scope, 
regardless of their application once installed. 
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either organised by a Producer Responsibility 
Organisation (PRO), with collective 
responsibility for the industry, or for an 
individual company to organise its own 
collection system. They should be equally 
valid and fully assessed through the help of an 
EPR Office.

9. To ensure proper collection and treatment 
of PV modules, producers and importers must 
provide information on the materials used in 
a PV module, although this does not have to 
be included in the packaging. However, clear 
information on the correct disposal procedures 
(i.e., not in a household waste bin) for a PV 
module shall be included on the packaging or 
instructions accompanying the product.

10. PV modules should not be classified 
as hazardous waste. European Union (EU) 
legislation does not consider PV module waste 
as hazardous. Classifying them as such could 
hamper the development of treatment lines in 
Viet Nam and limit potential new waste and 
revenue streams from importing PV waste 
from the wider region.

11. Currently in Viet Nam, there is no regulation 
that distinguishes between intact and broken 
PV module glass. The new EPR legislation 
should also not distinguish between intact or 
broken glass PV modules at the point when 
they become waste because assessment of 
glass fractures only occurs after modules have 
gone through the waste treatment process. It 
is advisable to avoid drawing this distinction 
in the regulation.

12. Similarly, items under the scope of EPR 
legislation are normally considered products 
and distinctions are not drawn between 
whether they are recyclable or not as this 
could lead to the exclusion of certain products 
from the scope. It is also unclear where the 
boundary between “recyclable” products and 

“difficult to recycle” products lies, or whose 
responsibility it is for defining this. Removing 
this distinction from the regulation would 
simplify the waste management procedures 
for PV modules.
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)Chapter 1: Introduction
1.1	 Context

Solar development in Viet Nam was at its infancy when, in April 2017, the Government 
introduced its first feed-in tariff (FIT) scheme. Under this support scheme, utility-scale solar 
projects that began operations before the end of June 2019 have been granted a generous 20-year 
tariff at 9.35 USDc/kWh. In parallel, a net-metering scheme was set up to support distributed 
generation. Under this highly remunerative legislative framework, the Vietnamese solar market 
experienced a boom in new capacity in 2019, with 4.6 GW installed year-on-year. The bulk of 
2019 installations were ground-mounted projects. After the expiration of the first FIT scheme 
in June 2019, “Decision 13” was announced in April 2020, introducing a new set of solar FIT 
rates for projects starting operations by the end of 2020; subsequently, the support level would 
be determined through competitive bidding processes. Decision 13 also set out a legislative PPA 
framework for rooftop installations below 1 MW. Driven by the new, time limited, FIT scheme, 
the country saw another surge of installations in 2020, bringing almost 12 GW into operation 
and becoming the world’s third largest PV market. This time, the bulk of the new capacity was 
rooftop installations: 7.8 GW of distributed PV was reportedly installed year-on-year, with the 
great majority connected in December 2020 alone.

The strongest driver for PV deployment in Viet Nam relates to the projected surge in the 
country’s electricity consumption. With an annual growth rate in the range of 10%, large 
amounts of capacity need to be installed every year to cope with such an increase in demand. 
As the cheapest and most versatile power generation source, solar PV will have an essential role 
to play in this capacity expansion. 

The deployment of large amounts of solar capacities also means that long-term sustainability 
will have to be considered, including processes for handling components and equipment when 
they reach end of life. As the voice of the solar industry in Europe, SolarPower Europe has 
been involved in shaping the European regulatory environment for solar PV sustainability and 
recycling, including the preparatory study exploring how sustainable product policies such as 
Ecodesign and Ecolabel could be applied to solar PV, and the Waste Electrical and Electronic 
Equipment (WEEE) Directive, through cooperation with leading experts including PV CYCLE. 
According to the European WEEE Directive 2012/19/EU, each natural or legal person (the 
“Producer”) selling electrical and electronic equipment (EEE), (including PV modules since 
2014) in each country of the EU must organise the collection, recycling, treatment, and financing 
of this equipment so that owners can dispose of these products free of cost at the end of their 
lives. The “Producer” can organise this through a collective take-back scheme such as PV CYCLE. 
The E’’s longstanding WEEE Directive can be considered a pioneering legislative framework 
for the management of PV waste, with important lessons learnt that the Consultants will draw 
upon in the context of the assignment.
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1.2	 About the report

In the framework of the Vietnamese-German cooperation, GIZ implements the project 
“Commercial and Industrial Rooftop Solar” (CIRTS). It is agreed that GIZ shall assist the Ministry 
of Industry and Trade (MoIT), via the Electricity and Renewable Energy Authority (EREA), to 
improve conditions for the sustainable development of commercial rooftop solar energy and 
the development and adaptation of relevant regulations and technical standards for rooftop 
solar, the development of key stakeholders’ capacities for rooftop solar development, and 
improving Electricity of Viet Nam’s (EVN) information base for grid operation with highrooftop 
solar penetration.

It is in this context that the CIRTS project commissioned the consultants for the implementation 
of the assignment “Framework Assessment and Action Plan Development for Solar PV Module 
Waste Recycling in Viet Nam”.

SolarPower Europe is the voice of the Solar industry in Europe, with more than 200 members 
active along the whole solar PV value chain. SolarPower Europe’s mission is to shape the 
regulatory environment and enhance business opportunities for solar in the European market 
providing its global members with a strong voice towards European decision makers. It 
develops award winning business intelligence and best practices reports on markets, industry 
and technologies, informing its members and external stakeholders on the latest trends of the 
PV industry. The association is acknowledged as an essential content provider for European 
political stakeholders – including EU institutions and opinion leaders. SolarPower Europe is 
registered as an international non-profit organisation under Belgian law.

PV CYCLE is a non-profit member-based organisation which offers both collective and tailor-
made waste management and legal compliance services for companies and waste holders 
around the world. With the mission in mind to always offer members and their customers 
best-in-class solutions, PV CYCLE has become the preferred waste management partner for 
companies with extensive sustainability needs. Solutions are known for setting the benchmark 
and include all aspects of waste management. PV CYCLE offers members and waste holders 
better access to take-back and can ensure recycling rates above the industry standards. The 
organisation includes a broad range of EEE, batteries, packaging and industrial waste in its 
portfolio, and has national representations and partnerships around the globe. 

EPRO Consulting Joint Stock Company (EPRO) is a Vietnamese consultancy service provider in 
sustainable development areas as cleaner production, sustainable production and consumption, 
solid waste management, energy efficiency, renewable energy as well as climate change. Under 
this assignment, EPRO provided local inputs to international partners on characteristics of PV 
modules and solid waste management in Viet Nam.  

The recommendations of the study are based on the authors’ best knowledge at the time of 
publication and do not necessarily reflect the position of SolarPower Europe, PV CYCLE, EPRO 
or their respective members. 
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)This report does not constitute technical, investment, legal, tax or any other advice. Recipients 
should consult with their own technical, financial, legal, tax or other advisors as needed. This 
report is based on sources believed to be accurate. However, the authors do not warrant the 
accuracy or completeness of any information contained in this report. The authors assume no 
obligation to update any information contained herein. The authors will not be held liable for 
any direct or indirect damage incurred by the use of the information provided and will not 
provide any indemnities.
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Benchmark of international PV waste 
management regulatory frameworks
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)Chapter 2: Benchmark of international PV 
waste management regulatory frameworks
PV waste management frameworks are still in their infancy globally. As a result, there is no 
established gold standard for PV waste management regulation that could be transposed to Viet 
Nam. However, there are certain lessons that can be drawn from frameworks that already exist, 
and this chapter details key elements of each.

2.1	 EU

2.1..1	 WEEE Directive

The WEEE Directive 2012/19/EU entered into force in each Member State on 14 February 2014. 
This recast Directive is the successor of the original WEEE Directive 2002/96/EC, which entered 
into force on 13 August 2005 in each Member State. The WEEE Directive imposes responsibility 
for WEEE on the manufacturers or distributors of such equipment. More precisely, this means 
that the companies responsible for introducing this sort of equipment into the territory of an EU 
Member State (referred to as “producers” in the WEEE Directive’s terminology) are responsible 
for its disposal.

The WEEE Directive is an example of the EPR principle, which is “an environmental policy 
approach in which a producer’s responsibility for a product is extended to the post-consumer 
stage of a product’s life cycle”.1

In practice, EPR implies that the first put-on-the-market companies (producers, importers) take 
over the responsibility for collecting or taking back used goods and for sorting and treating their 
post-consumer waste. This requires those companies to establish an infrastructure for collecting 
WEEE, in such a way that “Users of EEE from private households should have the possibility of 
returning WEEE at least free of charge”. The directive saw the formation of national “producer 
compliance schemes”, into which manufacturers and distributors paid an annual fee for the 
collection and recycling of associated waste electronics from household waste recycling centres. 

The WEEE Directive distinguishes between historical and new WEEE. The distinction between 
the financial mechanism to be applied for new WEEE and historic WEEE is that producers bear 
individual financial responsibility for new WEEE. Meanwhile, as producers could not influence 
the design of products placed on the market before the directive came into force, the WEEE 
Directive assigns collective responsibility for this historic WEEE on all producers on the market 
when the costs to manage it will arise.

1  OECD (2001) Extended Producer Responsibility: A Guidance Manual for Governments, OECD, March, Paris, 164p
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The financing mechanisms for Extended Producer Responsibility consist mainly of the following 
two options (either used in isolation or combined):

a.	 PAYG/PAYT: Pay-As-You-Go/ Pay-As-You-Throw: only the waste generated during the current 
year is financed based upon each Producer’s market share in sales and no money is set aside 
for future waste management. 	

•	 Advantage: only very limited funding of the running year’s waste is secured.

•	 Disadvantage: no future waste costs are financed and involves significant risks when 
applied to products with a (very) long lifetime because Producers might have left the 
market, voluntarily or involuntarily.

b.	 PAYP: Pay-As-You-Put: waste of the current year’s sales is financed even this waste is only 
generated in the future.

•	 Advantages: long-term financing is secured.

•	 Disadvantages: works best together with applying the visible fee.

Historical waste, i.e. waste generated from products sold before the starting date of the EPR, 
is collectively financed by all actors on the market today; this is the result of the International 
Accounting Standards Board and their IFRIC 6 decision of 2005.

Besides defining the parties that are responsible of financing, reporting and information on 
end-of-life management, the Directive outlines, for the various WEEE categories, recovery 
and recycling targets, requirements on how to handle waste, as well as provisions on waste 
classification, labelling and registration.

In order to comply with all the obligations of the WEEE Directive, this legislation allows the 
Producer or Importer to choose how they solve these challenges: either individually or by 
joining a collective scheme such as PV CYCLE (see below).

Even though the original WEEE Directive initially covered EEE consuming electricity, the 
2012 revision was expanded to include EEE, which generates electricity, i.e. PV modules 
within its scope. 

Besides PV modules, also inverters are under the scope of the WEEE legislation.

PV modules are part of Category 4 in the WEEE Directive. This Category has the following 
treatment target: 85% of the WEEE shall be recovered, and 80% shall be prepared for re-use 
and recycling. The achievement of the targets shall be calculated by dividing the weight of the 
WEEE that enters the recovery or recycling/preparing for re-use facility, after proper treatment 
with regards to recovery or recycling, by the weight of all separately collected WEEE for each 
category, expressed as a percentage.

Preliminary activities including sorting and storage prior to recovery shall not count towards 
the achievement of these targets. As from the year 2019, there are two options to calculate the 
collection rate for all WEEE in each Member State:
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)•	 Minimum percentage of 65% of the average weight of EEE placed on the market in the 
three preceding years in the Member State concerned, OR

•	 Alternatively, 85 % of WEEE generated on the territory of that Member State.

The latter – WEEE Generated Target – is an important calculation method for PV modules as 
they can have a lifetime of 30 years, meaning a low return rate is likely until that point.

For this WEEE Generated target the European Commission has published the Regulation 
2017/699 establishing a common methodology for the calculation of the weight of EEE placed 
on the market of each Member State and a common methodology for the calculation of the 
quantity of WEEE generated by weight in each Member State.

Additionally, the Commission has published a WEEE calculation tool (for WEEE Generated) – 
in fact a Macro Excel–- which is customised for each Member State and is set up and made 
available by the Commission.

Implementation of the WEEE Directive at EU Member State level

It is important to understand the value of a “Directive” in the European legal context. A Directive 
is binding to each Member State of the EU; each country of EU-28 must transpose the European 
law into national legislation and only then this national WEEE Law is addressed to the companies 
(producers or importers).

Hereby the Member States must respect the minimum requirements imposed by the European 
Directive. However, each Member State is allowed to “gold-plating’, a term to characterise the 
process where the powers of an EU directive are extended when being transposed into the 
national laws of member states. In operational terms, the European Commission defines gold-
plating as “an excess of norms, guidelines and procedures accumulated at national, regional and 
local levels, which interfere with the expected policy goals to be achieved by such regulation”2.

In relation to the WEEE, we notice for example differences in the transposition and the execution 
of the financing obligation mechanisms across all Member States. Presenting this for some EU-
countries is beyond the scope of this study.

PV CYCLE

PV CYCLE is a collective take-back and recycling scheme meaning that it organises the 
registration, the reporting of the amount of PV modules put on the market of each EU-28 country 
and the collected waste amounts towards public authorities (upstream WEEE-compliance) and 
the organisation of the collection, recycling and final recovery of PV modules and inverters 
(downstream WEEE-compliance) on behalf of its participants. 

PV CYCLE’s operations are financed through monthly or quarterly fees depending on the 
reporting obligations in each Member State.

2 Mateo Boci; Jan Marten De Vet; Andreas Pauer (February 2014). ‘Gold-plating’ in the EAFRD: To what extent do national rules unnecessarily 
add to complexity and, as a result, increase the risk of errors? (IP/D/AL/FWC/209-056 ed.), Brussels
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2.1.2	 Restriction of Hazardous Substances (RoHS) Directive

Directive on the Restriction of the use of certain Hazardous Substances (RoHS) in EEE (Directive 
2002/95/EC), introduced in 2003, recast in 2013 (Directive 2011/65/EU) and last amended 
in 2017, complements the provisions laid out in the WEEE Directive. Objective of the RoHS 
Directive is to reduce and substitute certain hazardous substances used in EEE as it enters the 
market – lead (Pb), cadmium (Cd), mercury (Hg), hexavalent chromium (Cr6+) and certain 
flame retardants (PBB, PBDE) – with safer alternatives. The RoHS Directive sets maximum 
concentration levels of these substances. 

Since 2013 and still at present state, PV modules are granted an exemption from the RoHS 
Directive. The exemption for PV modules was valid until 21 July 2021 and due to the fact that 
the RoHS Directive has not yet been amended, this exemption is extended until further notice.

2.1.3	 Regulation on Registration, Evaluation, Authorisation and Restriction of Chemicals 
(REACH)

Regulation on Registration, Evaluation, Authorisation and Restriction of Chemicals (EC 
1907/2006) is the EU Regulation overseeing the use of chemicals, addressing the production 
and use of chemical substances and their impacts on human health and the environment. 

This legislation mandates that all companies manufacturing or importing relevant quantities of 
chemical substances in the EU, register such substances with the European Chemical Agency. 
In the registration, they must identify the risks connected to the substances they produce and 
import, and illustrate how these risks are managed. 

The Regulation also addresses the use of a number of substances of very high concern (SVHC). 
These substances, identified in a Candidate List, cannot be used unless the company is given an 
authorisation.

2.1.4	 Sustainable product policies

The European Commission is currently considering the implementation of a number of 
sustainable product policies for PV modules, inverters and systems. These measures include 
both mandatory instruments (Ecodesign, Energy Label) and voluntary instruments (Green 
Public Procurement), which are undergoing a process assessing their impact on market and 
product sustainability. Some of the criteria provisionally laid out in the draft measures include 
performance requirements and information disclosure on material content, dismantlability, 
repairability, recyclability and presence of hazardous substances. At the time of writing, a 
legislative proposal has been published by the European Commission and is currently under 
discussion. The expected timeframe for entry into force of the first set of these provisions, 
namely Ecodesign and Energy Labelling measures, is 2023-2024.
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)2.1.5	 Landfill Directive

Landfill Directive 1999/31/EC has the objective to prevent and reduce as much as possible the 
negative effects on the environment, in particular on surface water, groundwater, soil, air, and 
on human health from the landfilling of waste by introducing stringent technical requirements 
for waste and landfills.

The Landfill Directive defines the different categories of waste (municipal waste, hazardous 
waste, non-hazardous waste and inert waste) and applies to all landfills, defined as waste 
disposal sites for the deposit of waste onto or into land. Landfills are divided into three classes: 
landfills for hazardous waste; landfills for non-hazardous waste; landfills for inert waste.

Most of the EU Member States have introduced a landfill ban for untreated waste (including PV 
modules), separately collected waste such as the products covered by EPR-regulations (such as 
PV modules).

2.1.6	 Waste Framework Directive

Waste Framework Directive 2008/98/EC sets the basic concepts and definitions related to 
waste management, such as definitions of waste, recycling, recovery. It explains when waste 
ceases to be waste and becomes a secondary raw material (so called “end-of-waste” criteria), 
and how to distinguish between waste and by-products. As such, it is an essential piece of 
legislation that must be considered in the context of recycling and treating any type of waste, 
including PV modules.

This Directive introduces the “polluter pays principle” and EPR. It incorporates provisions on 
hazardous waste and waste oils and includes two recycling and recovery targets to be achieved 
by 2020: 50% preparation for re-use and recycling of certain waste materials from households 
and other origins similar to households, and 70% preparation for re-use, recycling and other 
recovery of construction and demolition waste. This Directive requires as well that Member 
States adopt waste management plans and waste prevention programmes.

The European Commission adopted in 2020 an ambitious Circular Economy Package, which 
includes revised legislative proposals on waste to stimulate Europe’s transition towards a 
circular economy, which will boost global competitiveness, foster sustainable economic growth 
and generate new jobs.

The revised legislative proposal on waste sets clear targets for reduction of waste and establishes 
an ambitious and credible long-term path for waste management and recycling. To ensure 
effective implementation, the waste reduction targets in the new proposal are accompanied by 
concrete measures to address obstacles on the ground and the different situations across EU 
Member States.
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Key elements of the revised waste proposal include:

•	 A common EU target for recycling 65% of municipal waste by 2030

•	 A common EU target for recycling 75% of packaging waste by 2030

•	 A binding landfill target to reduce landfill to maximum of 10% of municipal waste by 2030

•	 A ban on landfilling of separately collected waste

•	 Promotion of economic instruments to discourage landfilling

•	 Simplified and improved definitions and harmonised calculation methods for recycling 
rates throughout the EU

•	 Concrete measures to promote re-use and stimulate industrial symbiosis –turning one 
industr’’s by-product into another industr’’s raw material.

Economic incentives for producers to put greener products on the market and support recovery 
and recycling schemes (e.g. for packaging, batteries, electric and electronic equipment, vehicles).

2.1.7	 Battery Directive

The EU legislation on waste batteries is embodied in Batteries Directive 2006/66/EU and 
amended in 2013. It intends to contribute to the protection, preservation, and improvement of 
the quality of the environment by minimising the negative impact of batteries and accumulators 
and waste batteries and accumulators. It also ensures the smooth functioning of the internal 
market by harmonising requirements as regards the placing on the market of batteries and 
accumulators. With some exceptions, it applies to all batteries and accumulators, no matter 
their chemical nature, size or design. Thus, also the batteries used for the storage of energy 
generated by PV systems are under the scope of this European legislation.

To achieve these objectives, the Directive prohibits the marketing of batteries containing some 
hazardous substances, defines measures to establish take-back schemes aiming at a high level 
of collection and recycling, and fixes targets for collection and recycling activities. The Directive 
also sets out provisions on labelling of batteries and their removability from equipment.

It also aims to improve the environmental performance of all operators involved in the life cycle 
of batteries and accumulators, e.g. producers, distributors and end-users and, in particular, those 
operators directly involved in the treatment and recycling of waste batteries and accumulators. 
Producers of batteries and accumulators and producers of other products incorporating a 
battery or accumulator are given responsibility (EPR) for the waste management of batteries 
and accumulators that they place on the market.

As a part of the Circular Economy Action Plan the European Commission proposes to modernise 
the EU legislation on batteries.

In December 2020, the European Commission has published a “Proposal for a Regulation on 
batteries and waste batteries”.
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)The Commission proposes mandatory requirements for all batteries placed on the EU market. 
Requirements such as use of responsibly sourced materials with restricted use of hazardous 
substances, minimum content of recycled materials, carbon footprint, performance and 
durability and labelling, as well as meeting collection and recycling targets, are essential for the 
development of more sustainable and competitive battery industry across Europe and around 
the world.

The measures that the Commission proposes will facilitate achieving climate neutrality by 
2050. Better and more performant batteries will make a key contribution to the electrification 
of road transport, which will significantly reduce its emissions, increase the uptake of electric 
vehicles and facilitate a higher share of renewable sources in the EU energy mix. With this 
proposal, the Commission also aims to boost the circular economy of the battery value chains 
and promote more efficient use of resources with the aim of minimising the environmental 
impact of batteries. 

From 1 July 2024, only rechargeable industrial and electric vehicles batteries for which a carbon 
footprint declaration has been established, can be placed on the market.

To close the loop and maintain valuable materials used in batteries for as long as possible in 
the European economy, the Commission proposes to establish new requirements and targets 
on the content of recycled materials and collection, treatment and recycling of batteries at the 
end-of-life part. To significantly improve the collection and recycling of batteries, they have to 
be collected in full. All collected batteries have to be recycled and high levels of recovery have to 
be achieved, in particular of valuable materials such as cobalt, lithium, nickel and lead.

The proposed regulation defines a framework that will facilitate the repurposing of batteries 
from electric vehicles so that they can have a second life.

The proposal also introduces requirements on battery labeling and information, waste 
management and information traceability. Two conformity assessment options are laid 
down: internal production control (module A) or internal production control plus supervised 
verification (module A1) which involves a Notified Body.

It is currently not clear when the final text shall be ready for approval by the European Parliament, 
European Commission and the European Council. The first negotiation round between the three 
European institutions took place on 20 April 2022 and negotiations can be a lengthy process.

2.2	 Rest of the world

2.2.1	 USA

Today, there are no federal regulations that expressly address the waste management of PV 
modules. However, state- and industry-led policies have started to emerge to address the end-
of-life phase of PV panel concerns. We have identified four states that have recently enacted 
laws that address PV module recycling. For example, Washington recently implemented an EPR 
regulation that impacts solar module manufacturers. The regulation will require PV module 
manufacturers, beginning from 1 July 2025, to finance the takeback and reuse or recycling of PV 
modules sold within or into the state, after 1 July 2017, at no cost to the end user. California also 
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passed a regulation that took effect in January of 2021 that allows for discarded PV modules 
to be managed as universal hazardous waste. California’s universal waste regulation allows 
for PV modules being recycled or disposed of to be regulated under less stringent handling, 
transport, and storage requirements than for hazardous waste and prohibits the use of heat 
and chemical treatment and recycling processes. In addition, New Jersey and North Carolina 
passed legislation in 2019 to study the management of waste PV panel options to inform future 
regulation in their respective state.

We also analysed bills (pending) in the 2020-2021 U.S. state legislatures to identify policy trends 
that impact PV module recycling. California and Hawaii both have proposed (pending) bills that 
create advisory groups to study and recommend PV module End-of-Life (EoL) policies in their 
respective state. Rhode Island has proposed a bill that, if enacted, would create a PV Module 
Stewardship and Takeback Program. 

Washington State’s PV Module Stewardship and Take-back Programme

In 2017, the Washington State Legislature passed Senate Bill 5939 to promote a sustainable 
local renewable energy industry through modifying tax incentives (S.B. 5939 (Wa)). A portion 
of the bill created the PV Module Stewardship and Takeback Program which requires PV module 
manufacturers to finance and implement a takeback and recycling or reuse stewardship plan 
for PV modules sold after 1 July 2022, at no cost to the owner. Beginning from 1 July 2023, no 
manufacturer, distributor, retailer, or installer may sell or offer to sell PV modules within or into 
Washington unless the manufacturer has submitted and obtained approval for a stewardship 
plan from the Washington Department of Ecology. 

PV modules covered by the state’s Module Stewardship and Takeback Program include:

•	 PV modules used for residential, commercial, or agricultural purposes that are installed 
on, connected to, or integrated with buildings

•	 Freestanding off-grid power generation systems such as water pumping stations, 
electric vehicle charging stations, solar fencing, solar-powered signs, and solar-powered 
streetlights

•	 PV modules that are part of a system connected to the grid or utility service.

Manufacturers must complete and submit a stewardship plan to the Department, then 
implement the plan by 1 July 2025. Manufacturers can create and implement stewardship plans 
individually or join a registered stewardship organisation and allow that organisation to create 
and implement the plan on the manufacturer’s behalf. 

The stewardship plan must outline how the manufacturer will:

•	 Finance the takeback programme

•	 Accept all PV modules they have sold within or into the state after 1 July 2017
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)•	 Minimise the release of hazardous substances and maximise the recovery of other 
components

•	 Provide convenient takeback opportunities in regions of Washington where its modules 
are used

•	 Disseminate applicable information about its program to relevant stakeholders

•	 Implement performance goals to reuse and/or recycle at least 85% of the PV modules the 
manufacturer collects.

The latest development is that due to opposition of the industry, a bill has been introduced 
which is postponing the presentation of a stewardship plan by each manufacturer to the date 
of 1 July 2025.

North Carolina’s Commission to Study and Adopt Regulations to Govern the Management 
of PV Modules

On 19 July 2019, the North Carolina General Assembly passed House Bill 329 to study and 
consider the adoption of regulations to govern the management of discarded PV modules 
used in utility-scale projects. The law tasked the Department of Environmental Quality, which 
includes the Environmental Management Commission with considering:

•	 Whether PV modules are properly characterised as solid waste under state and federal law

•	 Whether PV modules exhibit characteristics of hazardous solid waste

•	 Preferred discarded PV module and associated equipment management methods and 
economic and environmental costs and benefits associated with each method

•	 The expected economically productive life cycle of different types of PV modules

•	 The volume of PV modules deployed in the state and the projected deployment in the future 
and the impact that volume would have on state landfills if landfill disposal was permitted

•	 A survey of federal, state, and international regulatory requirements related to discarded PV 
module and associated equipment management, decommissioning, and financial assurances

•	 The necessity of financial assurance requirements for PV system decommissioning

•	 Necessary infrastructure to collect and transport discarded PV modules for reuse, 
refurbishment, recycling or disposal

•	 Whether stewardship programs for the treatment of discarded PV modules should be 
established for applications other than utility-scale solar project installations, and if so, 
fees that should be established for manufacturers to sell PV modules into the state. 
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New Jersey’s Commission to Investigate Options for EoL PV Recycling

On 9 August 2019, the New Jersey state legislature passed Senate Bill 601, which created the 
New Jersey Solar Panel Recycling Commission. The Commission is tasked with investigating 
options for recycling and other waste management methods for PV equipment and other solar 
energy generation structures. The Commission is also tasked with developing recommendations 
for legislative, administrative, or private sector actions.

California’s Universal Waste Regulations

In September 2020, the California Department of Toxic Substances Control (DTSC) enacted 
regulation R-2017-04, which allows for discarded PV modules that exhibit toxicity characteristic 
of hazardous waste to be managed as universal waste in California. California’s universal waste 
regulations include notification, reporting, transportation, storage, and handling requirements 
that are less stringent than California’s hazardous waste regulations. 

Specifically, DTSC regulations:

•	 Clarify that PV modules that are refurbished or reused are not waste and not subject to the 
universal waste regulations

•	 State that a party who is subject to an enforcement action who claims that a PV module is 
not waste bears the burden of demonstrating that there is a known market or disposition 
for its use as a PV module

•	 Clarify that a PV module becomes “waste” on the date it is discarded (PV modules that are 
abandoned, relinquished, or recycled are considered waste when they are disconnected 
or removed from service

•	 Establish universal waste requirements for universal waste handlers (e.g., asset owners, 
installers, manufacturers, distributors/warehouses, storage facilities, recyclers, treatment 
facilities) and universal transporters that generate, accumulate, treat, transport or dispose 
of PV modules that exhibit toxicity characteristics of hazardous waste

•	 Specify the management standards for different levels of treatment to ensure treatment is 
performed safely by universal waste handlers that do not have a hazardous waste facility 
permit that they would otherwise be required to obtain.

PROPOSED REGULATIONS 

California Senate Bill 207 (introduced on 11 January 2021)

California’s Senate Bill 207, if enacted, would require the Secretary for Environmental Protection 
to convene the PV Recycling Advisory Group to study and recommend policies to the legislature 
that will ensure as close as possible to 100% of all PV modules in California are reused or 
recycled at their EoL safely and cost-effectively (S.B. 207). 
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)The PV Recycling Advisory Group must meet for the first time on or before 1 April 2022. It must 
develop and submit its policy recommendations on or before 1 April 2025, and must consult 
with any relevant entities to inform its recommendations.

Hawaii’s House Bill 1333 (introduced on 27 January 2021)

Hawaii’s House Bill 1333, if enacted, would require the Hawaii State Energy Office to work with 
the Department of Health on a comprehensive study to determine best practices for disposing 
of and recycling discarded clean energy products, with an emphasis on solar modules and cells 
(H.B. 1333). 

The Hawaii State Energy Office would be required to submit an interim report on the study’s 
progress to the legislature at least 20 days before the legislature convenes the regular session 
of 2022. 

Rhode Island House Bill 5525 (introduced on 12 February 2021)

Rhode Island’s House Bill 5525, if enacted, would create a PV module Stewardship and 
Takeback Program requiring PV module manufacturers to finance and implement a takeback 
and recycling or reuse stewardship plan for PV modules sold in or into Rhode Island after 1 July 
2021, at no cost to owners (H.B. 5525). The bill specifies that the Department of Environmental 
Management must develop and implement guidance to aid manufacturers in preparing and 
implementing self-directed stewardship plans by 1 July 2022. Beginning from 1 July 2023, no 
manufacturer, distributor, retailer, or installer would be able to sell or offer PV modules for 
sale within or into Rhode Island unless the manufacturer of the PV modules had submitted a 
stewardship plan to the Department of Environmental Management and obtained approval.

2.2.2	 Japan

Currently, Japan has no regulation for the end-of-life management of PV modules and therefore, 
it must be treated under the general Waste Management and Public Cleansing Act. This act 
prescribes definitions of wastes, responsibilities of industrial waste generators and handlers, 
handling of industrial wastes including landfill disposal, and so forth.

However, the Ministry of Environment (MOE) and Ministry of Economy, Trade and Industry 
(METI) have jointly worked to address the waste management of decommissioned energy 
equipment such as PV modules and wind turbines. In 2015, they also prepared a report with the 
roadmap for promoting collection, recycling, environmentally friendly design, guidelines for 
dismantling, transportation and treatment of waste. This roadmap led to the launch of the first 
set of guidelines in 2016 for promoting waste management of PV modules. These guidelines also 
push for reusing PV modules in places like Africa, where electricity grids are underdeveloped. 
The 2nd edition of guidelines for promoting proper waste treatment for PV modules including 
recycling has been published in December 2018, by updating its 1st edition of April 2016. The 
guideline covers basic information such as relevant laws and regulations on decommissioning, 
transportation, reuse, recycling and industrial waste disposal. Currently, further updating of 
these guidelines is under discussion.
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In December 2017, the Japan PV Energy Association (JPEA) published voluntary guidelines 
on managing waste of PV modules. Although these guidelines are not binding, JPEA strongly 
recommends industry to follow these guidelines. As observed by a survey conducted by the 
Ministry of Public Management, Home Affairs in 2017, there has been strong support to know 
more about PV disposal methods among waste disposers and local governments.

Japan has seen some strong growth in R&D activities regarding PV recycling technologies. 
From 2014, the National Institute of Advanced Industrial Science and Technology (NEDO) 
and Environment Agency, together with private companies, are working to develop recycling 
technologies to pry the sandwich of glass, Ethylene-vinyl acetate (EVA)land cells apart.

The latest development is Japan’s FIT scheme that requires accumulating funds for waste 
management after the operation period in advance. This will enter into force by April 2022, and 
owners of PV systems and plants, excluding residential PV systems (less than 10kW), are obliged 
to comply. Amount to be reserved will be varied by year certified under the FIT scheme. FIT 
rates for PV systems are calculated by considering 10,000 JPY/kW as the reserve for PV systems 
certified in the 2020 financial year (1 April 2020 – 31 March 2021) and the 2021 financial year 
(1 April 2021 – 31 March 2022). This reserve will be equivalent to 0.66 – 1.33 JPY/kWh.

2.2.3	 South Korea

In August 2019, Korea PV Industry Association (KOPIA), the Energy Ministry and the Environment 
Ministry signed an innovative memorandum of understanding to make it mandatory for PV 
panel producers to recycle their products under EPR regulations (for more detail on EPR 
programmes, please see Chapter 5. Policy options for PV waste management in Viet Nam).

Korea’s Ministry of Environment (MOE) announced that the amendment to the Enforcement 
Decree of the “Act on Resource Circulation of Electrical and Electronic Equipment and Vehicles” 
(the “Resource Circulation Act”) will become effective on 1 January 2021.

Among the key changes include a broader scope of electrical/electronic equipment subject to 
restrictions on the use of certain hazardous substances, and expanded restrictions of the use of 
hazardous substances in electrical/electronic equipment.

Under the existing Resource Circulation Act, the restriction of the use of hazardous substances 
is applicable to 26 items, including refrigerators and washing machines, among products. This 
Amendment, by comparison, proposes to expand the scope of the restriction by adding an 
additional 23 items, including dehumidifiers, electric massagers and scanners, amounting to a 
total of 49 items, the current 26 items and the additional 23 EEE.

List of 26 items: television, refrigerator, washing machine, air conditioner, personal computer, 
printer, copy machine, fax machine, electric water purifier, electric oven, microwave, food 
processor, dish dryer (including dishwasher), electric bidet, air purifier, electric heater, audio, 
electric rice cooker, water softer, humidifier, electric iron, fan, mixer, vacuum, video player, 
cellular phone.
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)List of 23 items: vending machine, navigation, wired and wireless router, running machine, 
scanner, food dryer, boiling pots, electric frypan, video game machine, electric water heater, 
electric kettle, foot bath machine, sewing machine, baking machine, dehumidifier, coffeemaker, 
dehydrator, toast machine, electric deep fryer, hair dryer, beam projector, electric massager, 
security camera. 

On 21 July 2021, the MOE announced a legislative notice of partial amendment to the Presidential 
Decree on the Act on the Promotion of Saving and Recycling of Resources, which expands the 
scope of items subject to the EPR System and invited public comments by August 30. The 
proposed amendment stipulates that business entities manufacturing 17 items, including 
pallets, industrial films, and polyvinyl chloride pipes, are obligated to collect and recycle the 
relevant items in quantities that are calculated and announced by MOE every year. 

The proposed amendment will first apply to four items including industrial films, agricultural 
films, 20 types of household goods, and replacement water purifier filters from financial year 
2022, then to the remaining 13 items from financial year 2023.

With the addition of the above items, the total number of items subject to the mandatory recycling 
under the Act will be 29 (the existing items include: four types of packaging materials (e.g., 
paper packs and glass bottles), and eight types of products excluding electrical and electronic 
products (e.g., fluorescent lamps and floats for aquaculture). The “Act on Resource Circulation 
of Electrical and Electronic Equipment and Vehicles” stipulates 50 products in five categories 
(heat exchangers, display equipment, solar modules, etc.) for mandatory recycling.

The EPR policy will charge penalties to manufacturers or importers of solar modules if they 
do not collect and recycle a certain percentage of discarded PV modules imposed by the 
Government.

Through the EPR policy, the ministry aims to support PV module recycling facilities, the same 
way it collects penalties from petrochemical companies and uses the money to help and 
incentivise recycling companies that process plastic waste.

However, domestic solar panel makers criticise the EPR policy on PV modules because it imposes 
penalties if manufacturers do not process a quota of discarded modules based on the previous 
year’s production. Due to the long lifetime of the PV modules, it takes more than 20 years for 
discarded solar modules to materialise once they are installed, the necessary EoL PV modules 
might not be available.

2.2.4	 Chile

Bill N° 20.920 about “Waste Management, Extended Producer Responsibility and Recycling 
Promotion” (hereinafter also referred as ”the Bill”), encourages the reduction in the generation 
of wastes and promotes recycling, by holding producers and importers accountable for funding 
a correct management of the wastes generated by the products that are traded in the national 
market, whether they are imported or nationally manufactured. Together with redefining the 
country’s current approach on waste management, it has placed Chile as forerunner in the 
implementation of a recycling public policy in Latin America. 
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The purpose behind the implementation of the Bill is to seek the reduction in waste generation 
and increase the waste reuse rate up to a 30%. In this regard, one of the guiding principles that 
inspires the Bill is the one that enshrines: “He who contaminates, has to pay” (‘Polluter Pays’), 
that is to say, the producer of waste is liable for it, as well as to internalise the costs and the 
negative externalities associated to its management.

In accordance with the aforementioned, the Bill creates figure of the “Extended Producer 
Responsibility”, which compels manufacturers and importers of certain articles labelled “priority 
products” to, once the service life of the products expires, organise and fund the collection and 
treatment through a management system established to that effect. 

The so-called priority products are: (i) oils and lubes; (ii) electrical and electronic devices; (iii) 
automotive batteries; (iv) containers and packages; (v) tires; (vi) portable batteries; and (vii) 
newspapers and magazines; all of which have been considered priority products due to the 
massiveness in their consumption, material volume and reuse feasibility. Notwithstanding the 
fact that the Bill only mentions these seven products, the Ministry of Environment retained 
the right to incorporate in the future new priority products to the list, by means of issuance of 
Regulations. The electrical and electronic devices include PV modules.

The Bill makes producers of priority products liable for organising and financing systems to 
manage the products they put on the market in Chile. Under the Bill, producers must:

•	 Register in the Pollutant Release and Transfer Register (RETC) system

•	 Organise and finance the collection of waste generated from priority products anywhere 
on the Chilean territory, as well as the storage, transportation and treatment of this waste 
by a system operator

•	 Comply with the objectives and other obligations set out in the decrees applicable to each 
category of priority products

•	 Ensure that waste associated with priority products is managed by authorised and 
registered managers.

Specific details, including the setting of objectives and the obligations associated with the 
producers, will be regulated individually by a separate legislation.

By means of the Decree N° 8 of 2017, which “Regulates the Elaboration Process of the Supreme 
Decrees Established in the Bill N° 20.920”, the process for elaboration of supreme decrees that 
establish instruments destined to prevent waste production and promote their valuation, as 
well as establishing collection goals and other associated obligations, has been ruled. 

Pursuant to this Regulation, every supreme decree that establishes collection targets must 
mention priority product governed by it, categories or sub-categories enforced by it, collection 
targets, associated obligations, producers bound by it, restriction in the use of individual or 
collective management systems, among others. 
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)Regarding this last point, and in case the producers decide to assume the obligation of managing 
their wastes collectively, the supreme decree shall determine the objective criteria according to 
which each producer will fund the collective management system where he is incorporated, 
such as amount of products commercialised in the country, the composition or design of those 
products, the implementation of eco-design or deposit and reimbursement system measures 
and the application of other measures. 

Only once the supreme decrees that establish the corresponding Regulations are issued, it will 
be possible to assess the impact and economic effects produced by this new recycling provisions 
within the industry. 

After almost a decade of preparation and drafting (initial studies were carried out as early as 
2007), the Bill will now be gradually phased in with specific regulations and targets (collection 
and recovery rates) to be published in 2020 and in years to come.

For EEE, including PV modules, a recent resolution has extended the deadline to present the 
Supreme Decree for EEE with collection and recovery targets and other associated obligations 
and which shall regulate a deposit system by 28 December 2021.

2.2.5	 South Africa

South Africa recently published a set of EPR regulations, which aim to extend companies’ 
financial or physical responsibility for certain identified products to the post-consumer stage of 
the products. Contrary to international best practice, however, its Government has overextended 
the reach of this responsibility, which raises a host of challenges.

The EPR Regulations were published and came into force on 5 November 2020. Before this, 
existing laws had contained some elements of EPR and sector collection schemes have largely 
been run by voluntary industry organisations. This is the first comprehensive set of regulations 
seeking to regulate EPR measures in South Africa. The new EPR regime applies to producers 
of paper, packaging and some single-use products; EEE including PV modules and lighting 
equipment, with designated “‘identified products’” within each sector.

Since August 2021, there is a landfill ban in place for electronic waste, which includes PV modules.

The Amendment of 5 May 2021 amending the National Environmental Management: Waste Act 
59 of 2008 introduced the Extended Producer Responsibility for all EEE, Batteries and Wind 
power systems, explained how the implementation must be done and has set targets.

The most interesting definitions are the following:

•	 Producer means any person or category of persons or a brand owner who is engaged in 
the commercial manufacture, conversion, refurbishment or import of new product.

•	 Brand Owner means a person, category of persons or company who sells any product 
under a registered brand label.
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•	 EPR means a producer’s responsibility for their product extended to the post-consumer 
stage of a product or component life cycle and is a policy approach under which producers 
are given the end of life financial and operational management responsibility via a PRO for 
their products put on the market.

•	 This mainly involves a takeback scheme of post-consumer products for collection, 
transportation, repair, refurbishment, management and treatment. 

•	 Free rider means a company or an individual who benefits from the actions or efforts by 
another, in relation to an extended producer responsibility scheme, without sharing the 
obligations and the costs.

A producer must, within 6 months from the effective date of the amendment (5 May 2021), and 
thus by 4 November 2021:

•	 establish or join a PRO who must develop and submit an extended producer responsibility 
scheme according to the Extended Producer Responsibility Regulations of 2020 to the 
Department

•	 develop and submit an extended producer responsibility scheme implementation plan 
according to the Extended Producer Responsibility Regulations of 2020 to the Department.

The obligations of a Producer are:

•	 Join or form a PRO for each of the EEE products that it makes or sells and help 
determine EPR

•	 EPR fees and draft the implementation plan with the PRO

•	 Regularly and accurately declare production or sales of EEE products and equipment by 
type, mass (tonnes) as required to the PRO

•	 Finance the PRO administration and activities through established EPR fee contributions 
based on production or sales of identified products listed in the EEE Notice

•	 Producer remains accountable for performance in terms of the agreed targets and 
compliance with the regulations

•	 Review its portfolio of products, using design for recycling guidelines to align with any 
mandatory or recommended changes, reduce unnecessary consumption and increase 
recyclability, assist with Life Cycle Analysis of Products

•	 Implement compliant labelling standards as set out in SANS 14021 & 14024

•	 Submit annual audits by independent third parties via the PRO in order to verify 
consumption or production of Lighting Products and financial obligation compliance.
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)A Producer Responsibility Organisation (PRO) means a non-for-profit legal entity established by 
Producers operating in any of the industrial sectors or waste streams covered in the Amendment 
to support the implementation of their industry Scheme’ and the board must only consist of 
Producers. It is an organisation that assists all South African producers in the obligated sector 
to meet their extended producer responsibility targets through various key stakeholders within 
the value chain on a national basis. The PRO is responsible for setting up and managing value 
chain mechanisms for the targeted waste material and creating awareness for the recycling of 
all lighting, electrical and electronic waste on behalf of its Producer members.

2.2.6	 China

Due to the rapid growth of the PV industry, PV module EoL management is receiving attention 
from Chinese Government and PV producers. In 2011, Waste Electrical and Electronic Product 
Recycling Management Regulation came into effect, which requires e-waste to be collected and 
recycled in a centralised processing system. Producers are given freedom to either collect and 
recycle e-waste by themselves or make an arrangement with the seller for proper recycling/
disposal. However, this regulation does not list PV modules as e-waste.

Directions for accelerating the waste management of PV modules are described in the 13th 
Five-Year Plan for 2016-2020. In 2017, China PV Industry Association (CPIA) published a PV 
module recycling standard, but it does not clearly clarify who is responsible for PV recycling.

Due to the concern surrounding managing PV module waste, China sponsored R&D on PV 
recycling technologies under China’s National High-tech R&D Programme for PV Recycling and 
Safety Disposal Research. This research primarily focused on two recycling methods for cSi 
modules by physical and thermal recycling. The physical method achieved a recycling rate of 
nearly 90% by mass without the recycling of silicon. Thermal methods successfully recycled 
silicon, silver, and aluminum.

In the 14th Five-Year Plan (2021-2025) for National Economic and Social Development and 
Vision 2035 of the People’s Republic of China3, we notice that under the chapter “Resource 
recycling system”, the text contains the following statements:

“We will comprehensively implement the concept of a circular economy and build a multi-tiered 
system for efficient resource recycling. We will further promote the transformation of industrial 
parks towards recycling, improve and extend the industrial chain, and boost the graded utilisation 
of energy and resources, waste recycling, and concentrated disposal of pollutants. We will 
strengthen the comprehensive utilisation of bulk solid waste and standardise the development 
of remanufacturing industry. We will accelerate the development of circular agriculture that 
organically combines planting and breeding, enhance the planning and construction of waste 
recycling facilities, and improve the urban waste recycling and sorting system. We will put 
in practice “reverse recovery” and other measures for production enterprises, establish and 
improve an online-offline integrated resource recovery system where the flow of resources can be 
controlled. We will expand the coverage of the system for extending producers’ responsibilities; 
and drive the minimisation, standardisation, and recycling of delivery packaging.”

3 https://cset.georgetown.edu/wp-content/uploads/t0284_14th_Five_Year_Plan_EN.pdf
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Furthermore, the Chapter “Strategies to Boost Domestic Demand”, we have read the following:

“We will upgrade traditional consumption, accelerate the shift from purchase management to 
usage management for automobiles and other consumer goods, improve the mandatory end-
of-life system and recycling system for used home appliances, consumer electronics, and other 
durables, and promote the healthy development of housing consumption.”

In 2020, Environmental Protection Agency of Taiwan and Ministry of Economic Affairs Bureau 
of Energy jointly established a recycling, clearance, and disposal system, which is currently run 
by the Taiwan PV Industry Association. 

In this system, before putting any solar panel in the market, along with registering a serial 
number of each PV module with the Bureau of Energy, large scale PV power generating companies 
must pay the recycling and clearing costs. Even during the disposing phase of the PV modules, 
enterprises must register online and dispose of the old modules as per the regulations. This 
online registration during disposal is matched with a serial number of the module to make sure 
that each decommissioned PV module is properly disposed of. Failure to do so or illegal disposal 
of PV module waste can result in penalties of up to NT$ 3 million.

Businesses are free to choose either to dispose of their PV modules by themselves or by 
commissioning certified publicly or privately run waste collection and treatment companies. 
There are several drawbacks of this regulation:

•	 It covers only large-scale developers. Households and small developers are encouraged 
but not required to dispose of their PV modules as per these regulations

•	 By registering each PV module, this regulation attempts to achieve a 100% recovery rate, 
but it does not set any minimum recycling rate

•	 This regulatory system does not promote or provide details on reusing of modules.
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)2.3	 Conclusions and lessons learnt

This chapter has explored the current state of play globally when it comes to EEE waste 
management regulations. As shown, there are several different approaches to handling 
and treating WEEE, making comparison difficult. Apart from the EU, legislative frameworks 
dealing with this have either been implemented too recently to draw any conclusions on their 
effectiveness or are yet to reach the implementation phase. However, there are some concrete 
lessons that can be drawn from the EU’s WEEE Directive. As mentioned previously, in 2012 the 
WEEE Directive’s mandate was expanded to include energy generating equipment, including 
PV modules. However, PV modules are an investment product due to their lifetime being 
substantially longer than those of items that are energy consuming. The WEEE Directive’s 
failure to make a distinction between these two groups of products means that, at present, it is 
not a suitable regulatory framework for governing PV waste. 

Instead, options such as creating EPR for all renewable energy products would be an effective 
way of recognising their unique aspects. This should be supported by an EPR framework for 
producers and importers of PV modules that contains clear objectives, financing mechanisms, 
and monitoring processes for PROs and individual companies. However, care should be taken 
by public authorities to not be over-prescriptive. The industry should be allowed to develop 
solutions in response to the challenges and obligations within a regulatory framework through 
five-year management plans, and an annual execution plan.

With clear obligations EPR can be an opportunity for the industry to self-regulate the collection 
and disposal of PV waste. This means industrial players can design pragmatic, streamlined 
processes to do so, either through a PRO or as an individual company. It also results in an overall 
increase in the sustainability of the sector not only through safe disposal, but through creating 
the option of reusing secondary materials. Furthermore, EPR functions on also the polluter pays 
principle, ensuring a fair distribution of responsibilities.
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Chapter
03
Regulatory context and waste 
management practices in Viet Nam
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)Chapter 3: Regulatory context and waste 
management practices in Viet Nam
The revised Law on Environmental Protection (LEP) in Viet Nam, with reference to 72/2020/
QH14 (LEP 2020), was promulgated in 2020 and entered into force on 1 January 2022. 

Under this LEP, there are two articles relating to EPR, which are 

•	 Article 54 relates to the recycling responsibility of producers and importers of recyclable 
products and packages, which must be recycled according to the mandatory recycling rate 
and specifications, except for products and packages exported/temporarily imported or 
produced/imported for research, learning or testing purposes. Producers and importers 
can comply with this recycling responsibility by organising the recycling of these products 
and packaging, or by making a contribution to the Viet Nam Environmental Protection 
Fund (VEPF) to support the recycling of these products and packaging. Producers and 
importers of PV modules are expected to take recycling obligation under this Article.

•	 Article 55 relates to the producers and importers of products and packaging which contains 
toxic substances. These are difficult to recycle or pose issues for collection and treatment. 
These producers and importers must make a financial contribution to supporting the 
activities of:

a.	 Collecting, transporting and treating domestic solid waste generated from households and 
individuals

b.	 Researching and developing technologies, techniques and initiatives for domestic solid 
waste treatment

c.	 Collecting, transporting and handling packages containing agrochemicals

d.	 The financial contributions shall be determined according to the quantity or unit of products 
or packaging. It is unclear at this time whether producers and importers of PV modules will 
have to comply with these Articles

On 10 January 2022, the Government of Viet Nam issued Decree 08/2022/ND-CP (Decree 08) 
and Circular 02/2022/TT-BTNMT (Circular 02) detailing implementation of some articles of 
the LEP, including Article 54. These replaced a number of other Decrees and Circulars relating 
to waste management4 and are the two most important legislative documents on PV waste 
management, and are further described below.

4 The promulgation of Decree 08/2022/ND-CP and Circular 02/2022/TT-BTNMT replaced a number of legislation, including:
- Decision 16/2015/QD-TTg dated 22 May 2015 on recovery and treatment of disposed products
- Decree 38/2015/ND-CP dated 24 April 2015 on management of waste and discarded materials
- Circular 36/2015/TT-BTNMT dated 30 June 2015 on hazardous waste management
- Circular 34/2017/TT-BTNMT dated 4 October 2017 on recovery and treatment of disposed products
Full list of replacement is available under article 167 of Decree 08 and article 84 of circular 02 respectively.



46

3.1	 Legal framework on EPR

The Decree 08/2022/ND-CP dated 10 January 2022 on detailing guidance on implementation 
of some articles of the LEP 2020 has 7 articles relating to EPR (Article 77, 78, 79, 81, 86, 87, 88). 
They cover the following contents:

•	 Time to implement: PV waste is listed as one of the electronic items to be recycled by 
producers and importers from 1 January 2025. 

•	 Compulsory recycling ratio: It is regulated that the PV panel producers and importers 
are responsible for recycling at least 3% of the volume produced and imported to Viet 
Nam market in the year the recycling ratio is applied. This 3% is defined as the compulsory 
recycling ratio for PV waste and will be revised and increased every three years. In case 
of more than the compulsory recycling ratio, the difference can be transferred to the 
following years.  It is noted that this compulsory rate means collection rate.  

•	 Recyclers: Producers and Importers or assigned waste recycling service providers. 

•	 Recycling responsibility: Producers and Importers can choose between recycling (self-
recycle, outsource service provider) or making financial contribution to an assigned 
intermediate, ie. Viet Nam Environmental Protection Fund. The intermediates are not 
waste recycling units nor owning waste recycling units and must be assigned by at least 3 
producers and importers.

•	 Recycling conditions: 

•	 Compliance to legal requirements on environmental protection

•	 Recovery rate: at least 40% volume of the collected waste for recycling and 

•	 Recycling measure: in the forms of (1) Recover, reuse of glass, PV cells that meets 
technical standards of producers, (2) Production of metal billet for industrial sectors, 
(3) Production of glass of less than 5mm as materials for industrial sectors and (4) 
Production of other products.

•	 Disclosure: Producers and importers are responsible for publishing information on the 
products and packages they produce and import, including input materials, guidance on 
separation, collection, reuse, recycling and risk warning for recycling, reuse and treatment. 
Producers and importers must register, fill in data, report and manage activities under 
National EPR website (epr.monre.gov.vn).

•	 National EPR Council: National EPR council includes representatives of Ministry of 
Natural Resources and Environment (MoNRE), Ministry of Finance (MoF), MoIT, Ministry 
of Health (MOH), Ministry of Agriculture and Rural Development (MARD), representatives 
of producers and importers, of waste recycling and treatment units, of related social 
environmental organisations. 
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MODEL OF EPR SYSTEM AS PROVISIONS OF ENVIRONMENTAL
PROTECTION LAW 2020
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The proposed model of EPR system is presented below. Under this model, there are producers/
importers who put PV modules on the Vietnamese market, consumers, the National EPR Council, 
the EPR Viet Nam Office, the VEPF, waste collectors and treatment facilities. 

There are 6 groups of recyclable products under EPR with road map for recycling defined as 
follows: 

•	 By 1 January 2024: packaging, batteries, lubricant oil, tire

•	 By 1 January 2025: WEEEs, including PV modules

•	 By 1 January 2027: End-of-life Vehicles (ELVs)

Figure 1. EPR system model.
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3.2	 Legal framework on solid waste management

In the past, solid waste is categorised into non-hazardous and hazardous waste. Under each 
category, it is further categorised by source, ie. domestic waste, industrial waste, medical waste, 
construction waste. 

The Decree 08 includes chapter V on waste management. Circular 02 provides further guidance 
on categorisation and management measures of different waste and is summarised as below.

•	 Categorisation of PV waste as hazardous or non-hazardous waste: Instead of two 
categories, hazardous or non-hazardous waste, the Circular 02 provides three waste 
categories, ie. (1) non-hazardous, (2) to be controlled and (3) hazardous waste. PV waste, 
coded 19 02 08, is categorised as “to be controlled”. In order to define a waste item as 
hazardous, the sampled PV waste must be analysed per The Technical Regulation QCVN 
07:2009/BTNMT on hazardous waste thresholds. The following thresholds could be 
relevant to PV module waste: Silver (Ag, 100ppm), Cadmium (Cd, 10ppm), Lead (Pb, 300 
ppm), Cobalt (Co, 1600 ppm), Zinc (Zn, 5000 ppm), Nickel (Ni, 1400 ppm)... To date, there 
is no such lab analysis data available in Viet Nam.

•	 Units of waste: When being categorised as non-hazardous waste, the measuring unit is 
ton while that of hazardous waste is kg. To date, households pay waste treatment service 
per heads-month. Under revision of LEP 2020, waste tipping fee will be based on volume 
for all types of waste.

•	 Environmental Impact Assessment (EIA): Waste recycling project, regardless domestic 
or non-hazardous industrial waste, is one of 17 types that potentially impacts the 
environment. A project with capacity from 500 tons/day or investment from 1,000 Billion 
VND (~ 43 Million USD) is required to conduct pre-EIA and EIA. Other recycling projects 
are required EIA. 

•	 Waste service providers: Domestic waste is handled by local waste service providers, 
selected by provincial authorities. Other types of waste must be handled by registered 
waste service providers Operations with solid waste volume of less than 300 kg/day can 
be handled as domestic waste.  

•	 Environmental License: Environmental license is required to all projects that generate 
wastewater, dust, air emission to environment. Environmental license must be obtained 
prior to operation. The application for environmental licenses must include equipment 
and vehicles to collect and treat waste.

•	 Collection of PV waste: Individual and organisation that collect recyclable products and 
packages, including PV waste from households, individuals, government offices, public 
areas for recycling obligation are not required to obtain environmental licenses but are still 
required to comply to other responsibility as waste owner. PV waste should be calculated 
per weight or volume. It is noted that recyclable waste from households, if separation at 
source, will not be charged for collection, transportation and treatment.



49

CO
M

M
ER

CI
AL

 A
N

D 
IN

DU
ST

RI
AL

 R
OO

FT
OP

 S
OL

AR
 (C

IR
TS

)•	 Investment and tipping fee: Collecting and handling domestic solid waste is a 
public service. The norms of investment and tipping fee are regulated by Ministry 
of Construction under Decision 1345/QD-BXD for domestic waste treatment. This is 
available for landfill, compost, incineration technologies and is used as reference for 
provincial budgeting, but not necessarily a ceiling fee. There is no regulation on waste 
treatment cost of industrial waste. 

•	 Responsibility of households: There will be charged for the cost of collection, 
transportation, and treatment of domestic waste from households. It is regulated that 
households are expected to sort domestic waste at source into three categories of 
(1) recyclable/reusable waste, (2) food waste and (3) other waste. The cost of waste 
collection, transportation, and treatment to be paid by a household will be charged from 
head-month to weight or volume. This will be effective at latest by 31 December 2024. 

Decision 491/QD-TTg of 7 May 2018 related to the amendments of the national strategy on 
integrated solid waste to 2025 with a vision towards 2050 defines a number of specific targets 
on solid waste collection and treatment in order to minimise the waste volume which currently 
ends up at landfills from 70% today to less than 30% by 2025. Some targets that may be relevant 
to the development of PV recycling model in Viet Nam are:

•	 By 2050, all solid waste will be collected, reused, recycled by advanced environmentaly 
friendly technology and suitable to local conditions, minimise the solid waste volume 
to landfill.

•	 Specific targets by 2025

•	 100% hazardous and non-hazardous waste from production, trading, services, medical 
units, craft villages and 85% from households and individuals will be collected, 
transported and treated

•	 100% electronic producers set up and publish collection points of discarded products

•	 All special urban areas and urban areas category I5 have waste recycling units  

•	 90% of urban domestic solid waste and 80% of rural domestic solid waste will be 
collected and treated, aiming the ratio to landfill of less than 30% 

•	 New investments in both urban and rural domestic waste treatment must ensure the 
post-treatment residues to landfill is no more than 20% of the total volume.

Under Decree 08, the application of best available technologies is introduced. Investors and 
Factory owners are expected to study, apply best available technology for at least one activity or 
production step by 1 January 2028 and 1 January 2029 respectively.

5 Resolution No 1201/2016/UBTVQH13 dated 25 May 2016 on classification of urban areas: six types of municipalities in Viet Nam are 
Special municipality (more than 5,000,000 people, more than 3,000 people/km2), Type I municipality (more than 1,000,000 people, more 
than 2,000 people/km2), Tyoe II (more than 200,000 people, more than 1,800 people/km2), Type III (more than 100,000 people, more than 
1,400 people/km2), Type IV (more than 50,000 people, more than 1,200 people/km2) and Type V (more than 4,000 people, more than 1,000 
people/km2)
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3.3	 Observations on legal framework

•	 There is on-going discussion on the EPR application on existing PV producers and 
importers since it is only effective in 2025, ie. recycling responsibility of existing producers 
and importers is not defined. 

•	 In case the revised PDP is approved, there will be no or a very limited number of new 
producers and importers with PV modules to Viet Nam markets from today till 2030. The 
EPR legal framework may need to update for PV waste. 

•	 The compulsory collection ratio of 3% seems rather low to gather sufficient amount 
of input materials for a recycling unit. PV recycling cost may increase significantly by 
transportation cost.

•	 The legal framework on waste management does not categorise whether the PV waste is 
hazardous or non-hazardous, but “waste to be controlled”, ie, to be confirmed by lab test 
results. International experience should fill up this gap.

•	 There is mechanism to support collection of PV waste, ie. it is not required to obtain 
environmental license for collecting PV waste. There will be no extra charge on collection, 
transportation and treatment of recyclable waste from households. 

•	 A PV recycler must ensure material recovery rate of minimum 40% and no more than 
20% residues to landfill. 

3.4	 Current PV waste management practices in Viet Nam

3.4.1	 Management of solid waste

There are different ways of solid waste handling by households (domestic waste) and others 
(industrial waste). Although there is a public service provider that collects and handles domestic 
waste from households, recyclable waste as paper, plastic, metal, textile, electronic devices are 
commonly collected and handled by the informal sector (waste picker, dealer, and craft village) 
for some money. The remaining will be sent to public service providers. Industrial waste 
owners must deal with an official waste treatment company, including public waste treatment 
companies, to collect and handle their waste, record and report the volume.
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Figure 2. Solid waste flow

Waste recycling ratio, if handled by (public) waste treatment companies, is insignificant and 
mainly happens with plastic components by private waste treatment companies in combination 
with waste to energy technology. 

The tipping fee for domestic waste treatment is defined by provincial authorities while the 
cost for handling industrial waste depends on the volumes per trip, distance, and frequency of 
waste collection. The Urban environment company (URENCO) and City Environment Company 
(CITENCO) are the most common public service providers in Viet Nam. In Hanoi, a household 
pays a fixed fee of 26,500 VND/household/month or 9.7 US$/tonne while the real cost per ton 
of waste is estimated to be 39 US$, including 24 US$ for collection, 11 US$ for transportation and 
4 US$ for landfilling6. The difference in cost for waste collection, transportation and treatment 
will be covered by the provincial people’s committee. This fee, cost and scheme are similar in 
other provinces.

3.4.2	 Management of electronic waste

A lot of materials of electrical and electronic waste (e-waste) have value in the secondary market 
(because the materials are mainly metals and plastics) and attract the informal sector in Viet 
Nam. For disposing its domestic e-waste (computer, TV, fridge, fan, telephone, mobile phone, 
etc.), a household has three choices in hierarchy of priority:

•	 Selling e-waste to individual buyers to gain some payback. The individual buyers will 
transport the e-waste to waste dealers, then craft village for dismantling and collecting 
the valuable parts, mainly the electrical circuit boards. The recovered parts are exported, 
mainly to China. The remaining part, plastics and other components are not yet recycled 
and being dumped back to environment and therefore being under the attention of the 
communities and the Government.

6  WB - Solid and industrial hazardous waste management assessment
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Average Unit Non-hazardous 
waste

Hazardous 
waste

E-waste

Transportation US$/trip 16 (13-22) 70 (11-109) 17 (12-130)
Distance km 66 (5-120) 302 (5-600) 268 (100-600)
Truck capacity tonne/trip 20 (5-20) 18 (1-40) 25 (1-30)
Waste treatment US$/tonne 80 (61-87) 456 (130-1565) 301 (130-696)
Total US$/tonne 81 (63-88) 460 (141-1568) 302 (130-700)

•	 Sending e-waste to some initiative program for free. Viet Nam Recycles is most well-known 
for e-waste recycling. It was established by HP and Apple in 2015. Viet Nam Recycles has 
established 10 e-waste collection points in Hanoi and Ho Chi Minh cities for collecting 
batteries and e-waste from households. Collected items are sent to hazardous waste 
treatment companies. 

•	 Sending e-waste to public waste service providers as domestic waste. 

Industrial enterprises must treat their (e-)waste as industrial waste. According to the WB study 
on hazardous waste management, the average gate fee (collection, transportation and treatment) 
for discarded e-waste (waste code 16.01.13) is 6 Million VND/tonne, i.e. 260 US$/tonne. 

There is some research regarding the application of treatment technologies for e-waste to recover 
heavy metals from circuit boards with thermal and/or chemical processes. However, this is still 
at its R&D phase. The main treatment activities at craft village remain with mechanical processes.

3.4.3	 Cost of transportation and treatment

Cost for transportation and treatment of industrial waste are normally quoted as a lumpsum 
rather than breakdown into transportation cost and treatment cost. When breaking down, 
the transportation cost is quoted per truck capacity. The table below consolidates field result 
study on average values of all respondents. It showed that the average costs for handling non-
hazardous industrial waste, hazardous industrial waste and e-waste are 81 US$/tonne, 460 
US$/tonne and 320 US$/tonne respectively. However, except the cost for non-hazardous waste, 
those of other types have a wide range of values.

An interview of a waste treatment company showed that the treatment cost of e-waste normally 
includes transportation cost, except when the volume per trip is less than 2 tonnes. In this case, 

2 Million VND (87 US$) will be added in. The treatment price heavily depends on the frequency 
of waste collection and its volume. On a monthly basis of more than 2 tonnes/month, waste 
treatment price for e-waste as electronic circus, control board, computer screen, printer, etc.  is 
5 Million VND/tonne (217 US$/tonne) while the unit price for one time order is double, ie. 10 
Million VND/tonne (435 US$/tonne). The cost of PV modules is the same as that of e-waste.

Table 1. Costs of transportation and treatment of industrial waste
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)3.3.4 	 Management of PV waste

For the moment, most of field study respondents expressed that the PV waste is kept in store 
rather than being sent out for treatment. 

EPC collected the discarded PV modules under a quarantine scheme for the first two years. 
In later years, the PV module owner stored them on site. PV owners understood that they 
have responsibility for handling PV waste as one of the e-waste rather than requesting the 
responsibility of producers and importers. One of the reasons was that because there was no 
contractual clause on this. 

The field study came with the following observations and highlights on PV waste management.

•	 PV producers are preparing for waste recycling. Solar BK is planning to establish a recycling 
unit in 10 years. The company does not see a high enough volume to start studying. The 
costs for long distances of waste transportation, is most concerning. Currently Solar BK 
supports PV recycling at the cost of 20-30 US$/module.

•	 EPC is the organisation to deal with PV owners, thus potential waste, if any. Neither PV 
producers nor importers has direct contact with PV owners. The legal framework does 
not count on role of EPC in managing PV waste. 

•	 EPC can sell a waste PV module instead of paying for treatment. One EPC stated that in 
case that the producers and importers do not take their recycling responsibility, they can 
still sell discarded PV modules at the price of 200,000 VND per module or 8.3 Million VND 
per tonne (360 US$/tonne). 

•	 Beside the cost for transportation and treatment, there might be cost for dismantling a 
PV system. It is similar to the cost of installation, around 10-20% of the contract value, 
depending on the distance of transportation. 22,000 US$/MW is one of the values provided 
during the field study.

•	 Besides the informal sector (craft village), there are three waste treatment companies 
that offer PV waste treatment. They are (1) Hoa Binh industrial waste recycling and 
treatment joint stock company (Hanoi), (2) Bac Son Urban Environment and Industry 
joint stock company and (3) An Sinh trading and construction company limited. PV waste 
is dismantled mechanically to collect materials as aluminium, plastic and glass for selling 
to the recycling units. The remaining parts are incinerated. The estimated cost for PV 
treatment by these companies is 5 Million VND/tonne (218 US$/tonne).
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)Chapter 4: PV waste management scenarios in 
Viet Nam

KEY TAKEAWAYS

The Vietnamese solar PV market experienced notable multi-gigawatt growth in the years 
2019 and 2020, bringing total installations in the country to 16.6 GW of solar capacity. 
Due to changes in the policy framework, the PV fleet expansion has been nearly zero since 
the end of 2020 and is not expected to grow significantly in the short to medium term. 

Looking at the market and waste generation forecasts analysis and the inherent 
characteristics of PV modules, it can be concluded that it will take decades before PV 
modules in Viet Nam reach their natural end-of-life stage. Assuming a 30-year life span, 
significant waste streams can be expected only during the 2040s. 

At the same time, non-negligible PV waste streams will be generated from PV modules 
that are either damaged during transportation and installation, or that experience failures 
during operation. The amount of waste generated in the period 2022-2030 by these two 
waste streams is difficult to estimate, due to the high uncertainty in the evolution of the 
PV market in the country in the next decade. 

Despite the large margin of uncertainty, a general takeaway is that waste stream volumes 
are expected to remain limited throughout the decade, remaining below 10 kt cumulatively 
in all scenarios in 2025 and not exceeding 30 kt in any scenario by the end of the decade. 
The PV industry should use this time to develop and implement a well-functioning end-
of-life management system, in anticipation of the future large waste streams generated in 
the long run. 

The 3% mandatory collection target set in the current law does not seem a well-fitting 
scheme for PV waste management. The analysis shows that, in all scenarios assuming PV 
additions in the country, the required collection volumes would be unattainable, as they 
would be several times higher than the PV waste generated.
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4.1	 Waste generation model, assumptions and scenarios

4.1.1	 Methodology

The PV waste generation model used in this study is based on the analysis of historical data 
about PV installations in the country and the forecasted deployment scenarios. Past and future 
PV installations are used to determine the amount of PV waste generation in the period 2022-
2030. In order to do so, a number of assumptions have been used, with particular regard to the 
evolution of PV deployment, the weight of solar modules, and the generation of PV waste at 
different lifetime stages: transportation and installation; operation; end of life. The assumptions 
are presented in the following paragraphs.

4.1.2	 Historical data

Viet Nam developed a national strategy on the development of renewable energy in 2015. The 
promulgation of Decision 11/2017/QD-TTg introducing an FIT scheme for solar PV projects 
triggered the first investments for installation and operation of the first two ground-mounted 
PV power plants with a total capacity of 86 MW in 2018 (Krong Pa and Phong Dien). Thanks to 
the attractive FIT scheme, more than 4 GW of utility-scale capacity have been installed in both 
2019 and 2020 (see Fig. 3). By the end of 2021, there were 145 utility-scale PV power plants 
of with a total capacity of 8,904 MW connected to the grid. Amongst them, there are two PV 
floating power projects with a combined capacity of 98 MW (Dam Tra o and Da Mi).7  

Figure 3. Viet Nam solar PV annual and cumulative capacity 2015-2021

7  There are some data inconsistencies on the capacity of PV systems connected to the grid. In this study, EVN annual operation report data is 
used.
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)In parallel to the utility-scale capacity, a very large number of rooftop PV systems have been 
installed in 2020, totalling 7,760 MW of installed capacity in a single year. This has been driven 
by the FIT2 scheme, which in 2020 set very attractive tariffs for rooftop solar in particular. The 
FIT2 was valid from May 22nd until December 31st of the same year, and created a rush to 
develop as many projects as possible before the deadline. 

With the termination of the FIT2 scheme, the support framework for solar has become much 
less favourable. The PV sector in Viet Nam saw a dramatic collapse in 2021: according to EVN 
data, only 52 MW were installed in the whole year, bringing the cumulative operating solar 
capacity to 16,664 MW. The solar installation boom in recent years has given the country a 
significant lift towards the achievement of its PV targets, which are currently under revision.

Adding to the legislative vacuum that followed the termination of the FIT2 regime, in January 
2022, Viet Nam’s National Load Dispatch Centre (NLDC) stopped approving any future solar 
and wind energy projects citing grid constraints arising from the installation of high capacities 
of renewable sources in recent years. This move is expected to last at least until the end of the 
year. At present, the current PDP8, whose revisions are still ongoing, expects no solar additions 
between today and 2030.  

4.1.3	 Assumptions related to the market share

Due to the changes in the support framework for PV projects, the Vietnamese market has 
been dominated by utility-scale systems in the beginning of its solar story, with rooftop PV 
systems being installed only in 2020. In cumulative terms, however, there is a good balance 
between rooftop and utility-scale capacity, which contribute 47% and 53% of the total capacity 
respectively (see Fig. 4). These equal to 7.8 GW of rooftop installations and 8.9 GW of large-scale 
systems.
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Figure 4. Viet Nam solar PV annual installed capacity by segment 2015-2021



58

4.1.4	 Assumptions related to the annual growth of PV generation capacity

Viet Nam annual and cumulative PV capacity forecasts are based on the latest PDP8 draft and 
SolarPower Europe’s Global Market Outlook 2022-2026 (GMO 2022)8. Four scenarios have 
been used: the PDP8 Scenario, which according to the Government’s draft plan sees zero solar 
growth until 2030 as well as the Low, Medium, and High Scenarios, which are based on the GMO 
2022 analysis and are developed to capture the possible evolution of solar deployment under 
different policy and market conditions.9 

The PDP8 Scenario does not expect any solar additions between today and 203010. 

In the other scenarios, due to recent changes in the policy framework and the current uncertainty 
about the sector’s future, it is expected that annual installations in 2022 will remain low, 
ranging between 0.3 GW in the Low Scenario and 1.0 GW in the High Scenario, with the Medium 
Scenario at 0.6 GW. Following a period of limited growth, the Medium Scenario anticipates that 
the market will regain pace in the medium term, regain the GW size in 2023 and continuing the 
upward trend until 2026, when it will reach 3.8 GW annually installed. 

The GMO 2022 provides an outlook of solar market scenarios until 2026. For the remainder 
of the 2020-2030 period, which is the time horizon considered in this report, it is assumed 
that the market will expand in a stable manner. Therefore, in the period 2026-2030 the market 
is assumed to grow 15% year-on-year in all GMO 2022 based scenarios11. However, the 15% 
annual growth has quite different results in absolute numbers, given the different status of the 
market according to each scenario. Across the three scenarios there is a large difference in the 
baseline annual market (i.e. 2026), ranging between 2.1 GW in the Low Scenario and 8.2 GW in 
the High Scenario. As a result, the marginal growth in the annual market expressed in absolute 
terms is assumed to be limited in the Low Scenario (0.3-0.5 GW per year) and significant in the 
High Scenario (1.2-1.9 GW per year).

Applying these assumptions, by 2030 the annual market reaches 6.7 GW in the Medium 
Scenario; however, it goes as low as 3.8 GW in the Low Scenario and as high as 14.3 GW in the 
High Scenario.

8 SolarPower Europe (2022): Global Market Outlook for Solar Power 2022-2026. Link: https://www.solarpowereurope.org/insights/market-
outlooks/global-market-outlook-for-solar-power-2022
9  SolarPower Europe’s five-year forecast consists of Low, Medium and High Scenarios. The Medium Scenario anticipates the most likely 
development given the current state of play of the market. The Low Scenario forecast is based on the assumption that policymakers halt solar 
support and other issues arise, including interest rate hikes and severe financial crisis situations. Conversely, the High Scenario forecasts 
the best optimal case in which policy support, financial conditions and other factors are enhanced. Market data is based on several sources, 
including information disclosed by grid operators, policy targets on solar, as well as national experts’ views on current and future market 
developments.
10  It is important to highlight that the draft PDP8 considers only installations beyond 1 MW in size and not behind-the-meter systems. For 
this reason, the annual solar market would be most likely more than zero. For the purpose of this study, it has been decided to display zero 
annual growth in the PDP8 Scenario, while a low growth annual market is reflected in the Low Scenario.
11  A 15% annual growth rate is considered representative of typical solar market expansion without specific policy changes. This approach 
has been chosen due to the lack of visibility on long-term market development.
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As a consequence of zero annual additions until 2030, in the PDP8 Scenario cumulative PV 
capacity remains stable at the current level of 16.7 GW.

Based on the annual market analysis, the three GMO 2022 based scenarios expect little 
cumulative capacity expansion in the near future. In the short run, the total PV fleet should not 
increase significantly from the 16.7 GW that were in operation by the end of 2021. In the second 
half of the decade, however, more sustained growth is expected to take place, though at different 
levels in each of the three scenarios. We forecast that the total solar capacity will reach 49.9 GW 
by 2030 in the Medium Scenario, with the Low Scenario at 34.6 GW and the High Scenario at 
87.3 GW.
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Figure 5. Viet Nam annual PV market scenarios 2022-2030

Figure 6. Viet Nam cumulative PV market scenarios 2022-2030
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4.1.5 Assumption of the weight (mass) of solar modules 

The weight of solar PV modules, on a t/MW basis, is assumed as follows:

Assumption of 1 MW PV module weight 2010-2020

Assumption of 1 MW PV module weight 2021-2030

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

t 100 96 92 88 85 82 78 75 68 67 56

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

t 56 55 55 54 54 53 53 52 52 51

The weight of 1 MW of solar PV modules decreases over time as technology developments 
decrease the amount of materials needed. As the largest efficiency gains took place in the 2010s, 
it is assumed that the further technology improvements will lead to a limited decrease of weight 
per MW.

Assumptions based on international experience have been adapted to the Vietnamese context 
in light of the results of a local stakeholder survey, whereby most of respondents (90%) agreed 
that the weight reduced over the time and indicated that in 2020, 1 MW of solar capacity 
generated 56 tonnes of solar waste. Results of the survey are available in the Annex.

4.1.6	 Assumptions related to the PV waste components 

Total waste generation is based on three main components:

a.	 waste generated during transportation and installation of new PV capacity

b.	 waste generated during the system operation due to failure

c.	 waste generated when the PV module reaches its end-of-life phase.

Total waste = Waste transportation & installation + Waste operation (replacement) 
+ Waste end-of-life

Each of these three components is examined in detail in the following paragraphs.
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)4.1.7	 Assumptions related to the waste generated during transportation and installation 

Waste generated during transportation and installation is based on annual installed capacity, 
and builds on assumptions on damages during transportation and installation based on 
international experience. 

The assumption for waste generated during transportation and installation is the following:

% waste transportation & installation:	 0.1% of annual capacity

The assumption has been validated through the results of the survey carried out among local 
stakeholders. Survey results are available in the Annex.

4.1.8	 Assumptions related to the waste generated during the system operation

Waste generated during system operation is based on cumulative installed capacity, and 
builds on assumptions on failure rates from international experience and the literature.12 The 
assumptions are the following, depending on a Low, Medium, and High Scenario:13 

These assumptions are in range with the feedback received from local stakeholders, which 
indicated a 0.5% cumulative failure rate in the first 2-4 years and a 2-4% cumulative failure rate 
in the first 10-15 years.

4.1.9	 Assumptions related to the waste generated at the end of life

Waste generated when the PV module reaches its end-of-life phase is expected to have negligible 
impact for the purposes of this study. Solar technologies have a long expected lifetime of about 
30 years. This value has been validated by local stakeholders. Since no significant PV capacity 
has been installed before 2019, no modules are anticipated to reach their expected end-of-life 
phase before 2030, the latest year taken into account in this study. It is expected that end-of-life 
PV waste will be the major source of total PV waste from the 2040s onwards.

12  European Commission (2020): Preparatory study for solar photovoltaic modules, inverters and systems. https://publications.jrc.ec.euro-

pa.eu/repository/handle/JRC122431	
13  The Low Scenario assumption has been applied to calculate total PV waste generation in the Low Scenario; the Medium Scenario assump-
tion has been used for the Medium Scenario, and the High Scenario assumption for the High Scenario. 

Failure rate (%)

% waste operation (low) 0.0050%

% waste operation (medium) 0.0525% of cumulative capacity

% waste operation (high) 0.1000%
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Annual PV mass (kt)

20
21

20
22

20
23

20
24

20
25

20
26

20
27

20
28

20
29

20
30

PDP8 Scenario 3 0 0 0 0 0 0 0 0 0

Low scenario 3 15 28 56 88 114 130 148 169 192

Medium scenario 3 31 59 125 183 204 232 265 301 343

High scenario 3 57 143 257 387 435 495 563 641 730

Cumulative PV mass 
(kt) 20

21

20
22

20
23

20
24

20
25

20
26

20
27

20
28

20
29

20
30

PDP8 Scenario 936 927 917 908 899 890 881 873 864 855

Low scenario 936 942 961 1007 1085 1188 1307 1442 1596 1772

Medium scenario 936 957 1006 1121 1293 1484 1702 1949 2231 2551

High scenario 936 983 1117 1362 1736 2153 2626 3163 3773 4466

4.2.2	 Calculation of the waste generated during transportation and installation

The annual mass of PV waste generated during transportation and installation is calculated, for 
each of the four scenarios, based on the corresponding assumption. Results are shown in Table 4. 

Mass of PV waste generated 
during transportation and 
installation (kt) 20

21

20
22

20
23

20
24

20
25

20
26

20
27

20
28

20
29

20
30

PDP8 Scenario 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

Low scenario 0,00 0,02 0,03 0,06 0,09 0,11 0,13 0,15 0,17 0,19

Medium scenario 0,00 0,03 0,06 0,12 0,18 0,20 0,23 0,26 0,30 0,34

High scenario 0,00 0,06 0,14 0,26 0,39 0,43 0,49 0,56 0,64 0,73

4.2	 Calculations

4.2.1	 Calculation of the mass of the installed capacity

The annual mass of PV installed capacity is calculated, for each of the four scenarios, based on 
the PV weight assumptions. Results are shown in Table 2.

Table 2.  Annual mass of PV installed capacity, in kt

The cumulative mass of PV installed capacity is calculated, for each of the four scenarios, based 
on the PV weight assumptions. Results are shown in Table 3.

Table 3. Cumulative mass of PV installed capacity, in kt

Table 4. Annual mass of PV waste generated during transportation and installation, in kt
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4.2.3	 Calculation of the waste generated during operation 

The annual mass of PV waste generated during operation is calculated, for each of the four 
scenarios, based on the assumptions on failure rates. Results are shown in Table 5. It can be 
observed the waste generated during operation is significantly higher than waste generated 
during transportation and installation presented before.

Table 5. Annual mass of PV waste generated during operation, in kt

4.2.4	 Calculation of the total waste generated 

Under the GMO 2022 based scenarios, the annual mass of PV waste will remain at comparatively 
low levels in the timeframe 2022-2030, reaching 1.68 kt by the end of the period in the Medium 
Scenario, with the sensitivity analysis ranging between 0.28 and 5.20 kt. In the PDP8 Scenario, 
the annual mass of PV waste in 2030 is 0.04 kt. For the sake of comparison, 25 kt of PV module 
waste was collected in the EU in 2019 according to PV CYCLE’s estimate, which is about 0.6% 
of the total WEEE collected in the EU in 2019, which amounted to 4,500 kt or 4.5 Megatonnes 
(Mt).14 

Figure 7. Annual total mass of PV waste 2022-2030

14  Eurostat (2022), Link: https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Waste_statistics_-_electrical_and_electronic_
equipment#Electronic_equipment_.28EEE.29_put_on_the_market_and_WEEE_collected_by_country
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Under the GMO 2022 based scenarios, the cumulative mass of PV waste will also remain limited 
in the next half of the decade; however, depending on the evolution of the market throughout 
the period and the failure rates in installed PV systems, it could reach significant sizes. Under the 
Medium Scenario, the cumulative mass of PV waste is expected to remain below 10 kt by 2030. 
With a low failure rate and assuming limited market growth from the Low Scenario, total PV 
waste could be as low as 1.56 kt. However, the High Scenario anticipates a much larger amount 
of PV waste, exceeding 26 kt, based on optimistic market developments and an assumption of 
more failures during system operation. In the PDP8 Scenario, the cumulative mass of PV waste 
in 2030 is 0.45 kt.

Looking at the market and waste generation forecasts analysis and the product characteristics, 
it can be concluded that it will take decades before PV products in Viet Nam reach their natural 
end-of-life stage. Assuming a 30-year life span, significant waste streams can be expected only 
during the 2040s. 

At the same time, non-negligible PV waste streams will be generated from PV modules that 
are either damaged during transportation & installation, or that experience failures during 
operation. 

The amount of waste generated in the period 2022-2030 by these two waste streams is difficult 
to estimate, due to the high uncertainty in the evolution of the PV market in the country in 
the next decade. Despite the large margin of uncertainty, a general takeaway is that waste 
stream volumes are expected to remain limited throughout the decade, remaining below 10 
kt cumulatively in all scenarios in 2025 and not exceeding 30 kt in any scenario by the end of 
the decade. The PV industry should use this time to develop and implement a well-functioning 
end-of-life management system, in anticipation of the future large waste streams generated in 
the long run.
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Figure 8. Cumulative total mass of PV waste 2022-2030
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Under the current Vietnamese law, a compulsory recycling ratio applies to solar PV products. As 
mentioned in Chapter 3, it is regulated that the PV panel producers and importers in Viet Nam 
are responsible for recycling at least 3% of the volume placed on the market in the year before. 
The law envisages review and increase of this target every three years. It is understood that the 
target is a collection target.

Based on the annual PV market scenarios illustrated in the previous sections, annual PV waste 
collection targets have been calculated and compared to the expected PV waste streams from 
our analysis (see Fig. 9). 
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Figure 9. Annual PV waste collection target under a 3% target

In the PDP8 Scenario, intuitively, since the annual installed capacity is zero for all the years 
between 2022-2030, the resulting collection targets after 2023 are also zero.

In the GMO 2022 based scenarios, annual collection targets range between 0.5-1.7 kt (Medium 
Scenario: 0.9 kt) in 2023 and between 5.1-19.2 kt (Medium Scenario: 9 kt) in 2030. Crucially, 
in all scenarios and all the observed years between 2023-2030, the mandatory collection 
targets are several times higher than the expected PV waste generated. In the Medium and High 
Scenarios, they range between 130% and 560% of the annual PV waste generation; in the Low 
Scenario, between 600% and 1,800%. In other words, the current 3% mandatory collection 
target based on annual installed capacity does not seem a well-fitting method to set PV recycling 
targets, due to the long-life feature of the product and the underpinning market conditions. Not 
only producers and importers will not be able to meet mandatory recycling rates in any market 
condition, due to PV waste unavailability; this could also create perverse incentives to shorten 
product lifetime in order to meet the mandatory collection rates. 
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Chapter
05
Policy options for PV waste 
management in Viet Nam
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)Chapter 5: Policy options for PV waste 
management in Viet Nam
At the time this assignment has been initiated, there was no EPR-legislation in place in Viet 
Nam and therefore this chapter describes the policy approaches for PV waste management 
even though Articles 54 and 55 of LEP and Decree 08/2022 have been approved and published 
during the drafting of this study. The authors have maintained this chapter because they are 
convinced that the current text of Decree 08/2022 is not ripe for the EPR-requirements for PV 
modules as from 1 January 2025. Moreover, during the workshops, MoNRE has confirmed that 
additional Circulars and/or Decrees are required to define better the EPR-requirements for PV 
modules. Therefore, the overview of the policy approaches shall bring a true added value in the 
next phase of law making.  

5.1	  Overall policy approaches for PV waste management
Three overall policy approaches are outlined: 

1.	 a business-as-usual scenario, maintaining the current status quo

2.	 an improved business-as-usual scenario, whereby a landfill ban is introduced but the end-
owner retains end-of-life management responsibility

3.	 an Extended Producer Responsibility scenario, whereby, on top of a landfill ban, the producer 
has legal responsibility over the end-of-life management of the product.

The options are described in more detail below.

5.1.1	 Business-as-usual

This means to maintain the current situation until 1 January 2025 whereby:

•	 the end-owner of the waste has to organise the waste management at the time the waste 
is generated, at his own cost

•	 no financing is set up for the waste management of PV modules for the past, the present 
and the future

•	 risk of uncontrolled landfilling exists

•	 there is no control nor monitoring of how the waste is treated

•	 in an overall, PV waste management is poor.

5.1.2	 Business-as-usual Plus

This means to adjust the current situation whereby:

•	 the end-owner of the waste has to organise the waste management at the time the waste 
is generated, at his own cost

•	 no financing is set up for the waste management of PV modules for the past, the present 
and the future
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•	 a landfill ban is introduced for PV modules

•	 control and monitoring are done by the Environment Police through the reported data 
from waste treatment facilities

•	 in an overall, the PV waste management situation is improved, but with limited results.

A landfill ban is one of the recommendations and this can be promulgated very fast and will 
improve the current (BAU) situation at least for 2.5 years until entry into force of the EPR-
requirements for PV Modules as from 1 January 2025.

5.1.3	 EPR

This means the introduction of a responsibility towards the “Producer”, defined as the “first one 
putting the PV module on the territory of Viet Nam’, whereby:

•	 the producer is responsible for the waste management at the time the product is placed 
on the market; waste management is carried out collectively through the setup of one PRO 
for PV modules managed and steered by the Vietnamese PV industry; individual Extended 
Producer Responsibility is allowed as long as this is under the same conditions as for a PRO

•	 financing is secured at the time of putting the PV module on the market, covering present 
and future PV waste management costs; moreover, financing for the past can be foreseen 
through a staggered approach

•	 a landfill ban is introduced for PV modules

•	 control and monitoring are organised by the Environment Police and/or Department 
of Natural Resources and Environment (DONRE) or Ministry of Natural Resources and 
Environment (MoNRE) through the PRO or the Individual Producer; moreover, regular 
reporting on the sold amounts of PV modules and on the amounts of waste PV modules 
collected is carried out

•	 in an overall, the PV waste management is high.

A comparison of the three policy approaches is available in Table 6.
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BAU BAU+ EPR

Legal responsibility End-owner End-owner Producer

Financing present waste 
management

no no yes

Financing future waste 
management

no no yes

Financing past waste 
management

no no possible

Landfill ban no yes yes

Waste control and monitoring no EP EP through PRO

Overall waste management poor intermediate high

Table 6. Comparison of business-as-usual, business-as-usual plus, and EPR policy options

Compared to a BAU scenario or to an improved BAU scenario whereby a landfill ban is introduced, 
the authors of this study recommend the Extended Producer Responsibility approach as the 
best one for the Vietnamese context, as it constitutes the most effective means to perform sound 
PV waste management. It is advised to implement an EPR law for PV modules which sets the 
principle of a Producer Responsibility for PV modules and – where required – other products of 
a PV system, such as inverters and batteries.

Regarding the basics of treatment and recycling of PV modules, the authors refer to the 
Report of International Energy Agency (IEA) PVPS of January 2018, which has been written in 
cooperation with Solar Power Europe:  End-of-Life Management of PV modules: Trends in PV 
Module Recycling Technologies, IEA PVPS Task12, Subtask 1, Recycling Report IEA-PVPS T12-
10:2018.15

15  The report is also online available at https://iea-pvps.org/key-topics/end-of-life-management-of-photovoltaic-panels-trends-in-pv-
module-recycling-technologies-by-task-12/
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5.2	 Introduction to EPR business models for PV waste management

Over the last few decades, many countries have actively implemented policies and programmes 
to reduce pollution and waste generation. The NIMBY syndrome (Not In My Back Yard) reflects 
the growing concern of the public regarding waste as an aesthetic problem as well as a risk to 
human health and the environment. In addition, the tightening of disposal options has placed 
an emphasis on options for reducing waste and increasing reuse and recycling.

Faced with the increase of generated waste, many governments have reviewed available policy 
options and concluded that there was a need to apply new instruments to address this problem, 
including placing the responsibility for the post-consumer phase of certain goods on producers. 
EPR is a policy approach in which producers accept significant responsibility (financial and/or 
physical) for treatment or disposal of post-consumer products. Assigning such responsibility 
could provide incentives to prevent wastes at source, promote environmentally compatible 
product design and support the achievement of public recycling and materials management goals.

The OECD defines EPR as an environmental policy approach in which a producer’s responsibility 
for a product is extended to the post-consumer stage of a product’s life cycle. There are two 
related features of EPR policy: (1) the shifting of responsibility (physically and/or economically; 
fully or partially) upstream toward the producer and away from municipalities, and (2) to 
provide incentives to producers to incorporate environmental considerations in the design of 
their products.

EPR programmes can be best understood as changing the traditional balance of responsibilities 
among manufacturers and importers of consumer goods, consumers and governments with 
regard to waste management. Although they take many forms, these programmes are all 
characterised by the continued involvement of producers and importers with commercial goods 
at the post-consumer stage.

Allocating responsibility and determining who is the producer are two of the most important 
policy design issues. This Chapter is intended to make information on EPR issues and benefits, 
and on the actions required to establish effective EPR policies and programmes available to the 
Government of Viet Nam. It examines various issues and framework conditions related to the 
design of EPR policies and programmes. Where possible, it draws on experience to date, as well 
as attempting to guide Government policymakers with regard to relevant conceptual issues. It 
provides guiding principles and lists of questions for decision-makers to help them as they make 
their decisions about EPR. A list of policy recommendations is provided at the end of this Chapter.
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5.3.1	 Introduction

EPR has been recognised by most countries as a policy approach that can provide incentives to 
reduce the amount of post-consumer waste going to final disposal. However, in order to realise 
the benefits of EPR, a number of considerations should be taken into account to ensure that 
the policy yields the desired effect in the areas it addresses. Effective policy design will depend 
on the national circumstances, conditions, the market and priorities. Therefore, this section 
discusses how the policy context and other factors can influence the design and outcome of 
EPR. It also provides a set of principles to guide policymakers when they establish EPR policy.

While the promotion of market-driven solutions is generally the preferred approach, this 
section attempts to provide you with information that can help you decide on the direction and 
approach most appropriate for application in Viet Nam. Product characteristics, markets, and 
intra-firm relations all affect the selection of an EPR instrument.

5.3.2	 Guiding principles for EPR

The following guiding principles for the design and development of EPR policies and programmes 
emerged from assessing multiple EPR-programmes worldwide. These principles underline the 
development of effective EPR policies and programmes.

•	 EPR policies and programmes should be designed to provide Producers16 with 
incentives to incorporate changes upstream at the design phase in order to be more 
environmentally sound.

•	 Policies should stimulate innovation by focusing more on results than on the means of 
achieving them, thus allowing producers flexibility with regard to implementation.

•	 Policies should take into consideration a life cycle approach in order that environmental 
impacts are not increased or transferred somewhere else in the product chain.

•	 Responsibilities should be well defined and not be diluted by the existence of multiple 
actors across the product chain.

•	 The unique characteristics and properties of a product, product category or waste stream 
should be factored into policy design. Given the diversity of products and their different 
characteristics, one type of programme or measure is not applicable to all products, 
product categories or waste streams.

•	 The policy instrument(s) selected should be flexible and chosen on a case-by-case basis, 
rather than setting one policy for all products and waste streams.

•	 Extension of producer responsibilities for the product’s life cycle should be done in a way 
to increase communication between actors across the product chain.

•	 A communication strategy should be devised to inform all the actors in the product chain, 
including consumers, about the programme and to enlist their support and co-operation.

16 Under the European WEEE Directive a “Producer” is the natural or legal person established in the country and which manufactures and 
sells or which imports and distributes brands of products or which purchases OEM products and sells these under his own name or brand 
in the country; the Producer can also be established outside the country when the Producer is the owner of an online web shop which sells 
directly to residential or B2B-end customers in the country.
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To enhance a programme’s acceptability and effectiveness, a consultation of stakeholders 
should be conducted to discuss goals, objectives, costs and benefits.

5.3.3	 Goals and objectives

One of the most important steps in designing an effective EPR scheme is establishment of clear 
policy goals and program objectives. Goals should be transparent and established in relation to 
specific environmental improvements, such as biodiversity, natural resource preservation or 
conservation, and energy conservation. The list below is not comprehensive.

There are four principal goals for EPR:

•	 Source reduction (natural resource conservation/materials conservation).

•	 Waste prevention.

•	 Design of more environmentally compatible products.

•	 Closure of materials use loops to promote sustainable development.

A number of objectives for EPR policies can help meet stated policy goals. In this section an 
objective is viewed as a specific action or tactical step toward the policy goal. The objective(s) 
selected will vary depending on the type of product or product category, waste stream or sector 
to be addressed, as well as national priorities, conditions and circumstances.

Examples of possible objectives for EPR policies include, inter alia:

•	 reducing use of [particular] natural resources

•	 reducing use of [specified] raw materials

•	 reducing use of certain toxic substances and/or other potential hazardous components

•	 reducing littering

•	 reducing the spread of incinerators and their pollution

•	 reducing the spread of landfills and their pollution

•	 reducing the amount of waste going to final disposal (i.e. landfill)

•	 reducing energy use

•	 financing a portion of waste management costs

•	 internalising costs of waste management (or other externalities) into price of the product

•	 increasing reuse and recycling of products

•	 increasing the recycling of materials to retain their maximum value

•	 creating an organised system for collecting specific products, product groups or waste streams

•	 reducing waste management costs to taxpayers



73

CO
M

M
ER

CI
AL

 A
N

D 
IN

DU
ST

RI
AL

 R
OO

FT
OP

 S
OL

AR
 (C

IR
TS

)•	 reducing the costs of waste management borne by municipalities

•	 developing cleaner production and products, which can include:

•	 incentives for more environmentally compatible products;

•	 products with less toxic and/or hazardous compounds;

•	 developing new recycling techniques and capacity; improving materials management.

In setting goals and objectives, a number of issues affecting the nature, operation and results of 
EPR policies should be taken into account. These include defining the programme’s terms and 
scope, setting targets or quotas, and identifying the roles and relationships of other laws and 
regulations already in place. The following sections address these points.

5.3.4	 Defining terms

Terms such as producer, final product, recovery, recycling and distribution chain need to be 
clearly defined from the start. Therefore, the Government can rely on the knowledge at – inter 
alia – the MoNRE and the Department of Natural Resources and Environment.

5.3.5	 Scope

Scope of an EPR programme should be considered in relation to stated goals and relative 
objectives. Types of products, product groups, waste streams and/or sectors to be addressed 
need to be determined since they can greatly affect how a programme should be designed 
and developed. Without a clear and concise definition of the scope, many issues, such as the 
complicated mix of product characteristics, can affect allocation of responsibilities and clarity 
of the roles of those affected by a policy.

5.3.6	 Legal and administrative approaches

There is a continuum of approaches for implementing EPR – from fully voluntary to mandatory. 
Policymakers contemplating EPR will need to decide early on whether to make the programme 
voluntary or mandatory or to use a combination of the two (e.g. negotiated agreements or 
covenants). While particular EPR instruments and measures are discussed in section 2, the 
following paragraphs provide an overview of approaches for decision-makers to bear in mind.

5.3.7	 Mandatory approaches

Many countries have used legal mechanisms (such as regulations and ordinances) for 
implementing EPR programmes. Decisions on whether to pursue a mandated programme should 
be made vis-à-vis the EPR policy, goals and national environmental priorities. Governments 
considering establishment of a mandatory programme must first identify whether appropriate 
authority (e.g., waste agency) exists. If not, the enabling legislation, regulation or ordinance 
would need to be developed. Additionally, under a mandatory programme, a formal oversight 
role may be needed and provisions for sanctions would be necessary to ensure compliance. Also, 
costs of implementing a mandatory programme could be significant and should be evaluated.
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5.3.8	 Voluntary approaches

Voluntary approaches are a category of environmental policy instruments, covering a wide variety 
of arrangements. They range from industry-based to government-based initiatives and include:

•	 unilateral commitments by industry

•	 agreements achieved through direct bargaining between polluters and pollutees

•	 agreements negotiated between industry and public authorities

•	 voluntary programmes developed by public authorities to which individual firms are 
invited to participate.

A pervasive use of voluntary approaches can be observed in several countries. Negotiated 
agreements like the Dutch Packaging Covenant or the Flat Glass Take-back programme (VRN) 
are well known. Increasingly, company specific or sector-wide unilateral commitments are 
emerging in the area of EPR, especially with product take-back. The motivations behind these 
programmes can include economic drivers to recover high-value items, public relations gestures, 
means to avoid government intervention, or means to secure greater market share. Often such 
programmes result in reduced resource and energy consumption, reduced operational costs, 
and increased credibility with shareholders and the public. The Responsible Care programme 
embodies the concept of product stewardship and is a well-known example of a multilateral 
(voluntary) commitment made by the chemical industry in many countries.

Recently, more and more industry-based initiatives like product stewardship (which often 
includes product take-back) and take-back have emerged. An evaluation of the drivers for 
these programmes and their expansion under certain product categories can provide valuable 
insights to decision-makers considering EPR.

5.3.9	  Targets and quotas

Targets for recycling and quotas for the take-back of products are found in most currently 
operating EPR programmes. This mechanism can be critical when the objectives are, for example, 
to increase reuse or recycling rates or to reduce the amount of waste going to final disposal. 
Targets and quotas, which could be quantitative and/or qualitative, might include recycling or 
recovery rates, performance quotas or specific quality objectives. Consultations with affected 
and interested parties can help increase the acceptability of targets by the public, industry, and 
all levels of government.
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•	 Who is involved in setting the target? (e.g. stakeholders).

•	 Will the target be voluntary or mandatory?

•	 What is the time for meeting the target? Will there be a phase-in period?

•	 What would happen if the target is not met in the established time period?

•	 Are baseline data available to measure the target against?

•	 What is the capacity of the market to meet set targets or quotas?

5.3.10  Matching supply and the capacity to manage the demand for recyclables 

The public response to the German Packaging Ordinance was such that the initial targets were 
significantly overachieved. German secondary materials markets became saturated, and the 
excess material was “dumped” on the international market at below-market prices. The key issue 
was that the capacity and technical capability available to handle all the secondary materials did 
not fully exist when the Ordinance came into force. Over time, this market failure has corrected 
itself and decision-makers took away the lesson that national capacity and the capability to 
recycle secondary materials need to be scrutinised before setting targets and quotas.

The development of new recycling capacity requires time and investment, and governments 
may wish to introduce specific targets and quotas on an incremental basis to ensure that there is 
adequate time for the market to react to any unanticipated impacts. In order to avoid inhibiting 
innovation and perhaps stifling recycling capacity, care should be taken not to set targets at 
arbitrary rates or shift the focus from longer-term changes to shorter-term fixes. In order to 
avoid such negative effects, one option could be to establish a phased-in schedule of targets or 
quotas to help build capacity and technical capability over time. Decision-makers might also 
want to establish a public awareness program concerning the targets and what they mean.
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5.3.11 Roles and relationships of national and sub-national environmental goals, 
programmes and laws

In developing EPR policies, decision-makers should review how they would interact with and 
support national environmental priorities and objectives. As part of this review, it is necessary 
to assess environmental policies and laws to evaluate the current situation and to ensure that 
no conflicts exist with proposed EPR policies and programmes or with other national and sub-
national laws (including trade and competition). At this stage, decision-makers may wish to take 
stock of current industry-based voluntary initiatives and local programmes as they consider 
whether intervention is necessary or where best to intervene. When Viet Nam is considering 
a mandatory approach, it would be prudent to assess the current legal structure to identify 
whether appropriate authority exists, whether a new law, regulation or ordinance would have 
to be created, or if adjustments to current regulations can be made.

5.3.12  Internalisation of costs

A major obstacle in achieving sustainable economic development arises from the presence of 
external environmental costs. The OECD Council Recommendation on the Use of Economic 
Instruments in Environmental Policy from 1991 states that sustainable and economically efficient 
management of environmental resources requires internalisation of pollution prevention and 
control and damage costs. The importance of internalising costs as clearly acknowledged in 
this Act, is a fundamental aspect of environmental policy design. Within the context of EPR, the 
extension of the producer’s responsibility could explicitly lead to a substantial internalisation 
of social costs for treatment and disposal. It could also implicitly correct other environmental 
impacts along the life cycle, not currently reflected in the final product price.

5.3.13  Participation of actors in the product chain - sharing responsibilities and setting 
targets

Part of the EPR debate concerns the concept of shared responsibility – or more explicitly, 
whether a producer should have primary responsibility under EPR. Sharing responsibilities 
across the product chain is an inherent part of EPR. While the policy mechanism is called 
Extended Producer Responsibility, it should be borne in mind that all actors in the product chain 
and in society must participate in order to optimise its effects. However, sharing responsibilities 
is a delicate aspect of EPR. All actors, including consumers, have an important role to play in 
effectuating EPR policy. Similarly, the co-operative nature implicit under EPR requires careful 
planning and communication among all affected and interested parties in the product chain.

Goals, objectives, and the type of policy instrument selected will dictate the allocation of 
responsibility. Regardless of the EPR mechanism selected, effective EPR implementation 
depends on the participation of all the actors in the product chain; they are all responsible in 
some way or other for the environmental externalities. The challenge for governments is to 
design their policies and programmes so that responsibility is appropriately shared without 
diminishing the incentives placed on producers to reduce the product’s environmental impacts 
at the post-consumer phase.
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)5.3.14  Polluter-Pays Principle

In 1972, the OECD enshrined Polluter-Pays 
Principle (PPP) as the overarching economic and 
social principle with regard to promoting efficient 
resource allocation for environmental protection 
while avoiding distortions in international trade 
and investment.

The Polluter-Pays Principle states that the 
polluter should bear the expenses of preventing 
and controlling pollution to ensure that the 
environment is in an acceptable state, irrespective 
of whether these expenses are incurred through a 
charge on pollutant emissions or in response to 
direct regulation. Nearly 30 years of environmental 
regulations are based on the PPP.

Depending upon nature of the market structure 
and inter-firm relationships, environmental 
policies applied at the level of the externality may 
not always achieve their environmental objective. 
Moreover, in the case of waste generation, the 
administration costs associated with targeting 
waste flows with different environmental impacts 
may be excessive due to the complex nature of 
household waste.

EPR, on the other hand, seeks to influence the 
reduction of life cycle impacts from products 
by creating such incentives explicitly. Rather 
than relying only upon price changes arising 
from policies applied at the point of waste 
generation to transmit the appropriate signals, 
EPR seeks to achieve this by integrating the 
appropriate incentives through responsibility. 
This is particularly important in cases where 
there is a very extended production-consumption 
chain, little vertical integration, and imperfect 
markets. With respect to EPR and PPP, there is 
nothing inconsistent about EPR insofar as the 
externalities are internalised within the product 
chain responsible for generating the externality.
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KEY TAKEAWAYS

1.	 The EPR policy framework should be viewed in terms of both product and waste 
management policy. The policy option selected would depend on where in the product 
chain decision-makers wish to influence materials extraction, design or disposal.

2.	 Several EPR policy instruments and measures are available to governments to help them 
meet their stated goals and objectives. They are product take-back, deposit/refund, 
advance disposal fees, product/material taxes, combined upstream tax and subsidy and 
minimum recycled content requirements. Policymakers should review these different 
instruments to identify which might best meet their particular needs. The point of 
intervention for the instrument selected depends on the point where the market fails to 
internalize the impacts from the disposal of products at their post-consumer stage. The 
instrument or mix of instruments that would best meet policy goals should be selected.

3.	 An instrument’s applicability depends on policy goals, or the influence or pressure 
necessary to reduce environmental impacts of concern.

4.	 Several types of supportive measures can be used to enhance the effectiveness of an 
EPR policy. Such measures should be selected in light of the policy goals.

5.	 Environmental effectiveness and economic efficiency of EPR should be examined. If a 
less onerous alternative or measure could produce the same effects as the EPR policy 
instrument, there would be no point introducing EPR-based policy.

6.	 Selection criteria can help policymakers select an EPR policy instrument that best suits 
their needs. These criteria are environmental effectiveness; economic efficiency; political 
acceptability; administrability (ease of administration); and innovative advancement.
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)5.4	 Instruments and measures

5.4.1	 Introduction

This chapter describes a range of policy instruments for implementing EPR policy. Three 
basic categories of instruments exist: take-back requirements, economic instruments, and 
performance standards. 

Take-back requirements can meet policy objectives by assigning responsibility for the end-of-
life management of products e.g. product take-back. 

Economic instruments can be used to meet the same objectives. These instruments are 
incentive-based and provide flexibility to the private sector to establish the means to accomplish 
the program requirement e.g. deposit/refund, advance disposal fees, material taxes and the 
upstream combined tax/subsidy. 

In addition, performance standards like minimum recycled content can be set to specify a 
particular percentage of recycled materials to be used in the product.

5.4.2	 Policy drivers

National environmental priorities and other drivers need to be taken into account when 
considering EPR. To date, countries have used EPR to stimulate change in three key priority 
areas: resource efficiency, cleaner products and waste management. EPR can help realise 
objectives of sustainable development by helping to reduce wastes, reduce the release of 
potentially toxic chemicals in the environment, reduce use of virgin material inputs and lower 
energy consumption.

When resource efficiency is the primary concern, the policy emphasis would be on resources 
consumed in the production phase. Supporting instruments might include material taxes, take-
back, combined upstream tax/subsidy and recycled content requirements. A specific focus would 
be on a life cycle approach. Measures should be designed to maximise overall environmental 
gains without limiting action to a particular phase of the life cycle.

In contrast, if improving the design of more environmentally compatible (or cleaner) products 
drives decision-making, the emphasis of EPR will centre on specific products or product 
categories that pose problems at the post-consumption phase of their life cycle. Increased 
attention to product design for better durability and recycling, as well as transparency of 
environmental impacts to the consumer, may also be expected. Supporting actions could include 
advance disposal fees, take-back and recycled content standards. Other supportive programmes 
would include those such as eco-labelling to identify preferable products for the consumer and 
for green government purchasing.

Waste management driven decisions are more likely to focus on the specific percentages of post-
consumer materials to be diverted from final disposal. These activities would further support 
related R&D or commercialisation activities for materials recovery technologies and capacities. 
Concerns about the internalisation of costs may be more narrowly focused on internalising 
costs for waste management. Instruments would include deposit/refund, take-back combined 
upstream tax/subsidy, and advance disposal fees.
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5.4.3	 EPR policy instruments and measures

While other environmental policy instruments tend to target a single point in the product chain, 
EPR seeks to vertically integrate signals related to the environmental characteristics of products 
and production processes throughout the chain. Several kinds of instruments and measures 
exist for implementing EPR. The following paragraphs outline some of the options available. 
The instruments discussed in this section are those that act to implement the basic principles 
of EPR. Therefore, programmes established using any of the instruments listed below would 
need to include the distribution of physical and economic responsibility under the EPR policy. 

It is relevant to note that the decision about which of these options are the most suitable for 
PV waste management has to be taken by the PV industry itself, as the principle guiding EPR is 
self-organisation by the producers in order to achieve the goals set in the regulation. Therefore, 
this section will not provide recommendations on the most appropriate options but will rather 
illustrate the full spectrum of the available instruments.

5.4.4	 Take-back requirements

Policies that require the producer and/or retailer to take back the product or its packaging after 
use are the clearest example of extending the producer’s responsibility into the post-consumer 
phase of a product’s life cycle.

Product take-back

The most active use of EPR, under both voluntary and mandatory schemes, is in product take-
back. EPR is applied to specific products (e.g. automobiles), product categories (e.g. electric and 
electronic products) or waste streams (e.g. packaging) that are to be taken back or returned. This 
type of programme is often associated with targets for collection and recycling and/or reuse. 

In most cases, the producer is given the responsibility (or as under voluntary systems, takes 
on the responsibility) of meeting the targets for reuse, recycling and collection through a 
law, ordinance or agreement unless other conditions such as participation in a Producer 
Responsibility Organisation (PRO) or in the initiation of an individual take-back scheme, 
have been met (PROs are industry-wide schemes that are set up to implement voluntary and 
regulatory EPR approaches, such as for example PV CYCLE).

Policy approaches range from legal requirements, to negotiated industry/government 
agreements, to completely voluntary industry-based programmes. Often take-back is regarded 
as the purest form of EPR.

While voluntary agreements fall under administrative approaches to EPR, it is important to 
note that there are certain industry-based initiatives that could serve as an option. Firms have 
taken action to redesign products for easier recycling and/or recovery of particular components 
deemed to have a positive value at their end-of-life stage. Some firms have redesigned products 
to reduce the amount of toxic materials or–chemicals used - based on voluntary challenge 
initiatives such as the US EPA’s 33/50 programme and the Canadian ARET programme. In other 
instances, a sector as a whole creates a programme - as was done in Australia through their 
packaging stewardship programme.
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Whereas take-back requirements use the assignment of responsibility to the producer for the 
end-of-life management of their products to meet the policy objectives, economic instruments 
can also be used toward the same objectives. Listed below are economic instruments that 
can be used to effectuate EPR policy. These instruments provide a direct financial incentive 
for actors to implement EPR. Examples of economic instruments that can be targeted to meet 
EPR objectives include deposit- refund schemes, advance disposal fees, and taxes and/or 
subsidies. Under an economic-based scheme, producers make sure that the products return 
to them through a variety of measures – by having targets in place, by the obligation that the 
scheme must sensitise the market, by the condition that take-back collection network must be 
established. 

When using economic instruments for EPR policy implementation, certain conditions should be 
established to ensure that a significant degree of the physical and/or financial responsibility of 
the producer is allocated. For instance, if the consumer is required to pay an advance disposal 
fee to cover the additional costs for treating their product at its post-consumer phase, then 
the physical responsibility should be extended to the producer. Another example would be the 
earmarking of a materials tax. Earmarking the tax would ensure that money paid by producers 
are used for the treatment of the products subject to the EPR programme. Moreover, this tax 
could be set so that it differentiates between those materials that are difficult to recycle or reuse 
(e.g. containing toxic chemicals or numerous types of materials) from those that are not.

Deposit/refund schemes

In a deposit/return system, a payment (the deposit) is made when the product is purchased and 
is fully or partially refunded when the product is returned to a dealer or specialised treatment 
facility. Traditionally, deposit/refund schemes have focused mainly on beverage containers. 
Despite the success rate of these schemes, little activity outside of beverage containers has 
evolved. Although they have been used in some countries to a limited degree for other product 
categories such as consumer batteries, fluorescent light bulbs, tyres, and shopping bags.

To encourage more environmentally sound choices of materials, charges are applied to specific 
products and are refunded when the product is returned.

Arrangements are usually made with retailers to accept same brand and type of product, which 
they sell. Distributors are often responsible for the pick-up of containers (or products) and 
delivery to a recycling or treatment centre. Deposit/refund schemes can also be organised 
through a recycling centre or through kerbside collection. However, studies indicate the return 
ratio is lower under these two methods. The physical responsibility for operating this scheme 
would be delegated to the producer (and perhaps the distributor).

Principally, the deposit should include the commercial costs of the container (or specific 
product), plus the environmental costs associated with the disposal or with littering. Refunds 
should equal the avoided environmental costs plus the scrap value of the container. Higher 
return rates can be achieved when the fee is set at a higher percentage of the price.

Administrative arrangements between the producers, retailers (and distributors) need to 
be made at the onset of the programme. To avoid dislocations, some programmes have set 
maximum numbers of returnables permitted per customer per retail establishment. Under a 
deposit/refund system, full or partial responsibility should be allocated to the producer.
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Deposit/refund schemes are often introduced as a means to encourage reuse and the reduction 
of material inputs (e.g. beverage containers), and/or to ascertain a reliable flow of materials for 
recycling and recovery operations. 

Advance disposal fees

An advance disposal fee (ADF), in the context of EPR, would be a fee levied on certain products 
or product groups based on estimated costs of collection and treatment methods. Fees are 
paid at the point of sale. Fees could be levied through the government or by an industry-based 
private sector organisation. Who collects the advance disposal fee (government or a private 
sector body) is an aspect that needs to be sorted out in the design of the system. The role of the 
retailer and distributor in this scheme needs to be arranged at the programme design stage.

Some countries with advance disposal fee programmes have set up a system to return a 
portion of the fee (paid by consumers) that was not used if recycling costs for the product have 
decreased. Similarly, lower fees or higher refunds could be paid for those products by which 
the waste management costs are reduced through actions such as redesigning the product for 
easier disassembly or with more homogeneous material composition. This scheme is similar in 
some respects to the deposit/refund scheme and is often used for longer-life products such as 
tyres, refrigerators or PV modules.

An ADF by itself would not constitute an EPR programme per se. The customer pays a fee 
for the recycling or treatment costs for the product, therefore, some portion of the physical 
organisation and treatment of the product at its post-consumer phase would need to be placed 
on the producers for the ADF scheme to be considered EPR. For example, producers (and 
importers) can organise an individual structure with retailers for product returns, or set up 
their own return depots. Another option is for producers and importers to form a private sector 
body (a PRO) to organise the collection and treatment of the products.

In efforts to enhance the communication about their EPR programme, one country requires 
that the advance disposal fee is placed on the customers sales receipt (and it is noted as a visible 
fee for the waste treatment of the product they are purchasing).

Material taxes

The aim of material taxes is to reduce the use of virgin materials (or materials that are difficult 
to recycle, contain toxic properties, etc.) in favour of secondary (recycled) or less toxic materials. 
Special taxes may be levied on particular materials used or on materials (or chemicals) deemed 
to cause pollution or create a particular hazard. This instrument can be used when source 
reduction is the principal goal.

Ideally, the tax should be set at a level where the marginal costs of the tax equal the marginal 
treatment costs. Taxes set at the optimal level can contribute to material reductions i.e. to a level 
that would address the externality. Establishing the appropriate tax level, and the administrative 
costs associated with collection and re-distribution of the revenues, would need to be factored 
into decision-making. The tax could be set in relation to the damage from production and/
or costs of waste management and as a scarcity premium. The tax level also should take into 
account costs for recycling, reuse and/or recovery of the product to ensure that the appropriate 
signals are transmitted across the product chain.
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consumer products. Under a tax programme, the physical responsibility (full or partial) for 
post-consumer products should be allocated. A structure closer to the core of EPR would be to 
delegate physical responsibility to the producer or to establish a shared system of responsibility 
in which the producer responsible for the extra costs for the treatment of the post-consumer 
products, and as exemplified under the Japanese and French packaging laws, the municipality 
could retain responsibility (funded by the materials tax) to collect and sort the wastes.

Upstream combination tax/subsidy

An upstream combination tax/subsidy (UCTS) model is an alternative economic instrument to 
EPR, and not successful. However, the UCTS is consistent with EPR and it could be used as an 
instrument for EPR since it is a tax paid by producers, which is then used to subsidise waste 
treatment. An upstream combination tax/subsidy instrument signals the producer to alter their 
material inputs and product design and provides a financing mechanism to support recycling 
and treatment.

The upstream combination tax/subsidy combines a tax on produced intermediate goods, such 
as aluminium ingot or rolls of specific grade paper, with a subsidy to collectors of recyclables 
like used beverage cans and old newspapers sold for reprocessing. The upstream tax is levied 
by weight rather than per unit of a good because it is focused on materials and seeks to reduce 
the physical amount of material that ends up going to waste disposal. A subsidy is then provided 
to waste management firms or local governments to finance waste management.

The allocation of producer responsibility would be financial (through the tax). Producers 
can also be given physical responsibility (full or partial) for treatment of the post-consumer 
products. For instance, the producer might recycle their products while the local government 
collects and sorts the waste through the subsidy. Tax schedules could be designed to deter the 
use of materials that might be difficult to recycle or have an impact on the environment (e.g. high 
toxicity). Establishing the correct tax and subsidy, as well as identifying who should be taxed 
and who should manage the system (level of government), are choices that decision-makers 
will need to make.

5.4.6	 Standards (Minimum recycled content requirements)

A target of a minimum amount of recycled content (or secondary materials) per product can 
be set (like a performance standard). While minimum recycled content requirements are a 
performance standard per se, they will also encourage taking back of materials for recycling 
or re-use of the product. The producers and intermediaries generally take on the physical 
responsibility (or an agreed combination thereof).

Progressive standards can induce the potential for innovation. As stated by Kemp et al, 199117  
, the policy mix of a standard (minimum recycled content) and a levy, or tax, can enhance 
the potential for innovation. Minimum recycled content requirements are often used with 
paper products, glass containers and plastic beverage containers. Some industry sectors have 
strong voluntary programmes for paper products, aluminium and plastics. Partnerships with 
government have also been formed.

17 Kemp, R. P. M., A. A. Olsthoorn, F. H. Oosterhuis, and H. Verbruggen (1991), Policy Instruments of Stimulate Cleaner 

 Technology, paper for the EAERE conference, Stockholm, June 11–14th, 1991.
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5.4.7	 Other industry-based measures

There are initiatives that firms may take that would meet similar objectives to EPR. Public 
policymakers would not be responsible for such policies per se but could help create conditions 
to stimulate these activities. One measure is leasing where ownership of a product never 
terminates. Another measure is a concept based on the new economy in which there is a 
transition from selling a product to offering a service.

Leasing

With leasing, the producer would not terminate ownership. Many companies advocate leasing 
of their products because this gives producers control over the entire lifecycles of their products 
and allows them to repair and reuse components. This option can be impractical, or impossible, 
however, in the case of products with a very short life.

Servicising

Servicising is the notion that firms firmly rooted in product manufacturing evolve into being 
service providers (White and Feng, 1998)18 . A servicised firm still makes a physical product, but 
subordinates such products within a new business strategy that sells their customers function 
rather than physical input. The firm actually moves beyond extended warranties for longer-life 
products and leasing to redefine itself as a service provider, relegating its products to “service 
delivery agents” while rebuilding its cost and profit structure on the basis of function. Examples 
of this evolution from a product to a service company include firms such as Henkel and Dow, 
who have established chemical management programmes. A package of services is provided with 
unit-based pricing structures, e.g. per door module coated or per wafer cleaned. Xerox has moved 
from a copy machine maker to being a “documents management” company where they now sell a 
service. Xerox finds this product stewardship programme provides them with better control over 
the product. The concept of servicising clearly indicates an important trend for the future.

5.4.8	 What is the primary response to an instrument?

The policy goals and specific programme objectives will influence decisions on which 
instrument(s) is selected and the point of intervention along the product chain. The following 
table depicts the EPR policy instrument and its primary response. While all instruments have 
secondary and indirect effects that could influence behaviour and changes across the product 
chain, Table 7 highlights the primary responses under EPR to the specific intervention.

18 White, Allen and Linda Feng (1998). “Servicising: The Quiet Transition to EPR,” paper presented at the OECD Workshop on Extended and 
Shared Responsibility for Products: Economic Efficiency/Environmental Effectiveness. Washington, DC, 1–3 December.
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Source 
reduction

Environmentally 
Compatible Products

Waste 
Management

Deposit/refund X X
Take-back X X X
Materials tax X X
Combined Tax/subsidy X X
Advance disposal fee X
Recycled content 
requirements

X X

5.4.9	  Applicability

The goals of the EPR policy will guide policymakers to select the most appropriate instrument. 
The application of an instrument to a particular product, product group or waste stream should 
take into account the feasibility of steering producer and consumer behaviour in a particular 
direction.

Some of the policy instruments are more suitable or directly applicable to certain product 
groups, waste streams and sectors than others: that is, they can be directly aimed at product 
design and/or material choice stage in the product chain. Other EPR policy instruments target 
the waste management phase, but will create an indirect effect on the production and design 
phase of the product.

The allocation of physical and financial responsibility will affect the applicability of the 
instrument or mix of instruments.

Table 7. Primary response under EPR to specific interventions
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Product 
or waste 
stream

Stage in product 
chain

Direct 
response to 
intervention

Implementing body

Deposit/
refund

Specific 
products 
(e.g. 
beverage 
containers)

Disposal, with 
signals to design 
stage

Re-use and 
design

All levels of governments, 
industry based- firm 
level or private sector 
organisation

Take-back Product 
and waste 
streams (and 
sectors)

Disposal with 
strong signals 
to resource 
extraction and 
design stages

Re-use, 
recycling 
some source 
reduction and 
design

All levels of governments, 
industry based -firm 
level or private sector 
organisation

Materials 
tax

Product 
(specific 
inputs)

Resource 
extraction and 
design stages

Reduced inputs 
of targeted 
materials and 
design

National and sub-
national government

Advance 
disposal 
fee

Product Disposal stage Recycling and 
some reuse 
and recovery

All levels of governments, 
private sector 
organisation

Combined 
upstream 
tax/
subsidy

Product Design and 
disposal stages

Reduced 
material input 
and recycling

National and sub-
national government, 
private sector 
organisation (waste 
management)

Recycled 
content

Product (e.g. 
paper and 
plastics, etc.)

Design, signals to 
disposal stage

Design, 
reduced raw 
material input

All levels of governments, 
industry based- firm 
level or private sector 
organisation

5.4.10  Implementation components

The following table was developed to illustrate some of the implementation components for 
the EPR policy instruments listed in this section. While all the instruments can have ancillary 
effects, this table attempts to illustrate the direct effect or influence that could occur, the scope 
of the instrument (waste stream or product), and the body that could implement it.

Table 8. Implementation components of EPR policy instruments
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In addition to producer responsibility under EPR, other measures can be implemented, which 
complement and support the goals and objectives of EPR policy and programmes. These may 
be economic instruments that could help fund or reduce the cost of EPR, or they may be non-
economic (often performance based) in nature. The latter include measures such as landfill 
bans, environmental labelling, and environmental or green procurement.

The following list of mechanisms have been explored or documented internationally. 

Therefore, they are simply referenced here. It should be emphasised that the best mix of 
instruments would help bring about stated goals and objectives. Policy instruments and 
measures should be coordinated and not in conflict with other national or sub-national laws.

•	 unit based pricing (pay as you throw, waste volume charges)

•	 green government purchasing (especially of products with high recycled content where 
recycling quotas have been set)

•	 eco-labelling (energy consumption, environmental characteristics, etc.)

•	 landfill bans and taxes

•	 removal of subsidies on virgin materials

•	 disposal (landfill) bans and restrictions

•	 materials bans and restrictions; and

•	 product bans and restrictions.

5.4.12  Other instruments

Additional economic instruments that are being, or have been, examined in many countries and 
could supplement or provide support to an EPR policy include:

•	 virgin material taxes

•	 waste charges (levied on either collection or disposal of the waste after the point of sale)

•	 marketable permits (there is a potential application to products with respect to a 
legislation-driven level of recycling)

•	 recycling credits (payments made to those reusing containers or recycling materials, so 
that they do not go to final disposal).



88

5.5	 Environmental effectiveness and economic efficiency of EPR 

When is EPR likely to be more environmentally effective and economically efficient than 
alternative environmental policy instruments? This question can only be answered by 
distinguishing between the role of EPR-based instruments and other policy instruments in 
terms of the product [product-waste] chain. While other policy instruments tend to target a 
single point in the chain, EPR seeks to integrate vertically signals related to the environmental 
characteristics of products and production processes throughout the chain. 

This is best understood if we compare the usual EPR-based instruments which tend to “bracket” 
the chain (e.g. deposit-refund, product take-back, materials taxes, advance disposal fees, 
recycled content standards) with a policy instrument that targets either the beginning (e.g. a 
virgin materials tax), the middle (e.g. a product tax) or the end (e.g. a unit-based waste fee) of 
the chain.

For the latter type of instrument (those applied to a particular point in the product chain) to be 
environmentally effective and economically efficient, information related to the environmental 
characteristics of products must be transmitted up and down the product-waste chain through 
the market. 

Taking a unit-based waste fee as an example, such an instrument will be environmentally 
effective and economically efficient if it is able to transmit signals all the way back through 
consumption patterns, to manufacturing, and ultimately to product design. 

For instance, a unit-based waste fee should encourage consumers to purchase products that 
generate less waste and to recycle as much waste as possible. However, it should also encourage 
producers to manufacture and market products that have these attributes, since the market 
opportunities for such products will have improved relative to those products which do not. 
And finally, further upstream, there should be greater incentives to design products with such 
attributes relative to products that do not.

In some sense the broad acceptance for EPR is based upon a belief that such signals are not 
transmitted effectively through arm’s length market transactions. Thus, there is a belief that 
a unit-based waste fee will not result in sufficient incentives for design for environment. 
Analogously, it is felt that a virgin materials tax will not sufficiently affect household decisions 
about the packaging content of the consumers goods they purchase. Thus, information about 
the environmental characteristics of products is not being transmitted effectively through the 
market. Even, if such signals are transmitted, it may be felt that the time-lags from one end of the 
chain to the other are excessive, slowing down the realisation of the environmental objective. 
Thus, through EPR, governments have sought to integrate these incentives vertically throughout 
the chain by means of the policy instrument itself.

When would this government intervention be necessary? It would most often arise in cases 
where consumers had imperfect information about the environmental characteristics of 
products and thus did not base their consumption decisions on such information, even if 
they had clear preferences for less damaging goods. For instance, this would be the case if 
consumers did not recognise the relative waste burden of different products. It would also arise 
if product markets were imperfect at certain stages in the product chain. Illegal disposal is an 
obvious example of an important market imperfection, but even factors such as market power 
at particular stages of production can affect the transmission of signals. In such cases, signals 
concerning the environmental characteristics of products will not be effectively transmitted 
forward and backward.



89

CO
M

M
ER

CI
AL

 A
N

D 
IN

DU
ST

RI
AL

 R
OO

FT
OP

 S
OL

AR
 (C

IR
TS

)It might also arise if there are technical constraints that prevent direct targeting of a given 
externality at individual points in the product chain. For instance, virgin materials taxes (or 
even product taxes) are often inefficient and ineffective means of targeting waste-related 
externalities in cases where there is considerable variation in environmental impacts 
depending upon the precise nature of downstream use and disposal. However, substituting 
them for waste fees may also be environmentally ineffective since such fees are usually 
calculated on the basis of characteristics (e.g. weight, volume, size of bags) which treat 
environmentally important attributes of waste (e.g. toxicity, leachability, biodegradability) in 
an undifferentiated manner due to the high costs of doing otherwise at the point of household 
generation when wastes are mixed.

However, there is often a trade-off since instruments based upon EPR can incur considerable 
administration costs (for consumers, firms and governments) due to the complexity of 
“bracketing” the product chain effectively. This is particularly true for long-lived and widely-
dispersed goods produced in sectors which are not vertically-integrated and which are highly 
tradable. In such cases, there would not be reason to introduce EPR when less administratively 
costly instruments can achieve the same environmental goals and objectives more efficiently.

Thus, EPR is likely to be most effective and efficient in cases where other instruments are unable 
to provide the appropriate signals up and down the chain (due to imperfect information or other 
market imperfections), where it is difficult to target externalities precisely at individual points 
in the production chain (due to technical constraints), and where the administration costs of 
EPR are not excessive relative to alternative policy instruments. However, it is important to 
remember that in many cases the effectiveness of EPR cannot be compared with individual 
policy instruments, but rather with a mix of instruments targeted at different points in the 
product chain. In many ways, the rise of EPR as a policy concept is attributable to the lack of 
coordination that often exists in the design and implementation of multiple policies at different 
points in the product chain.
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5.6	  Selection criteria

Where more than one type of instrument is being considered, the mix of instruments with 
the best performance should be chosen. The performance criteria can be a useful guide for 
policymakers for analysing the value and advantages of establishing EPR policy and selecting 
appropriate instruments. These performance measurements can also be viewed as criteria 
for use in evaluating the type of EPR programme that would best meet the stated goals and 
objectives:

•	 environmental effectiveness: the extent to which the instrument could be used to reduce 
or change environmental impacts in relation to the policy targets set. In the context of EPR, 
upstream changes in product design and composition (e.g. use of less toxic chemicals) and 
waste diversion could be two factors.

•	 economic efficiency: the extent to which the instrument saves (and expends) resources, 
i.e. capital, labour, materials and energy. This would involve an analysis of the costs 
of implementing the policy and ways to economise on or reduce capital, labour and 
administrative costs if need be.

•	 political acceptability: the extent to which the instrument is supported politically (at 
national, international and sub-national levels).

•	 administrability: the extent to which the programme is feasible to carry out. The capacity 
and capabilities of government and producers, as well as other factors such as free-riding, 
orphan and existing products, and trade and competition issues should be considered here.

•	 innovative advancement: the extent to which the programme can stimulate technological 
and managerial improvements.

When attempting to decide which instrument or mix of instruments to select, an analysis of costs 
of items such as production factors, costs of collection, sorting management of final residuals, 
secondary material prices and the operation of current recycling schemes ought to be carried 
out by the producer. Similarly, the environmental benefit of less pollution, less toxic material 
being treated, increase in landfills and incinerators and other intangibles such as lower risks 
from toxic waste, public health and well-being should be calculated into the decision.

These criteria could be helpful in determining whether the design of the policy and/or 
instrument would meet needs and desired outcomes before a programme is developed. Once 
an EPR programme has been in operation for a few years, these criteria can be used to evaluate 
it to ensure that the course and direction of the policy still meet government expectations. Mid-
course adjustments could then be made accordingly. 
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KEY TAKEAWAYS

1.	 There are two responsibilities under EPR, physical and financial. These can be applied fully 
or partially (shared).

2.	 The producer is defined as the one with greatest control over the selection of materials and 
the design of the product. It can be the manufacturer, brand owner, or importer.

3.	 Governments need to select the responsibility model and assign precise responsibilities: 
ultimate, shared or apportioned.

4.	 Communication and coordination with all actors in the product chain are vitally important 
to the success of the EPR policy and program.

5.	 The level or degree of producer responsibility (full or partial for physical and/or financial 
activities) for the EPR program is a crucial decisional point in EPR policy design.

6.	 Decisions on the allocation of responsibility should be made in view of the policy goals, 
product characteristics, market dynamics, actors in the product chain and resources needed 
to implement the policy.

7.	 National government can set the framework for the policy and can contribute to the 
effectiveness of EPR by eliminating conflicting policies and by implementing policies to 
augment EPR.

8.	 State and local authorities play a crucial role under EPR. This includes their role and 
relationship to the producer, the PRO (if one is to be formed) and in the co-ordination of their 
participatory role when the product is a classical consumer product. Roles and responsibilities 
for local government under the EPR programme should be precisely defined. When however, 
it is a more B2B-product such as photovoltaic modules, local authorities are a stakeholder 
with whom the producer or the PRO can then make arrangements for the limited amount of 
post-consumer waste which might end up at local authorities’ collection facilities. 

9.	 The consumer and the final owner of the waste plays a dynamic role in most EPR programmes. 
For take-back programmes, it is imperative to inform the consumer and final owner on their 
role and help them understand the importance of their participation. The same is true under 
the deposit/refund, advance disposal fee and recycled content programs. Consumer and 
final owner convenience can be an important determinant of a program’s success. Measures 
such as placement of return receptacles in easy to access locations, Internet sites listing the 
location of product return depots, and active information campaigns will help to ensure 
public participation.
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10.	The role of the retailer and distributor within the context of the EPR programme should 
be established. The retailer can be a key conduit of information to the consumer and 
final customer and bridge the information gap between producers and consumers / final 
customers.

11.	For take-back programmes, a producer responsibility organisation (PRO) could be a 
useful option for managing and collecting products in lieu of each producer establishing 
its own separate system. A PRO could also be created to manage a deposit/refund 
programme or an advance disposal fee scheme.

12.	If a PRO is established, the role of local government and the PRO needs to be well defined 
when we deal with classical consumer products such as TV sets, washing machines.

5.7.1	 Introduction

The objective of this section is to summarise responsibilities under EPR and to define who is the 
producer. Also addressed are the roles of other actors and their potential interaction under an 
EPR scheme. Not all actors in the product chain are described in this section since they can differ 
depending on the product, product group, sector or waste stream addressed. Actors common to 
most product chains, and involved in the implementation of EPR, are included. The distribution 
of responsibility and other considerations to factor in when allocating responsibilities, are also 
discussed.

In reviewing the programmes in existence around the globe, take-back programmes appear to 
be a commonly used EPR instrument and the one most often selected for regulatory, voluntary, 
or industry-based EPR initiatives. Given the extent of experience and on-going activity with take-
back, the remainder of this document will focus primarily on conditions and issues associated 
with the take-back option. However, a majority of the conditions and issues related to take-
back have similar applicability to other EPR policy instruments. Decision-makers will be able to 
draw on the information presented in this section and previous sections to evaluate the issues 
and needs when considering the application of take-back and other policy instruments.

5.7.2	 Range of responsibilities

The core intent of EPR is to extend the responsibility for products at the post-consumer stage 
away from the taxpayer and municipalities and toward the producer of the product.

5.7.3	 What is meant by responsibility?

The first type of responsibility under EPR is physical responsibility. This refers to direct or 
indirect responsibility for the physical management of the products at the end of their useful 
life (post-consumer stage). Financial responsibility is the second type of responsibility, and it 
refers to the responsibility of the producer for paying all or part of the cost for managing the 
waste at the end of the product’s useful life. This includes activities such as collection, sorting, 
and treatment.
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(1998)20. They are informative, liability, and ownership of the product. Under a scheme for 
informative responsibility, a producer is required to provide information on the product and its 
effects during various stages of its life cycle (for example, eco-labelling, energy information, or 
noise). Liability refers to a specific responsibility for proven environmental or safety damages 
caused by a product. With ownership, the manufacturer retains ownership throughout the life 
cycle of the product.

Since policymakers will need to make decisions on identifying producers and characterising 
their responsibilities, the way the responsibility is allocated will help to explicitly define which 
responsibilities rest with various actors in the product chain.

5.7.4	 Who is the producer and for what are they responsible?

The role and nature of EPR necessitates an allocation of responsibility for implementing the 
policy instrument. A principal consideration is deciding who is responsible and for what? The 
responsibility and roles of actors in the product chain often differ depending on the product or 
category as well as the goals and objectives of the policy. Under EPR, leadership of the producer 
is critical to the success of the policy. The producer is in the position to influence a number 
of stakeholders to accept responsibility for their behaviour, including suppliers, businesses, 
consumers, educators, media, government and retailers (Fenton and Sinclair, 199721). The 
producer is also in the position to influence the environmental impact(s) – their products -- or 
correct the market failure.

Who is the producer?

Studies in Finland and Sweden indicate that the actors in the product chain surprisingly agreed 
that it is the producer in the product chain who should be responsible for the environmental 
issues related to products (Timonen, 1997; and Ryden and Lindhqvist, 199822). Both studies 
also noted that producers have in their hands product-related knowledge not available to others 
in the product chain. For example, usually the product producer has the greatest access to 
technological expertise, propriety information and product knowledge. Based on this knowledge 
and expertise, the product producer is in a better position than others in the product chain to 
make product changes, and it would be the producer who would accept physical and/or financial 
responsibility for the treatment of post-consumer disposal of the products they produce.

Producers are, therefore, in the best position to make changes to their products to meet the 
objectives of the EPR programme and to stimulate product innovation and redesign, promote 
less wasteful products (i.e. products where less waste enters the waste stream for final disposal), 
or produce products that are easier to re-use or recycle. As such, an EPR scheme is most effective 
if the producer is designated as the entity with the greatest control over the decisions relating 
to materials selection and product design.

20 LINDHQVIST, Thomas (1998), What is Extended Producer Responsibility? In Extended Producer Responsibility as a Policy
 Instrument -What is the Knowledge of the Scientific Community? International Seminar, May 1998, Lund.
21 FENTON, Robert W and John Sinclair (1997), Roles and Structure of Producer Responsibility Organisations, Canada.
22  TIMONEN, Paivi (1997), Consumers as Co-producers, paper presented at the OECD EPR Workshop, December 1997, Ottawa.
Rydén, Erik. (1998) Extended Producer Responsibility - an emerging field for new economic actors. In K. Jönsson, & T. Lindhqvist, 
Extended Producer Responsibility as a Policy Instrument – what is the Knowledge in the Scientific Community? (24-28). AFR-
Report 212. Stockholm: Swedish Environmental Protection Agency.
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With longer-life products (such as PV modules), the producer is considered to be the firm whose 
brand name appears on the product itself or the importer. However, in the case of packaging, the 
filler of the packaging, rather than the firm that makes the product container or wrapping, would 
be considered the producer. In instances where the brand owner cannot be clearly identified, 
the manufacturer would be considered as the producer. 

Ultimate responsibility

Given the diversity in product chains, actors and markets, there needs to be one actor assigned 
with the explicit responsibility under the EPR policy. The responsible party in the product chain 
would be the actor who has explicit or ultimate responsibility for meeting policy requirements. 
In most circumstances, the producer would be designated as the entity to which the ultimate 
responsibility is assigned. Assigning the ultimate responsibility to the producer, however, does 
not change the need for others to participate to ensure that the programme is carried out. A 
sharing of responsibility is an inherent part of EPR and is important for the success of the policy.

5.7.5	 Other responsibility combinations

Shared responsibilities

While close coordination with all actors in the product chain is an inherent part of EPR, 
responsibility may also be shared, in a more formal way, between the producer and the 
government or between one or more actors in the product chain. There are two basic models. 
The first model is shared responsibility between the municipal government and the producer. 
Under this model, the ultimate producer could be assessed a fee to pay for the physical 
management of the product at its post-consumer phase, although the municipality retains 
physical responsibility for a portion of the waste management. Many countries have used two 
options for implementation. One option is for the municipality to have physical responsibility 
(fully or partially) for the collection and sorting of the post-consumer waste while the producer 
(fully or partially) finances this activity and then physically takes the sorted waste back for 
treatment. The other possibility is for the municipality to continue operating as it had before, 
but with the producer paying for the extra costs associated with the treatment and disposal of 
their product. This applies for true products consumed by households. However, for products 
which are mainly consumed – installed with reference to PV modules – at large power plants 
and thus within a Business-to-Business environment, the shared responsibilities are spread 
amongst the producer and the other actors of the business value chain.

This shared method provides for partial cost internalisation for the financial management of 
post-consumer products.

The second model of shared responsibility consists of an agreement (formal or informal) 
between the producer and one or more actors in the product chain. The producer would have 
the ultimate responsibility and the lead under the EPR programme. Specific responsibility 
combinations would depend on the policy instrument, product, distribution chain and other 
such factors. Two examples of this model would be the producer entering into an agreement with 
a recycling firm to collect products or the producer entering into an agreement with a retailer to 
collect deposits and issue refunds. Sometimes distributors and retailers are enlisted to collect 
the products and return them to the producer. Another example would be the case of advance 
disposal fees where the retailer would be responsible for collecting fees and distributing them 
to a government body or private sector organisation (PRO).
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Another form of shared responsibility would be to apportion responsibility between each actor 
in the product chain. Under this method, the role and degree of responsibility of each actor 
would be determined for the specific product, product group or sector. The distribution of 
responsibility is based on the role of the actor in the product chain. Often, industry-led initiatives 
are based on this concept. One advantage of this method is the increase of information about 
the EPR programme being disseminated to the actors in the product chain.

Determining (and ensuring) a fair and equitable distribution of responsibility could be a more 
challenging process than reaching an agreement among the actors on their specific roles 
and responsibilities. Under apportioned responsibility, assurance that all parties are equally 
participating in the programme is critical in order to limit those instances when only one or 
two of the actors along the product chain fulfil their role and responsibility. The programme 
might need to be designed with checks and balances to ensure full participation by all actors 
in the product chain and to limit free-riding. Incentives or rewards for participation can help 
improve participation. Or other deterrents such as sanctions for non-participation (free-
riding) may be necessary.

Given these issues and the complexity of some product chains, this method might be best served 
in situations where the length of the product chain is relatively short (few actors) and there are 
not a high number of producers involved.

Within the case of apportioned responsibility, the actors involved in the product chain should be 
given the opportunity to allocate roles and responsibility in the product chain. Under negotiated 
agreements and mandatory systems, a government could assign responsibility for products at 
their post consumption phase to the product chain itself. If this mode is selected, it would be 
very important to set a time schedule and due date for results. For mandatory or negotiated 
agreements, governments may wish to incorporate a trigger clause that comes into force if the 
due dates are passed or other conditions are not met.

5.7.6	 Distribution of responsibility

Once a responsibility model is selected, a decision on the extent of physical and financial 
responsibility placed on the producer (and others) is needed. There are several choices and 
combinations of physical and financial responsibility that can be initiated. 

Combinations of these approaches to include full or partial responsibility are possible. 
Policymakers need to review the range of possibilities in the distribution of responsibility in 
relation to policy goals and the practicality of its implementation.

5.7.7	 Considerations when allocating responsibility

When allocating responsibility for EPR, the following considerations should be taken into account:

•	 stated policy goals and programme objectives

•	 characteristics of the product, product group or category (e.g. use of product, material 
complexity, length of product life, and so forth)

•	 market dynamics (e.g. the distribution of product for specific uses and sales volumes)
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•	 specific product chain and all relevant actors

•	 resources needed for policy development, implementation, oversight and compliance 
monitoring.

5.8	 Who pays?

A question often raised with EPR is who pays for, not who physically operates, the waste 
management system. Municipalities – financed by taxpayers - have traditionally undertaken 
treatment of municipal solid waste. Over time the sheer volume of per capita municipal waste 
has increased substantially and its composition has become much more complex. The rationale 
behind EPR is that the taxpayer burden of paying for that added pressure from increased waste 
could be reduced by shifting the financing to those who profit from the products. EPR recognises 
that producers are most able to alter products to prevent waste, minimise waste management 
costs and reduce environmental pressures of a product at its post-consumer stage. Therefore, 
EPR policy should be designed to provide incentives to encourage producers to absorb 
social costs from the treatment of their products. Any unavoidable costs could therefore be 
incorporated into the product pricing. The producer–and the consumer - in lieu of the taxpayer 
- would pay for the social costs (externalities).

5.8.1	 Funding mechanisms

As previously noted, an underlying issue with regard to EPR is how to fund the collection and 
treatment of post-consumer waste. Shifting what has traditionally been the responsibility of 
municipalities to the producer provides incentives for the producer to find ways to lower the 
costs they would pay.

The funding mechanism will depend on the particular instrument selected and product, product 
group or sector. Generally speaking, producers could pay through a tax or fee; consumers could 
pay through the product pricing or a fee, or through a combination of the above.

5.8.2	 Internalisation of costs into the final price of the product

Related to the method of paying for the EPR scheme is determining the level of cost internalisation. 
Internalisation of social costs, or externalities, is possible when full financial responsibility 
is shifted from municipalities to producers and consumers - even if the municipalities still 
perform the same functions as before. The producers would incorporate additional costs for the 
treatment of the post-consumer product into the price of the product (in a proportion relative to 
the elasticity of demand). Substantial cost internalisation gives producers incentives to change 
product design in order to reduce the costs associated with the treatment and/or disposal of 
post-consumer products.

In the case of partial-cost internalisation, the costs of treating post-consumer products are 
partially paid by the producers. They contribute financially to the operation of the local waste 
management system, but the municipality still bears some of the costs of collecting, sorting or 
treating the post-consumer products.
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National governments play a key role in establishing (through either law or negotiation) the 
legal policy framework for EPR and setting parameters for special agreements or voluntary 
programmes.

National governments can contribute to the effectiveness of EPR programs by: 

•	 raising awareness of program and requirements

•	 eliminating policies that are inconsistent with EPR objectives (for example subsidy 
programs for raw material extraction)

•	 implementing supportive policies and measures such as green government purchasing or 
unit-based pricing of household waste

•	 eliminating or removing barriers that are inconsistent with EPR policy; and 

•	 establishing mechanisms to help prevent free-riding and anti-competitive behaviour. In 
situations where policymakers wish to promote industry-based EPR initiatives, obstacles 
that would affect the initiation of voluntary efforts should be eliminated.

5.10	 Local government role

Regardless of which EPR responsibility model is selected, local governments have a crucial role 
to play. Under some schemes the local authority retains responsibility for the collection and 
sorting of the waste. For other schemes, local authorities will have a role to ensure that the 
waste is properly dispatched to a parallel regime. Local government has an important role in 
stimulating the recycling market, assisting firms to build appropriate recycling capacity, and 
transferring information about new technologies for recycling, cleaner production processes 
and cleaner products to the public. They also can be instrumental in communicating information 
about the EPR programme to the public.

EPR policies generally place new and different responsibilities on local authorities – particularly 
with respect to the increased need to co-ordinate their activities with industry. For programmes 
designed to rely on, or contract directly with, the local authorities to continue to carry out 
specific functions, responsibilities should be clearly defined and agreed. In situations where the 
EPR instrument results in the creation of a Producer Responsibility Organisation, it is critical 
that the relationship between the organisation and local authorities is precisely defined.

In countries where the local and regional authorities play a strong political role, they can help 
fulfil compliance and other oversight functions. Additionally, they can provide feedback to the 
national government on the effectiveness of the EPR programme at the local level.
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5.11	 Consumers

Consumer choices over which product to buy or how to dispose of it are critical factors to 
consider when designing an EPR programme. A communication plan, developed together with 
stakeholders, will help to strategically inform consumers of their roles and responsibilities 
under the programme. A well-conceived communication plan can help improve consumers’ 
understanding and appreciation of the benefits of EPR and what is expected of them. This can 
instil a key sense of responsibility and increase environmental awareness. Maintaining active 
communication with the public by releasing data and information about the programme and its 
accomplishments, or by informing them of what they can do to contribute to the programme, 
helps keep the consumer engaged. Effective public communication can provide subsidiary 
benefits deriving from peer pressure to comply with the programme (e.g. returning products 
or placing them in the proper bin). Lack of a consistent or systematic communication plan can 
jeopardise the operation of the EPR programme.

5.12	  Role of retailers and distributors

Roles and functions of retailers (distributors) need to be clearly defined because their strategic 
position in the product chain can influence the operation of EPR programs. The retailer can be 
the one who takes back the product (new for old or like product returns), collects the charges 
or fees, provides the refund, or selects and stocks the products on the shelves. The retailer can 
be a vital component in an information dissemination strategy as they can furnish consumers 
with information about the EPR programme, products, and their role.

5.13	  Producer Responsibility Organisations

Under take-back programs, it could be impractical and not particularly economically feasible 
for each producer to take back its own products. Therefore, third party organisations are often 
formed allowing producers to collectively manage the take-back (and most often arrange for 
the treatment) of products. 

These organisations are often referred to as Producer Responsibility Organisations (PRO) and 
can be an effective structure for managing and collecting post-consumer products. The need to 
create a PRO depends on the policy instrument selected and other factors such as the product 
group, number of producers and importers, and secondary materials to be collected. The 
advantages of a PRO as a means to implement the EPR programme should be examined in the 
design stage of an EPR program.

Most PRO’s in operation to date collect a fee directly from the producers based on a specific 
fee structure. Often a trademark is established for that organisation and the producer pays a 
fee to carry the trademark on the product. Ideally, fee structures should be designed by the 
organisation so as to reward those producers who move to achieve EPR policy goals and 
objectives. When a PRO’s rates vary according to the cost of disposal, the resulting “competitive 
disadvantage” to firms whose products are more difficult to dispose of is not a problem under 
competition law or policy. For example, in a packaging take-back system a standard fee per 
package would not provide any incentive to reduce packaging weight or to use more recyclable 
materials because the producer would not benefit financially from doing so. When the fees are 
based on weight and type of material, a producer can benefit from design changes that reduce 
waste and facilitate recycling.
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the EPR programme. 

PRO’s can support both voluntary and mandatory take-back schemes, deposit/refund systems, 
and advance disposal fee programmes. PRO’s can also have various functions extending beyond 
the management of take-back, such as for education and training of producers and consumers, 
collection of fees and other responsibilities as delegated under the EPR programme. 

Through co-operation, individual producers can fulfil their extended producer responsibility 
much more cost-effectively. In fact, given that smaller companies will have relatively more 
difficulty organising their own take-back systems than larger firms, the existence of an industry-
wide PRO will remove what would otherwise be a tendency for EPR policies to impose relatively 
high burdens on smaller firms. To the extent that the existence of a PRO enables small firms to 
stay in business, the PRO may actually increase the level of competition in a market subject to 
an EPR program.
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5.14	 Free riders, orphan and existing products

KEY TAKEAWAYS

Free riders

1.	 It is plausible that complete removal of free rider behaviour – the one of actors in an 
EPR system who do not pay for the benefits they receive – may not generate sufficient 
environmental benefits to justify the administrative costs to minimize  free riders.

2.	 An EPR programme’s ability to deal with free riders is an important factor in considering 
alternative EPR systems and alternatives to EPR.

3.	 Peer group pressure and disclosure of free riders can help increase discourage free riding.

4.	 Reducing the costs of an EPR programme will encourage participation.

5.	 Policymakers and PROs need to analyse the incentives they create for the various actors 
operating in an EPR system through different pricing structures and legal liabilities, to 
ensure (as far as possible) that these are consistent with the ultimate goals and objectives of 
the EPR program and with overall economic efficiency.

6.	 Under mandatory EPR programs, government enforcement against free riders may be 
needed to assure fairness to producers that carry out their EPR responsibilities.
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Orphan and existing products

1.	 The issue of how to treat products that already exist when an EPR programme is 
introduced

2.	 and products that do not have a parent company by the time they reach the end of their 
useful life is especially important in the case of long-life consumer durables.

3.	 Whether to include products already on the market in an EPR programme is a political 
decision that depends on the objectives of the EPR policy.

4.	 One problem related to orphan products occurs when the funding mechanism allows 
companies to keep the fees paid by consumers at the point of sale, which are intended to 
cover the costs of products” end-of-life management.

5.	 New product fees paid at the point of purchase can be used to address the problem 
of existing products, but this means the financial burden of end-of-life management of 
used products is imposed on producers and consumers of new products.

6.	 Last owner pays after the point of purchase is a funding option for existing and orphan 
products. It might be possible to insure against certain orphan product problems.

7.	 It might be appropriate to phase-in obligations over time, in order to increase acceptance 
and equity.
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5.14.1	Introduction

Three main issues that need to be addressed by any EPR program are “free riders’, “orphan” and 
“existing” products. Free riders are the actors in an EPR system who do not pay for the benefits 
they receive. Orphan products are those which are subject to an EPR policy, but whose producer 
is non-existent due to bankruptcy or other reasons. “Existing” (pre-existing) products are those 
already on the market at the time the EPR policy is introduced. The ability to deal efficiently 
with these issues is an important consideration when different EPR programs and alternatives 
to EPR are analysed.

5.14.2	Free riders

Free riders benefit from the EPR system without contributing an appropriate share of the 
costs. There is scope for all kinds of participants (consumers, producers, importers, retailers, 
collectors and recyclers) to free ride one way or another. While there are various ways to reduce 
free riding, there is usually a trade-off between effectiveness and administrative cost. Achieving 
zero free riding, even if possible, would probably not be worth the cost.

The extent of the free rider problem depends on the design of the EPR system (policy instrument 
or mix of instruments selected) and the type of product involved. Take-back systems for 
products with thousands of producers/importers, for example, have a higher potential for free 
rider problems than those in more concentrated markets. The scope for free riding is greater 
and more complicated to deal with when a large number of producers (packaging material 
manufacturers, brand owners, wholesalers, retailers, etc.) are part of a long production chain.

In other product areas such as PV industry, electronics or motor oils, where the industry is 
more concentrated and/or vertically integrated, the number of producers affected by an EPR 
programme may be considerably smaller. Thus, there will be fewer free riders and the issue can 
be easier to deal with.

In some cases, the scale of free riding does not threaten the financial viability of an EPR system 
but does raise equity concerns, as the free riders obtain a competitive advantage. In others, 
however, even a small amount of free riding can compromise the entire system.

The following are examples of free riding in the context of take-back and recycling schemes: 

•	 Producers/importers may under-declare the amount of products they put on the market 
that should be covered by the EPR scheme, or they may not be registered in the system at all.

•	 Producers/importers may free ride by paying EPR fees in a low-cost jurisdiction and 
selling their products in a higher-cost one.

•	 Collectors may mix products for which payments have been made within the EPR system 
with those for which payments have not been made.

•	 Consumers may use a designated collection receptacle provided by the EPR programme 
to dispose of materials not covered by the programme. The higher the charge for general 
waste disposal services, the greater the incentive to do so.

•	 Recyclers may illegally dispose of materials they are paid to recycle.
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problem of consumer misuse of designated receptacles has been addressed by the German DSD 
through changing the incentive structure that applies to waste collectors, and by encouraging 
peer group pressure. While collectors were previously paid according to the weight of the 
materials collected, they are now paid only for the portion of these materials that should 
have been collected (i.e. which DSD can recycle). This gives collectors an incentive to reject 
inappropriate materials that have been put out for collection. 

Peer group pressure can be expected to play an important role in reducing free-riding by 
producers. There is an economic incentive to report competitors who cheat the system, to 
the extent that they can be identified. Reporting and monitoring systems are therefore very 
important. In theory, government enforcement against free riders would improve compliance, 
and should be possible both in mandatory EPR programmes and (perhaps to a lesser degree) 
when requested by participants in voluntary industry-based programmes. As it is impractical 
to physically monitor the amount of a product that ends up in an EPR collection system, random 
audits of the quantities placed on the market are an alternative compliance mechanism. In 
legislated schemes, authorities are likely to require reporting by producers that claim to be 
meeting their EPR obligations without resorting to a system such as a PRO.

Producers and their PRO’s are able to deal with free-riding members by peer pressure, monitoring, 
self-reporting requirements, sanctions, and even expulsion from the PRO. But such methods are 
ineffectual against free riders who lurk outside of the EPR regime that applies to them. 

When the PRO has done what it can to minimise free-riding, there might be instances where 
government help may be needed to obtain compliance by PRO non-members and other free 
riders. In addition to addressing free-riding producers, government (at the municipal level) 
could consider establishing compliance requirements for consumers whose participation is 
essential to EPR success. Wide dissemination of program information to consumers could help 
improve their understanding and increase compliance.

Public disclosure of producers who have been found to cheat the system may be an additional 
tool to encourage compliance. In addition, the lower the costs of being in the EPR system lowers 
the incentive to cheat. Finally, for mandatory programs the role of enforcement should help to 
minimise free riding.



104

5.14.3	Orphan and existing products

‘Orphan” and “existing” products present challenges for EPR. Orphaned products are those 
subject to EPR requirements whose producer has disappeared due to bankruptcy or for other 
reasons. Existing products are those designed and/or introduced on the market before EPR 
requirements were established.

Existing products were not typically designed with the objectives of EPR in mind and, therefore, 
they may be more expensive to manage at end-of-life. With orphaned products, there is usually 
conflict related to who should bear the cost of end-of-life management. These problems, in turn, 
create concerns about the fairness of the allocation of costs.

The magnitude of these problems depends on the number of pre-existing products (for example 
in Viet Nam already 16.6 GW of PV capacity is installed and will increase till the date EPR is 
implemented), the cost of end-of-life management, the life span of the product (20+ years for 
PV), costs to treat orphan and existing products relative to their sales price, and the number of 
actors involved.

While the issue of existing products is not likely to be significant in the case of fast-moving 
consumer goods, it is likely to exist to some degree in the case of EPR systems for longer-
life durables.

Decisions concerning how to deal with existing products depend on programme objectives. If 
the objective of an EPR scheme is primarily to encourage future design improvements with 
respect to end-of-life management, then it may not be necessary to attempt to deal with 
products already on the market. EPR could apply only to products put on the market after the 
introduction of the policy. If the over-riding objective is to deal as soon as possible with problems 
arising from disposal of the products, a decision will need to be made on whom is responsible 
for products already in the hands of consumers. Allocating responsibility for orphaned products 
is somewhat less complicated; it is essentially a political decision about who will bear the costs 
and responsibilities.

Product type and characteristics will affect the way orphan and existing products are addressed. 
Short life products like packaging and beverage containers would be dealt with differently than 
longer life products such as PV modules or white goods.

Different funding mechanisms can create different incentive structures and raise different 
issues with respect to orphan and existing products. The remainder of this section looks at the 
different funding mechanisms and their implications. These mechanisms are notably similar to 
those that can be used to fund EPR programmes for new products.
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)5.15	 Funding mechanisms for addressing orphan and existing products

Advance disposal fees

Under this method, a fee levied on a new product at the point of sale goes towards funding end-
of-life management of similar products already at the post-consumer stage. In other words, 
current receipts finance current expenditures.

This method can be used to address both orphan and existing products if producers ignore 
the origin of products, which have already reached the post-consumer stage. Regardless of 
the brand, or the current status of the original producer, the sale of the new product provides 
funding for managing treatment of the used products.

One drawback is that it may be complicated to establish a direct link between the fee levied on 
the new product and the cost of dealing with that particular product when it is discarded. The 
pricing mechanism will therefore not send a signal to the market about the relative costs of end-
of-life management for different brands of the same product, and cost internalisation will be 
approximate. This is because the amount of the fee will be determined by current needs related 
to managing the stock of existing products, not that of future ones.

If authorities set a standard fee, different producers will not be able to compete on the basis 
of offering cheaper end-of-life management. Individual producers will not be able to offer 
lower prices on the basis of their lower end-of-life management costs. Economic incentives to 
improve the product’s environmental design and recyclability will therefore be limited. The 
same situation would exist where a fee at the time of purchase system operated through a PRO 
that handled recycling and re-use collectively.

Whether this kind of system is administered by a PRO or individual producers, there are likely 
to be situations in which there is a mismatch between the generation of funding and the pattern 
of expenditure. Sometimes sales of new products may be relatively high, and the return of used 
products relatively low, generating a surplus. In other cases the reverse could occur, resulting in 
a deficit. There is a need to average out and adjust revenues and expenditures over time.

It will also be much easier to gain consumer acceptance of levying a fee on a new product to pay 
the costs of end-of-life management of existing products where there is a widespread agreement 
on the need to address the issue of disposing of these products.

Fees paid at the time of purchase

From an economic point of view, it is worth emphasising that a fee paid at the time of purchase 
effectively uses the narrow tax base of new sales of a product to fund end-of-life management of 
products sold earlier. It is also open to governments to use a larger tax base (i.e. to use revenue 
from general taxation) to fund the same objective. However, where letting products such as 
new refrigerators and cars bear the cost distorts and depresses sales, the introduction of 
environmentally preferable technologies or more environmentally compatible products would 
likely be delayed.
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A fee levied upfront for a product’s eventual disposal could work in the case of products such 
as cars, where a system already exists to keep track of transfer and eventual disposal. Where 
producers take individual responsibility for end-of-life management, including keeping the 
proceeds of EPR fees to fund future end-of-life management, they will leave orphan products 
behind if they go out of business. Both the physical and financial responsibility for dealing with 
the orphan products would need to be assigned to the remaining producers or in some cases, 
the local authorities.

An EPR system needs to allow some tracing of “disappearing” companies, so that a simple name 
change, for example, is not sufficient to evade paying for end-of-life product management. That 
is, passing costs onto others too easily should not encourage the creation of orphan products.

Where fees are pooled at the industry level through a PRO, trust fund or government body, 
advance deposits are not lost when a company goes bankrupt or otherwise disappears. 
Nevertheless, the problem of averaging out the timing of receipts and expenditures remains, as 
does that of funding an eventual deficit.

The last owner pays

Rather than paying at the time of purchase, an EPR programme could mandate take-back 
and levy the fee for end-of-life management on the consumer when a product was returned 
to the retailer/manufacturer. This financing mechanism can address orphan products if 
remaining producers or a PRO agree to take back brands that no longer have a parent company.    
Additionally, affixed fee schedules at the time of purchase would inform the consumer of the 
actual fee they would pay at the end of life disposal at the point of sale. For example, when a 
consumer purchases a refrigerator, they would be informed of the actual fee that must be paid 
and their responsibility at the post-consumer stage.

It should be noted that having to pay a fee might deter consumers from returning products, which 
would increase illegal dumping or use of landfills. The likelihood of this happening depends on 
consumers” sense of responsibility, the level of fines (and level of regulation against placing 
waste in normal trash receptacles) for illegal dumping or landfill use, and the ease and cost of 
returning the used products. Regulatory action might be warranted to avoid illegal disposal 
of products and deter free riding of consumers by leaving products by the side of the road or 
illegally placing products in the municipal waste system. Moreover, consumer convenience will 
be an important determinant of the programme if the fee naturally prompts proper action by 
the last owner.

Insurance

One way to deal with the orphan product problem could be to take out insurance against the 
possibility of an underfunded end-of-life management liability. This could be envisaged where 
a PRO has collective industry-wide responsibility and is funded by payments from producers 
at the time their products are purchased. The PRO or a government authority could perhaps 
insure against the risk of having to pay for orphan products where a parent company had not 
contributed to the costs of EPR.

Alternatively, producers could be required to post a bond covering the cost of end-of-life 
management of products still on the market. The complicating factor here is that the consumer, 
rather than the producer, decides when products are at the end of their useful life. It would 
therefore be difficult to manage the terms of the bond and the pay-out stream.
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)Phase-in

If there are serious concerns about the fairness of levying fees on new products to pay for end-
of-life management of existing products, and advance disposal fees are not considered viable, 
another option is to phase in EPR and associated costs to consumers gradually. For example, the 
proportion of existing products assigned to manufacturer end-of-life financing would increase 
over time.

Another option would be to announce a date when the EPR programme would become effective. 
This approach would be more suitable when the policy objective was concerned with influencing 
new product design rather than with disposal of existing products. Giving significant lead-time 
to the implementation of an EPR programme allows time for existing products to be handled 
in the traditional “pre-EPR” way, thus avoiding a situation in which new sales include the costs 
of handling existing products. Using such an approach, the amount of notice given would be 
significantly influenced by the probable lifetime of the product in question.

5.16	 Costs

5.16.1	Introduction

Defining costs that should be covered by EPR is a relevant issue. Most EPR schemes clearly cover 
partly or fully the net costs for the management of waste that has been separately collected 
(e.g. costs for collection and treatment, minus revenues from the sales of recovered materials), 
as well as administrative, reporting and communication costs relative to the operation of 
collective schemes. 

‘Full-costs” theoretically include (in addition to those aforementioned): 

•	 Collection, transport and treatment costs for non-separately collected waste (waste 
covered by EPR but not entering the separate collection channel, e.g. waste collected 
together with mixed municipal or industrial waste)

•	 Costs for public information and awareness raising (in addition to a PRO’s own 
communication initiatives), to ensure participation of consumers and final owners of the 
discarding products (waste) within the scheme (i.e. through separate collection)

•	 Costs related to waste prevention actions

•	 Costs for litter prevention and management

•	 Costs related to the enforcement and surveillance of the EPR system (including, auditing, 
measures against free riders, etc.). 

In addition, for those costs explicitly covered by the EPR system, the level of coverage (full 
or partial) by the producers varies. This level of coverage is closely linked to the share of 
responsibilities between stakeholders.
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5.16.2	Costs

The costs within an EPR-environment are usually divided into two big chapters: administration 
(overhead) and operations whereby the overhead costs are relatively stable and the operations 
costs might fluctuate depending on the amount of collected waste versus the costs for treatment 
and the negative or positive prices of the recovered materials. 

Administration costs

The administrative costs consist mainly of the following ledgers and might differ a bit when the 
EPR is more focused on household waste or industrial waste:

•	 Costs for Data management and reporting from Producers to the PRO and from the PRO 
to the public authorities

•	 Costs for public information and awareness raising (usually when households neds to be 
reached)

•	 Marketing and Communication costs

•	 Costs related to waste prevention actions (more for one-way and fast-consuming products 
than for long life products such as PV modules)

•	 Costs for litter prevention and management (usually within household waste)

•	 Costs related to the enforcement and surveillance of the EPR system including, auditing on 
the Put-On-the-Market (POM)data, and on the treatment performance of waste treatment 
plants, measures against free riders, feasibility studies, etc.

•	 Staff costs

•	 Office costs

•	 Financial costs (banking, interests, financial auditing, etc)

•	 Legal advice and support.

Operations costs

The operations costs consist mainly of the following ledgers and might differ a bit when the EPR 
is more focused on household waste or industrial waste:

•	 Collection and transport

•	 Treatment

•	 Market price of recyclables (+) (-)

•	 Receptacles (when applicable)

•	 (intermediate) Storage

•	 Other.
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)In most of the cases, net operational costs (i.e. collection, transportation and treatment costs) 
for the management of separately collected waste are covered by the EPR system. 

The extent to which net operational costs are assumed by PRO’s (and therefore covered by 
producers” fees) is highly variable and depends notably on the share of organisational and 
financial responsibilities of the various stakeholders, as well as on the national framework 
for EPR. 

For example, in most cases for battery waste, the financial responsibility assumed by battery 
producers covers 100% of collection and treatment costs. 

For WEEE, PRO’s can cover 100% of transportation (pick-up from public amenity centres) and 
treatment costs. However, in a number of cases, PROs also cover 100% of the collection costs, 
through reimbursement to local public authorities. 

For some streams, operations are self-financed. This means that revenues from the recycling 
materials’ sales fully cover the costs for collection, transport and treatment. In these cases, 
producers’ fees (if any) are mainly used to fund data management, auditing activities, 
communication efforts and administrative costs (staff etc). This applies commonly to End-of-
Life Vehicles and waste oils and for some flows of electronic waste. However, the situation may 
also vary from one country to another. 

PV modules versus costs and revenues under EPR

For PV modules23, the administrative costs shall be similar as in each EPR-environment. The 
challenge is the operational costs where – the good and bad news – almost no waste occurs 
whilst the fixed administrative costs exist.

The long lifetime of these products is a huge contribution to the prevention of waste and thus 
to the delay of costs whilst at the other hand the very low amounts of discarded PV modules 
result today easily in a spread of the costs by 90% administrative costs versus 10% operations 
costs. Within 20 years, this spread will change into relatively low administrative costs versus 
the amount of operations costs.

On the other hand, the volatile solar market is a risk factor within EPR.

Therefore, the creation of provisions or funding for future waste management is crucial in 
order to be able as solar industry to manage the upcoming waste environmentally sound in 
the (near) future.

A draft financing model for an Advanced and Visible Disposal Fee is therefore very 
recommendable.

23 As stated in the introduction to this Chapter, this section explores EPR costs of PV modules only. Other products within a PV system such 
as inverters and batteries can easily be added to the programme, since these are attractive products in the waste phase due to the value of the 
materials in these products, whereas the value of end-of-life PV modules is lower as they are mainly composed of glass.
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Chapter 6: Recommendations for PV waste 
management policy implementation in Viet Nam
This chapter contains key recommendations for policymakers and industry stakeholders. While 
these recommendations are applicable to all government and industry interventions, they are 
based on experience with the design and implementation of mandatory EPR policy approaches 
for PV modules in several European countries. During the drafting of this report, the amended 
LEP 2020 and the Decree 08/2022 were published. It is clear that before the entry into force 
of the EPR requirements for PV modules on 1 January 2025, additional implementing Circulars 
and/or Decrees, that take into account their unique characteristics, will be required.

6.1	 Recommendations for public authorities:

6.1.1	 Requirement for a Five-Year Management Plan

Public authorities must request a five-year management plan from the Vietnamese PV industry, 
which defines the strategic vision and which contains at least the following main features:

•	 A forecast of the amount of collectable used PV modules

•	 Measures and actions to prevent waste generation (prevention plan)

•	 A strategy on information campaigns to the broader public (communication plan)

•	 The actions for owners, installers and wholesales companies related to collection, reuse 
and treatment of used PV modules (awareness raising plan)

•	 A five-year financial plan

•	 A plan containing the provisions for financing the collection of new (sold and installed 
from 2025 onwards) and historical (sold and installed before 2025) waste, which spans 
for 35 years and is reviewed and updated annually

•	 A method for following up on the collected and treated used PV modules, including annual 
reporting

•	 The actions related to the collection of PV modules

•	 The actions related to the treatment of PV modules. 

6.1.2	 Do not set any collection target in the first phase of the EPR system

Viet Nam’s 16.6 GW capacity of solar PV was installed very recently, whilst the lifetime of 
PV modules can easily exceed 20 years and PV modules are an investment product, not 
a consumer product. The EPR for PV Modules enters into force on 1 January 2025 and thus 
the first experience can only be assessed after a reasonable timespan of five years. A defined 
collection target such as the 3% based upon the POM of the previous year does not make sense 
for a product with a long lifetime. However, if the 3% collection target for previous year POM 
remains in place between 2025-2030, we recommend that this target remains static and does 
not change with the annual market during these 5 years. This would ensure companies are not 
relying on returning historical waste from before 2025 to fulfil collection targets. Moreover, 
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)management of historical waste issuing from before 2025 has not been financed, and if there 
is no new installed capacity over the course of the year, the 3% targets will mean 0 tonnes 
collected in real terms.

Therefore, we recommend using the results of the first five years under EPR in Viet Nam to draw 
conclusions that will help form a fair and realistic waste generated target, based on capacity 
installed before 2025 and experience in collection between 2025-2030. If monitoring of returns 
begins now, then there will be sufficient evidence and time to propose a waste generated target 
at the end of 2030. A reference for this could be the EU Commission Implementing Regulation 
(EU) 2017/699 of 18 April 2017 establishing a common methodology for the calculation of the 
weight of EEE placed on the market of each Member State and a common methodology for the 
calculation of the quantity of WEEE generated by weight in each EU Member State.

6.1.3	 Set clear, realistic and appropriate treatment targets 

Treatment targets for PV modules should be appropriately described in the upcoming 
implementing Circulars or Decrees. They should balance ambition and realism based on the 
analysis of the current context. However, the assessment of targets must take into account the 
evolution of available waste treatment options in Viet Nam, and producers or importers should 
not be penalised if these targets are not reached in the first 20 years of the EPR. This is because 
treatment capacity will lag behind deployment of solar PV modules due to their long lifetimes 
leading to a lack of regular waste streams. 

Given the long lifetime of PV panels, targets should be set over a 25-year period. For the period 
2025-2050, we recommend the following treatment targets:

•	 Recovery: 50%

•	 Recycling and preparation for reuse: 30% 

•	 The treatment of PV modules should look to achieve the following – tentative – percentages 
for preparation for reuse, and recycling of components and materials:

•	 ferro metals: 50%

•	 non-ferro metals: 50%

•	 plastics: 15%

•	 glass: 40%

For the period beyond 2050, the following treatment targets could be envisaged for PV modules:

•	 Recovery: 70% (of which)

•	 Preparation for reuse and recycling: 55%
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The treatment of PV modules should look to achieve the following – tentative – percentages 
with regard to the preparation for reuse, and recycling of components and materials from 2050:

•	 ferro metals: 70%

•	 non-ferro metals: 70%

•	 plastics: 30%

•	 glass: 60%

The targets established need to be transparent and acceptable to all stakeholders (industry, 
consumers, environmental citizens’ organisations, public interest groups and others).

EPR policy targets should also be periodically reviewed and adjusted to remain in line with 
waste management and resource policy objectives. Stakeholders should be consulted as targets 
are reviewed to help ensure that an appropriate cost-benefit balance is reached.

6.1.4	 A visible fee approach seems the best fit to the Vietnamese context

There are two financing options:

1. Internalisation of waste management costs

Today, there is no clear evidence of a strong positive impact of internalising the management 
costs in the sales price of PV modules. A PV module is relatively new product and the technology 
is constantly evolving, producing more efficient PV modules. At the same time, the long lifetime 
of these products prevents significant waste streams for over 20 years.

2. Visible fee

The visible fee approach drastically limits those companies looking to place the burden for 
financing waste collection on others. It also saves money for producers and importers who are 
legally responsible for the waste, and ensures that the financing burden falls on the polluter.

EPR for PV modules can benefit from this approach for a maximum of seven years because of 
the following reasons:

•	 It is important to ensure that producers and importers are compliant with EPR regulations 
and to avoid ‘free riders’ that do not

•	 EPR should create a level playing field, building a fund for waste management for historic 
and new waste (bearing in mind the long lifetime of PV modules)

•	 The manufacturing of PV modules is mainly done outside Viet Nam and thus the legal 
burden for waste disposal will fall on Vietnamese importers (wholesale companies, 
installers, EPC companies). This means that there will be no disruption to the Vietnamese 
market as a level playing field is already ensured.
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The framework of the EPR program should be designed to have as little effect as possible 
on competition. In general, more competitive markets for collection, recovery and re-use of 
products will yield lower costs and higher productivity in these services. It is important to avoid 
creating a monopoly through a regulatory barrier (such as imposing the existence of one PRO 
for products with a short lifetime; here however, PV modules have a very long lifetime and 
thus one PRO is the best guarantee for a secured funding of the waste management for all PV 
modules waste)  to entry in post-consumer materials markets. This can be easily avoided if the 
PRO invites the entire downstream market to bid for logistics, treatment, and other services 
which the PRO requests.

EPR policies create a powerful incentive for companies to cooperate to jointly meet their 
individual responsibilities. Policymakers should seek to eliminate artificial regulatory barriers 
to efficient cooperation including regulatory provisions that seek to dictate particular forms of 
cooperation.

Where possible, competition authorities should be included in the EPR policy-making process to 
provide advice on the likely impact on competition and consumers of various EPR approaches. 
Competition authorities should carefully examine the extent to which cooperation is necessary 
for EPR purposes and should focus their analysis on how EPR goals can be reached without 
policy instruments. They should also ensure that industry cooperation avoids unnecessary harm 
to consumers. Competition authorities may also be useful sources for identifying “free riders”.

Fair and transparent pricing by the PRO is critical. Competition law enforcement can play an 
important role in ensuring that EPR systems are not used as a vehicle for anti-competition 
conduct that distorts prices for disposal services or in product markets.

Competition amongst PRO service providers is critical - either through allowing more than one 
PRO, or allowing individual collection systems with the same options as a PRO. Even if there is 
only one actor in the market at any given time, competition could still be achieved if there are 
no barriers to entry for new service providers. Similarly, the PRO should subcontract collection 
and recycling services on a competitive basis. Contracts should not be unduly long term; bidding 
should be open, competitive and fair.

PROs should not abuse any market power they may have through monopoly pricing or other 
anti-competition practices. International “dumping” of collected materials can cause unfair 
competition, undermine recycling efforts of the importing country, and may constitute a case 
for anti-dumping action.

6.1.6	 One solution for all PV modules

In general, the most obvious distinctions are between short-life and long-life products, and 
between waste from industrial production and that of private households. There are different 
influences and aspects within each product group that need to be factored into the decision–
making process. However, the status of PV modules is complicated by the fact that when one 
enters Viet Nam, there is no certainty as to whether it will be installed on a residential or 
commercial/industrial rooftop, as part of a ground-mounted power plant, or any other type of 
installation.
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To simplify EPR regulation, it is worth bearing in mind that PV modules have a long lifetime 
irrespective of how they are used. Moreover, the objective of EPR legislation is to provide 
certainty over the responsibility for a product once it has reached the end of its lifecycle. EPR 
regulation in Viet Nam must carry forward this principal and be applied to every PV module sold 
in the country. This would mean that the burden of funding the EPR system falls equally on each 
consumer, irrespective where a PV module is installed. Collections of PV modules (including 
those on rooftops) could even be organised through a B2B-collection network. This would 
consist of a number of fixed drop off points throughout the country, distributed depending on 
the installed PV capacity per province.   

This requires a solid financing method (see Chapter 5. for financing options) for each PV Module 
and the distinction drawn between domestic and industrial waste in Viet Nam is not conducive 
to an innovative collection network as described above.

6.1.7	 Promote R&D on product design and material substitution 

In designing an EPR program, incentives to reuse materials should be provided. This should 
be done in line with national or state policy goals and program objectives related to the 
prevention of waste generation, reuse, and waste management of products in general, taking 
into consideration the recommendations under point three “Financial incentives”. One way to 
stimulate this is through R&D funding programmes for industry and researchers, the objectives 
of which are the sole responsibility of the Socialist Republic of Viet Nam. For example, in Europe, 
the Horizon 2020 programme had three distinct, mutually reinforcing priorities, each containing 
a set of specific objectives: excellent science; industrial leadership; and societal challenges.

In the latter, funding is focused on the following specific objectives:

•	 Health, demographic change and well-being

•	 Food security, sustainable agriculture, marine and maritime research, and the bio-economy

•	 Secure, clean and efficient energy

•	 Smart, green and integrated transport

•	 Climate action, resource efficiency and raw materials

•	 Inclusive, innovative and secure societies

Most of the R&D funding in Europe related to recycling and waste management for any product 
or industry are under the scope of “Climate action, resource efficiency and raw materials”. This 
could also be foreseen for Viet Nam.

For each project under the Horizon 2020 programme the funding is split equally between the 
EU and the private sector. However, projects run by non-profit organisations are funded entirely 
by the EU.

6.1.8	 Encourage competition in the waste management sector 

Competition is necessary to control waste treatment costs. A lack of competition can lead to high 
costs for collection, sorting and treatment. This becomes a problem when a firm must negotiate 
removal, sorting and treatment of its collected products. Without competition, a producer could 
be given an unfair advantage in terms of cost for the removal, sorting, and treatment of waste.
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)Establishing an EPR program will have an impact on the size and structure of the industry that 
is involved in the collection, recovery, and disposal of the products in question. Some products 
and materials have pre-existing market-driven recovery operations, such as glass recycling, 
whilst others would otherwise be the responsibility of municipal authorities. Products such as 
PV modules currently exist outside of these structures in Viet Nam, with initiatives organised 
on a voluntary or local level. The introduction of an EPR programme will force changes in how 
these businesses are structured, and policymakers need to be aware of potential competition 
issues that may arise as a consequence.

Waste Collection services

As the recycling and waste treatment industry grows in size, partly driven by EPR and recycling 
policies, it would likely attract more investment and larger players would emerge. It is vital that 
value for money for both producers and consumers is maintained. Achieving this requires the 
awarding of collection contracts to be open, competitive and fair, avoiding price inflation by 
large collectors. The longer the contract, the less opportunity there is for exposing the collection 
part of the chain to competitive forces. Once again, competition for the market rather than in the 
market should still generate competitive outcomes.

Previously, there have been occasions where, under the pressure of regulatory deadlines, 
PROs have set up EPR systems that have given preferential treatment to, or shielded municipal 
authorities and/or existing contractors from competitive tendering processes. This meant they 
were in a weak negotiating position. Vietnamese EPR policymakers should provide adequate 
time frames for phasing in EPR requirements that allow more competitive, cost-effective 
arrangements to be made between PRO’s and their collection contractors. However, this does 
not guarantee investment on the part of collection contractors as, at least initially, there is no 
prospect of regular collections of high volumes of waste due to the long lifetime of PV modules.

Concentration of recyclable/secondary materials markets

The risk of one PRO buying and selling collected PV modules is very low in the start-up phase 
because:

•	 The amount of PV modules waste generated is very low

•	 80-85% of the weight of a PV module is glass, 10% is aluminium, and 5% is other metals 
and plastics encapsulated in a laminated product which does not provide an attractive 
prospect for recyclers and waste treatment companies

•	 Reuse might simplify this, however, there is no clear framework to define under which 
conditions a PV module – irrespective the technology – is a reusable product and there is 
no guarantee that each PV module manufacturer allows “reuse” of their electro-technical 
and semi-conductor products.

Therefore, and based upon the experience of PV CYCLE, we are confident that areas with a 
single PRO will not fall prey to a monopoly. The main concern will be whether the PRO can find 
suppliers with competitive prices in Viet Nam.
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6.1.9	 Boost consumer participation 

EPR programmes for household waste (e.g. packaging, glass bottles, household WEEE and 
batteries) strongly depend on consumer participation. Environmental awareness and information 
dissemination are vital components of any EPR programme. Consumer convenience, in terms 
of easy access to collection and recycling centres, is an imperative (e.g. through well-placed 
receptacles, kerbside collection, etc.). Barriers to consumer participation should be minimised.

Choice for owners over which PV module to purchase and how to dispose it is a critical factor 
to consider when designing an EPR program. A communication plan, developed together with 
stakeholders, will help to inform the purchasers of PV modules and PV systems of their roles 
and responsibilities under the program. A well-conceived communication plan can help improve 
the owners of PV systems’ understanding and appreciation of the benefits of EPR and what is 
expected of them. 

This can create a sense of responsibility and increase environmental awareness. Maintaining 
active communication with the PV system owners by releasing data and information (e.g. annual 
reports, newsletters) about the program and its accomplishments, or by informing them of what 
they can do to contribute to the program through the PV value chain (installers, wholesalers 
and utilities), helps keep the owner of a PV system engaged. 

Effective B2B communication towards the owners of PV systems (residential, commercial, 
utilities and large-scale) can provide additional benefits as a result of encouragement to comply 
with the programme (e.g. returning products or placing them in the proper bin). Lack of a 
consistent or systematic communication plan can jeopardise the operation of the EPR program.

The roles and functions of installers (and EPC service providers) need clearly to be defined 
because their strategic position in the PV value chain can influence the operation of EPR 
programmes. The installer can be the one who takes back the product (new for old or like 
product returns), collects the charges or fees, or selects the PV modules in their warehouse or 
business. Installers can be vital stakeholders in an information dissemination strategy as they 
can furnish owners of PV systems with information about the EPR programme, the PV modules, 
and their role.

6.1.10  Use life-cycle analysis 

Life cycle analysis can help increase the acceptance of a program and lead to a product’s 
environmental optimisation. This is implemented for example through extension of the lifetime 
of the PV module, through environmentally sound waste management.

6.1.11  Establish monitoring systems 

Exerting pressure to meet targets through compliance monitoring is necessary for ensuring 
that EPR schemes function well. Inexperience from Germany points to the fact that results are 
limited in the absence of a monitoring mechanism. This was demonstrated in cases of purely 
voluntary programs.

Governments and industry should cooperate to establish effective, adequately resourced 
monitoring systems. In certain circumstances, they may consider establishing an independent 
monitoring body, financed by the industries involved in EPR.
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)6.1.12  Take into account the operational waste management infrastructure

This is of basic importance when designing an EPR programme. Often municipalities have 
systems that could continue operating and carrying out the additional functions (funded 
through an EPR programme). Similarly, EPR programmes should not duplicate or hinder the 
work already being carried out under efficient recycling programmes.

6.1.13  Ensure dialogue among stakeholders 

There should be a dialogue mechanism in place to resolve disputes among stakeholders in an 
EPR programme. Viet Nam already has this in the EPR National Platform, established in 2020 
by MoNRE. Once the EPR programme starts in 2025, the National Platform must ensure that 
its main objectives a clearly defined, and that roles and responsibilities of all stakeholders are 
effectively divided.

6.1.14  Implement measures to enhance environmental effectiveness 

Target setting is an approach to enhance the effectiveness of EPR programmes. This process 
should be informed by an assessment of costs and benefits as well as consultation with 
stakeholders. The environmental effectiveness of EPR systems could also be enhanced by better 
enforcement. In some EU Member States enforcement capacity is lacking and unauthorised 
facilities and collection points are in operation. Inadequate enforcement can undermine not 
only the effectiveness, but also the financial viability of EPR/PRO systems. It also fosters the 
export of hazardous waste.

6.1.15  Ensure high transparency 

The governance of EPR systems requires transparency. This can help provide more effective 
means for assessing their performance and holding them accountable for their activities. 
Presenting technical and financial data is important in this respect. The reasons for inadequate 
data can vary among EPRs but may be due to unclear reporting requirements, the commercial 
sensitivity of some information, and/or anti-competitive behaviour on the part of the producers 
concerned. The European Commission suggests that, at a minimum, EPR systems/PROs should 
be obliged to provide information on:

•	 Fees

•	 The amount of products put on the market by their members

•	 The amount of waste collected, treated, reused, recycled, recovered (including energy 
recovery) and disposed of, so that the final destination of all collected waste is identified.

Mandatory EPR systems should be required regular reporting on the technical and financial 
aspects of their operations. Their performance should be regularly audited, preferably 
independently and, to the extent possible, definitions and reporting modalities for EPR systems 
operating in the same jurisdiction should be harmonised. There should also be a means of 
checking the quality and comparability of data established. To this extent, voluntary EPR systems 
should be encouraged to be as transparent as possible and periodically undergo independent 
evaluations of their operations.
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6.1.16  Define a clear framework for possibility of reuse 

Experience in reusing PV modules in scant in Europe and there are only a limited number of 
companies claiming to reuse, repurpose, repair, and repower them. There are several reasons 
for not doing so, including:

•	 A lack of frameworks for determining what constitutes a reusable PV module

•	 A lack of consensus on the definition of reuse – whether it refers to repairing, repurposing, 
repowering, or all of the above

•	 Discarded PV modules being processed as used products when the operator has no 
permits to ship or handle waste.

PV CYCLE BELGIUM has contracted a consultant for a study on the reuse of PV modules. The study 
was requested by the Belgian authorities as part of the Environmental Agreement. the study 
evaluated the feasibility of reuse options for PV modules. The different options were analysed 
from economic, environmental, technical, and social perspectives. The countries under the scope 
of this study were Belgium, Germany, France, Italy, the Netherlands, and the United Kingdom.

In this study the waste classification, end-of-waste criteria and reuse and repair recommendations 
were elaborated for the module types with the highest market shares (crystalline silicon (c-Si), 
cadmium telluride (CdTe) and copper indium diselenide (CI(G)S)). 

The major findings were:

•	 In Europe the national transpositions of the European WEEE directive among EU Member 
States have led to a fragmentation of collection and recycling practices in Europe.

•	 At the decommissioning of a PV Power plant, disassembled PV modules might enter 
a secondary market as a product. Others may enter the waste regime first and will be 
forwarded to a pre-treatment site where the PV modules are sorted into classes a) repair/
reuse, b) recycling. 

•	 In this case the end-of-waste criteria of the European waste framework directive have 
to be applied to bring the modules back to the product regime. Member States may have 
passed additional regulations. Exports are in principle covered by the Waste Shipment 
Regulation on the Transboundary Movements of Waste. There are hardly any regulations 
and guidelines for End-of-Waste criteria for PV modules available. When a PV power 
plant is dismantled a certain amount of the PV modules might still be intact and can be 
potentially reused after a quality inspection and some refurbishment. A small market for 
used modules is already present today. The modules may be used as replacements in other 
PV installations or exported to other markets. 

•	 The staff involved in dismantling, collection, transport and waste treatment should be 
trained regularly to obtain optimum results and minimise resource losses and potential 
environmental and health risks.

•	 The documentation of PV systems should give clear advice on dismantling and final 
treatment, supported by web-based information, local authorities and waste treatment 
service providers. Due to the increasing number and variety of PV modules on the 
market, the manufacturers should provide information on hazardous materials and 
safety instructions. 
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)•	 PV modules should be collected separately and not mixed with other waste. PV modules 
made with crystalline silicon cells should be distinguished from those with thin film cells 
because they might require different waste treatment processes. 

•	 The components of PV systems should be recycled separately: PV modules, metals, 
electrical equipment, batteries, cables, and mounting materials.

Most PV systems in Europe were installed during the last 6 years, having just passed up to 20% 
of the expected average lifetime. In the case of any potential early defects, customers may try to 
claim compensation from warranties or guaranties, as long as the contract partner still exists. 
Insurance companies may also provide compensation for part or all of any repair costs under 
a contractual framework. In this case, ownership of the PV module would be transferred to 
them. In most cases, a defective module will be returned to contract partners, a service partner 
of the manufacturer for inspection and repair, or to an insurance partner. The PV modules 
might be repaired and can be resold as replacement PV modules or on the world market as 
used PV modules. With growing installed PV capacities, the number of such cases may increase 
as well. A small used PV module market has already been established and there are several 
companies buying used or repaired PV modules from secondary markets either domestically 
or internationally. Prior to the remarketing of used PV modules quality checks have to be 
made with a focus on electrical safety and power output. Sometimes products get a new label 
with new guarantees (in compliance with national laws) and sometimes not at all, with all the 
accompanying risks applying to the original manufacturer or brand owner. Refurbished PV 
modules are usually sold at a reduced price (typically up to 70% of the original value), limiting 
the inspection efforts to reduce cost. Typical repair work constitutes applying a new frame, a 
new junction box, diode replacement, new plugs and sockets etc. Even solar cell replacements 
and re-lamination may take place in some cases.

The reuse market of PV modules is hardly documented, but reuse and export of the PV modules 
to other countries (e.g. Africa, Pakistan, Afghanistan, etc.) takes place via manufacturer takeback 
and through decommissioning or companies who claim to “reuse” PV modules.

There are no repair and quality standards for second-hand PV modules yet. 

Two cases can be distinguished:

1.	 The module shall be sold as a used product

2.	 The module was collected as waste and has to become a product again

In both cases the product should at least be fully functional or proved to be functional. A visual 
inspection and cleaning should be carried out and an IV-curve should be recorded. For product 
and electrical safety reasons a ground continuity and an electrical isolation test should be 
performed and the system voltage of future applications limited according to the test results. 
The results should be documented and a new label with the results should be placed on the 
back of the module. A warranty of 6 months or 12 months should be foreseen at minimum. 

In case 1, the used PV module is still a product and can be sold as a product. 
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In case 2, the PV module is considered waste and waste legislation applies. The company claiming 
to be able to “prepare PV modules for reuse” must prove that the waste PV module can become 
a “reused” product again through adequate quality testing and documentation. Important end-
of-waste criteria as set by the European Waste Framework Directive are (non-exhaustive):

•	 The module is functional

•	 Quality inspection documents can be shown

•	 A market and a price exist for the module. A purchase contract can be shown

•	 It is packaged like a product.

Whether or not a PV module can be prepared for reuse depends on its history and any detected 
damages.

The biggest issue today is that there are no special standards for End-of-Waste (https://
environment.ec.europa.eu/topics/waste-and-recycling/waste-framework-directive_en#end-
of-waste-criteria) criteria for PV modules, nor for the tests a “prepared for reuse PV module” 
must undergo before it is fit again for sales as a second-hand PV module. Similarly, there is no 
official oversight of the reuse market, which operates in a grey area.

In January 2020, Italian police carried out an inspection operation in the Umbria region and 
discovered that the second-hand PV module market generated around €40 million EUR. In this 
case, PV modules that had been classified as recycled and treated as waste were being sold 
to several African nations, Pakistan, and Afghanistan. The investigation led to the closure of 
several treatment plants for PV modules. Therefore, we recommend defining a clear framework 
to define when and how a PV module can be “prepared for reuse” and under which conditions 
such a “prepared for reuse PV module” can be sold again as a second-hand PV module.

6.2	 Recommendations to improve the LEP

Based upon the review of LEP 72/2020/QH14, and Decree 08/2022/ND-CP as well as the lessons 
learned across seven years of the EPR framework established by the WEEE Directive 2012/19/
EU in the EU, the authors present the following points for improvement and/or missing points.

6.2.1	 Remove PV modules from the list of EEE and create a new category for Renewable 
Energy Equipment under an EPR legislation 

A crucial lesson learned from the EU’s WEEE Directive is that PV modules are not comparable 
with other EEE because: 

•	 PV Modules and PV Systems are investment products whereas typical EEE, listed under 
Decree 08/2022/ND-CP, contains consumer electronic equipment with a lifetime shorter 
than that of PV modules

•	 PV modules generate electricity whilst typical EEE consumes electricity. This has a big 
impact on defining standards for reuse of second-hand PV Modules because the technical, 
quality and safety requirements for PV differ from other EEE which consumes electricity

•	 Applying collection targets to products with a short lifetime and generate waste quickly 
is completely different to defining a collection target for an investment product with a 
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)product guarantee of ten years, a performance guarantee of 20 to 25 years and in general 
a technical lifetime of thirty years

•	 PV modules are responsible for a huge amount of POM volumes and thus weight. However, 
due to their long lifetime, their impact on the yearly Out-Of-Market (OOM) weight is more 
spread out, affecting the suitability of collection targets based upon POM data

•	 PV modules are unlikely to generate significant amounts of waste for far longer time 
scales than typical e-waste products. This represents significant cost-saving benefits to 
Viet Nam.

6.2.2	 Introduce an EPR chapter for all Renewable Energy Products

Aligning with the first point of improvement above, we propose drafting an EPR-framework 
solely for Renewable Energy Products to ensure that their characteristics are taken into account: 
investment products, long lifetime, business-to-business actors, big amount of POM (products) 
and - during the first ten years on average for all renewables - a low amount of OOM (waste). 

In general, renewable energy products are installed by professionals and – with the exception 
of a very few DIY (Do it Yourself) persons - the vast majority of owners of renewable energy 
systems count on the same professionals to dismantle these products and remove them from 
the electricity grid.

6.2.3	 EPR requirements for all applications of PV modules 

The EPR requirements under Decree 08/2022 must be applied to each PV panel.

One should not differentiate in the application of EPR regulations between PV modules used 
in residential, commercial, industrial rooftop systems, or in large ground-mounted PV power 
plants owned by companies, organisations or utilities.

At the time PV modules are manufactured in Viet Nam or imported into Viet Nam, it is not possible 
to define for which purpose the PV module shall be used. Therefore, it is recommendable to 
introduce the notion of ‘dual use’ for both renewable energy and day-to-day EEE. For example, 
a TV set or a laptop can be used by a household consumer as well as by a person working within 
a private company.

6.2.4	 Introduce definitions of ‘Producer’ and ‘Importer’ for PV modules

The LEP and Decree 08/2022 currently focus on packaging as this is the only product that is 
currently governed by an EPR programme. However, definitions which currently exist to define 
the ‘producers of packaging’ do not match the value chain of PV modules, where the importer is 
a key actor. This Importer can be an installer or a wholesales company but also – and typically 
for the solar value chain – an engineering, procurement, and construction (EPC) company, 
which often organises every aspect related to the installation of (large) PV power plants on 
behalf of an asset owner. This is a type of business under which products are put on the market 
and which one shall never witness within the sale of day-to-day EEE.
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6.2.5	 Introduce a ‘Waste Generated Target’ for PV modules only within five years after 
the start of the EPR Requirements

Due to the long lifetime of PV modules, a 3% collection target based on the POM modules in a 
year in Viet Nam does not take into account the waste prevention and cost saving benefits of 
PV modules for Viet Nam. Moreover, the target could create an imperative to generate waste in 
order to meet it.

Therefore, a target based on waste generated is more in line with the long lifetime of PV 
modules. We refer to the European Commission Implementing Regulation (EU) 2017/699 of 
18 April 2017 establishing a common methodology for the calculation of the weight of EEE 
placed on the market of each Member State and a common methodology for the calculation of 
the quantity of WEEE generated by weight in each Member State. The authors also refer to the 
recommendation under point 1.2. above.

6.2.6	 Foresee the ‘EPR Office’, its legal basis and redefine its role

The EPR Office, which was foreseen in the draft Decree has been removed in the final version, 
which is a shortcoming. We advise including representatives of MoNRE and MoIT in the 
composition of the EPR Office, and their main responsibilities should be:

•	 Evaluating the management plan of the candidate PRO(s)

•	 Monitoring the Viet Nam Environmental Protection Fund (VEPF)

•	 Evaluating the management plan of individual companies seeking EPR-compliance

•	 Assessing and monitoring the registration and annual reporting of the PRO and individual 
companies

•	 Steering the policy framework of EPR.

An additional suggestion is to delegate one representative of MoNRE to the board of directors 
of the PRO to monitor its activities. Finally, there is no need to foresee other stakeholders in 
the EPR Office, such as representatives of the waste management industry, or the industry 
associations of the products under EPR. The involvement of these stakeholders is something 
which needs to be organised by the PRO, whereby the PRO sets up an annual meeting with the 
downstream community (haulers, waste management industry representatives).

6.2.7	 Foresee a visible compliance fee and solve the challenge of historical PV module waste

An important point that is missing in Vietnamese regulation is the requirement for a mandatory 
visible fee which should be displayed on the invoice at the time of purchase of the PV modules 
by the owner (irrespective of whether they are a household, commercial, industrial or utility 
owner). This visible fee allows a fund for historical waste installed before 2025 to be developed. 
The notion of a visible fee is extremely important in relation to products with a long lifetime 
in order to guarantee the funding for historical waste – which is PV modules sold into the 
Vietnamese territory before 1 January 2025 and which become waste after 1 January 2025 – and 
to protect against the original producer or importer going bankrupt or voluntarily exiting the 
market before the end of the product’s lifecycle. The authors also refer to the recommendation 
under point 1.4. above.
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)The visible fee is a suitable instrument to solve the financial challenge of waste management of 
the 16.6 GW already installed in Viet Nam before 1 January 2022 and the upcoming installed 
capacity between 1 January 2022 and 1 January 2025, the starting date of the EPR requirements 
for PV Modules.

There are several advantages to the visible fee:

For the environment: A visible fee, indicating the collection and recycling costs, ensures that 
economic and cost-related elements are not the sole driving factors in the management of the 
waste PV modules.

For the authorities: A visible fee on the invoices of the economic actors (the whole value chain) 
simplifies market surveillance activities.

For consumers: Invoice the net costs related to the collection and recycling of the waste PV 
modules separately, without a profit margin of the different steps in the distribution chain.

For economic actors (the industry value chain): The visible fee limits the impact on existing 
commercial relations between economic actors involved in the distribution of new PV modules.

In the EU, the first WEEE Directive 2002/96/EC contained an article 8(3), which stipulated the 
financial mechanisms for historical WEEE. Its second paragraph made it possible for producers 
to show costs for retrospective financing of historical WEEE for eight years after the directive 
came into force. Producers were allowed to show purchasers at the time of sale of new products, 
the cost of collection, treatment and disposal of historical WEEE.

Moreover, when there is only one PRO, this visible fee can be managed correctly towards all 
Producers. Through the presence of a visible fee on the invoice the cost is charged to the next 
in the value chain until it is invoiced to the final purchaser, irrespective of whether they are a 
household, a SME, a big company or a utility or a Special Purpose Vehicle.

6.2.8	 Domestic or Industrial waste 

We recommend making a clear distinction between the moment when PV modules are put on 
the territory of Viet Nam, and when they become waste.

Putting on the territory

When a PV module is put on the territory of Viet Nam, nobody knows at that time where the PV 
module will be installed.

The same applies to any other product under EPR; a wholesaler or an importer does not know 
what the destination is of the smartphone, the laptop, the packaging of a beverage they are 
selling because there is a distribution channel in place which directs some products towards the 
B2C-market and some (the same) products to the B2B-market.

Most importantly, the public authorities must define how the EPR-obligations will be financed.

To ensure that there is no risk that taxpayers contribute to waste collection that is not fully 
financed under an EPR programme, defining the financial framework for each PV module is 
very important, irrespective of where it is installed
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At the time the waste is generated

When PV modules become waste, a professional will first dismantle the existing PV installation 
and may install new PV modules on the same site.

Thus, waste PV modules can be collected and managed within a B2B-collection network of 
installers, wholesalers that act as importers of foreign brands, EPC service providers, and 
manufacturers.

PV modules are significantly larger and heavier than average household waste, which 
poses problems in disposing of them when they reach end-of-life. Therefore, together with 
recommendation of applying EPR for all PV modules, they should be treated as the same 
category of waste, regardless of where they are installed.

Most important is that the financing of each PV module is secured and is the same. When this is 
covered consistently, then a PRO can easily organise the collection of all PV modules irrespective 
of the natural or legal person which disposes of the PV modules. Through the mechanism of a 
visible fee, the collection network and treatment of each PV Module can be set up.

6.2.9	 Limit EPR-compliance solutions to two equal and full options: individual or 
collective responsibility

‘Equal’ refers the fact that the assessment of both options must be done on an equal basis and 
the EPR Office could play a key role in this.

‘Full’ means that each option must follow the same assessment in relation to all aspects of EPR. 
In this case, how does the individual company or the collective PRO organise the Take-back, 
recycling, treatment, and financing of these activities.

Ideally, policy makers should define the framework and allow producers and importers to work 
out how best to comply with it: 

•	 through individual responsibility in the case of an individual company,

•	 through collective responsibility in the case of a PRO.

In both instances, the individual company or the PRO defines the physical (organisation of 
collection and treatment of the waste) and the financial responsibility under the supervision 
of MoNRE.

The key conditions are a transparent, finance secured take-back system which promotes a level 
playing field. 

6.2.10  Information obligation by Producers and Importers play EPR compliance symbol 
on the product

The Producers and Importers must provide environmental information on their products 
(composition of the materials used and the presence and location of hazardous substances in 
their products) to the recycling and waste management industry; it is not required to display 
this on the product.
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)However, the obligation of showing a national symbol which means that the concerned product 
cannot be disposed of in the household waste bin, must be re-inserted in the regulations. The 
symbol can be displayed on the product or on the packaging or the instructions accompanying 
the PV panel.

6.2.11	  All PV modules are non-hazardous waste

In the EU, all PV modules are classified as non-hazardous waste.

The only exception which is in Spain where the EPR-law classifies CdTe (Cadmium Telluride) PV 
modules as hazardous waste.

a) At the time of putting or introducing the equipment to the market

PV modules are excluded from the RoHs-Directive (Directive 2011/65/EU of the European 
Parliament and of the Council of 8 June 2011 on the restriction of the use of certain hazardous 
substances in EEE). This legislation applies when the product is put on the market but does not 
dictate what must happen when it reaches the out-of-the-market phase.

The restricted substances, lead and cadmium, and their maximum concentration values 
tolerated by weight in homogeneous materials, are as follows in the RoHs Directive:

	-  Lead (0,1 %) or 1000 ppm

	-  Cadmium (0,01 %) or 100 ppm

Note ‘homogeneous material’ within the RoHs legislation means one material of uniform 
composition throughout, or a material, consisting of a combination of materials, that cannot 
be disjointed or separated into different materials by mechanical actions such as unscrewing, 
cutting, crushing, grinding, and abrasive processes.

b) At the time the equipment becomes waste 

The reference to hazardous waste thresholds in Viet Nam is the VN:QCVN 07:2009/BTNMT: TR. 
The following thresholds apply for the ensuing materials: Silver (Ag, 100ppm), Cadmium (Cd, 
10ppm), Lead (Pb, 300 ppm), Cobalt (Co, 1600 ppm), Zinc (Zn, 5000 ppm), Nickel (Ni, 1400 ppm).

In the EU, CENELEC Standards exist for the collection, logistics and treatment requirements 
for WEEE.  Within this framework, SolarPower Europe has actively participated in drafting the 
Norm and the Technical Specification, which resulted in the following: 

•	 EU: EN 50625-2-4:2017: Part 2-4: Treatment requirements for PV modules.

Under the chapter Depollution Monitoring it is stated that the content of hazardous substances in 
output glass fractions for recycling or recovery need monitoring on a regular and representative 
basis and shall not exceed limit values. These limit values are measured in the output glass 
fractions after the depollution process step.

•	 EU: TS 50625-3-5:2017: Part 3-5: Technical specification for depollution – PV modules.

The limit values in the output glass fractions after the depollution process step are the following: 

Based upon this analysis we recall that PV modules are the same globally and thus makes sense 
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that they all belong in the same non-hazardous waste category. Moreover, classifying PV modules 
as hazardous waste could damage, or even prohibit the development of waste treatment lines 
or plants for PV modules in Viet Nam. This would also limit options for importing PV waste to 
Viet Nam that could constitute an additional waste stream with which to develop the capacity 
of Vietnamese treatment lines or plants. Last but not least, classifying PV modules as hazardous 
waste only increases the costs of purchasing and disposal for Vietnamese businesses.

The waste category of a PV module should also not be dependent on whether it is intact or not. 

6.2.12	No distinction broken versus intact PV modules 

Linked with the previous recommendation of non-hazardous waste, one understands that in the 
European Norm and Technical Specification, there is no distinction drawn between PV modules 
with or without broken glass. Monitoring takes place to the output glass fractions which are the 
result of treating the PV modules waste and thus this assessment takes place at the location of 
the waste treatment operator on an annual basis and not at all at the time when the PV modules 
become waste or at the time these PV modules are disposed of in the waste bin. This distinction 
also does not exist in Viet Nam, and we recommend this be carried forward into the legislation.

6.3	 ‘Must-have’ articles or chapters in the EPR Decree 

The following articles should be inserted in the EPR Decree and, as a consequence, also need to 
be assessed in the management plan of the PRO or the individual (company) plan. 

1.	 Scope

2.	 This refers to which PV modules are under the scope of EPR Ecodesign, reuse of product, 
prevention of waste

3.	 This section details the requirements regarding ecodesign, reuse of PV modules, prevention 
of waste of PV Modules Collection
This refers to the way discarded PV modules can be collected and a potential collection 
target or waste generated target. 

Glass fractions from treatment of SILICON 
based PV modules

Glass fractions from treatment of NON-Sil-
icon based PV modules

100 ppm (dry matter) Lead (*) 10 ppm (dry matter) Cadmium (**)

10 ppm (dry matter) Selenium (**)

100 ppm (dry matter) Lead

Table 9. Limit values in the output glass fractions after the depollution process step

(*) The 100 ppm for Lead is feasible with current technology and represents a standard for glass fraction dedicated 
for smelters.

(**) The 10 ppm for Cadmium and Selenium represents a removal of more than 95% of the semi-conductive layer from 
the complete PV Panel and seems to be feasible with current technology.
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)4.	 Treatment
Here waste treatment and recycling targets for the complete product or one or more 
materials from the product can be defined by the policy maker.

5.	 Raising awareness of users or owners of PV modules 
The main objective here is that a public authority describes what their expectations of 
individual Producers or PROs are in relation to raising awareness, communicating with 
the public and/or B2B market actors about how PV modules are collected, what happens 
afterwards (recycling, treatment), how the contribution (recycling) fee is used, why a part 
of the financing is allocated for historical waste. Communication about EPR is a key element 
to get more buy-in from the owners of PV modules.

6.	 Management of the PRO or the Individual company
This item describes briefly describes the requirement for a management plan for a certain 
period (five years for example) and an annual execution plan (before 30 October) which 
describes briefly the actions the PRO or individual company plans for the next year, including 
potential pilot projects.

7.	 Management and Quality of data
This article mainly describes how and when to report Put-on-the-Market data and Out-Of-
the-Market data and the validation of these data in order to result in qualitative data.
Validation can be done according to ISO 17020, WEEELABEX or CENELEC organisations 
for example.  

8.	 Allocation of the markets of collection and treatment
This subject relates to requesting the PRO or the individual company to describe how 
these actors will contact the market of collection, transport haulers and waste treatment 
and reuse companies so that competition is respected. The main objective here is to avoid 
market distortion caused by the purchasing power a PRO or an individual company may 
have when allocating their waste.

9.	 Financing
This is one of the most important articles of any EPR legislation. Here, the policy maker asks 
for a finance plan. This should include provisions on future costs and their size, and should 
define the contribution or compliance fee which a PRO shall charge to its participants or an 
individual company will set aside for annual and future costs.

10.	Commitments of the public authorities
Policy makers and public authorities also have obligations under EPR. It is important that 
both commit to updating and improving regulations or decisions based on experience and 
lessons learned for the EPR programme.
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6.4	 Applicability of Articles 54 and 55 of LEP to PV modules

Articles 54 and 55 of the LEP 72/2020/QH14 are difficult to apply to PV modules or renewable 
energy products in general. 

Article 54 only deals with “recyclable products (and packaging)”. However, it is not clear how the 
distinction between “recyclable” and “non-recyclable” is made, and which entity defines that. 

When introducing EPR, it is best to refer to items under its scope as “products”, regardless of 
whether they are recyclable or not.

Placing products within the scope of an EPR regime shifts responsibility for the end-of-life 
phase onto those who introduce the items onto the territory of a country. There are several 
reasons for including products in an EPR programme including, the disproportionate costs and 
logistical challenges that they pose to municipalities and municipal waste collection; or the lack 
of an organised take back programme.

However,, having “recyclability” as a driver is problematic because it excludes those products 
which fall outside that category. For example, some products can only be incinerated and would 
be excluded from an EPR regime with recyclability as a key criterion for inclusion. Moreover, 
Article 55 refers to products which “are difficult to recycle”. However, neither the threshold at 
which a product becomes difficult to recycle, nor the body empowered to make those decisions 
is defined.

In addition, Article 55 only refers to “domestic solid waste generated from households”. This 
poses an interpretation issue as, seemingly, PV modules installed on residential rooftops would 
be within the scope of an EPR regime in Viet Nam, whereas ground mounted installations or 
those on commercial and industrial rooftops would not. We refer to our recommendation on 
‘EPR for all applications of PV modules’.

A third element of Articles 54 and 55 which must be improved for PV modules and for any 
product under EPR in general, are the options for compliance available to producers or 
importers. One must allow producers, or importers two options related to the organisation of 
take-back, recycling, waste treatment and the financing of these activities:

•	 Organise this individually; or

•	 Organise this collectively through a PRO (Producer Responsibility Organisation).

Moreover, under the condition that assessments of each option by public authorities ensure 
fairness, equality, and transparency between the two systems.
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6.5.1	 Draft and propose a Five-Year Management Plan

The PV industry should introduce a five-year Management plan, which defines a strategic vision 
for waste management and contains the following main features as a minimum:

•	 A forecast of the amount of collectable used PV modules

•	 Measures on prevention of waste generation (prevention plan)

•	 The strategy related to information campaigns for the broader public (communication plan)

•	 The actions for owners, installers and wholesales companies related to collection, reuse 
and treatment of used PV modules (awareness raising plan)

•	 A five-year financial plan

•	 A plan containing the provisions spread over a time span of 35 years which is annually 
monitored and – when required – updated. The provisions should account for the cost of 
collecting historical waste (installed before 2025) and new waste (sold and installed after 
2025) originating from PV modules

•	 A method for following up on collected and treated PV modules with annual reporting

•	 The actions related to the collection of PV modules

•	 The actions related to the treatment of PV modules.

This long-term plan is annually accompanied by an annual execution plan whereby the PV 
industry details plans, projects, and actions for the year ahead. The execution plan is introduced 
each year before the end of November.
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6.5.2 	 Roadmap for implementation

Taking into account that during the drafting of this study Decree 08/2022 has been published, 
the authors propose the following roadmap, divided into a short, mid- and long-term approach.

Short-term 
(2022-2025)

Mid-term 
(2025-2030)

Long-term 
(beyond 2030)

•	 Install a landfill ban for PV 
modules and other renewable 
energy products.

•	 Increase in general the landfill 
cost to allow that EPR-
requirements for the products 
under the EPR-scope, have a 
chance to become successful. 

•	 Allow the Vietnamese 
PV industry to propose a 
sustainable and long term EPR 
solution.

•	 Rethink the EPR framework 
in relation to all Renewable 
Energy products and remove 
these from the framework for 
classical EEE.

•	 Define a clear framework 
regarding EPR for the 
Producers and Importers of PV 
modules in regard to objectives, 
financing and monitoring for a 
PRO as well as for an Individual 
company (plan).

•	 Allow only one PRO in order 
that the long lifetime of 
the PV module and their 
accompanied financing for the 
end-of-life phase is properly 
guaranteed.

•	 Monitor the first 
five-year term of the 
approved PRO and 
– if applicable – the 
Individual Plan(s) for PV 
modules and learn more 
about the PV industry 
and its value chain.

•	 Periodically assess the 
international evolutions 
related to waste 
treatment, recycling and 
reuse of PV modules.

•	 Consider to include 
sustainability criteria 
in renewable energy 
auctions or public 
procurement and reward 
products with the lowest 
environmental impact.

•	 Develop sustainable 
product policies for PV 
modules and inverters 
such as Ecodesign or 
Energy labelling, based 
upon global recognised 
standards and a 
methodology.

•	 Plan, Do, Check, 
Act after five years 
experience with PV 
modules under EPR.

•	 Continue defining 
realistic ‘waste 
generated’ targets and 
treatment, recycling 
targets for PV 
modules.

•	 Evaluate the financing 
plan of the PRO 
and any Individual 
company

•	 Develop joint R&D 
projects between 
Viet Nam and other 
countries related to PV 
recycling technology 
or innovative 
treatment solutions.
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Annex



134

No Name Location Year of estab-
lishment

Capacity, MW

1 SolarBK Ba Ria - Vung Tau 2018 300
2 Vina Solar Lao Cai 2018
3 Trina Solar Bac Giang 2017 1.000.000
4 Canadian Solar Hai Phong 2016
5 JA Solar Bac Giang 2016 1.500
6 HT Solar Hai Phong 2016 1.000
7 IREX Solar Vung Tau 2012 300
8 IC Energy Quang Nam 2011 120
9 First Solar Ho Chi Minh city 2011

Annex
Annex 1. List of Solar panel manufacturers in Viet Nam

Annex 2. Local stakeholder survey results

Farm  Rooftop  All systems 

2018 68 N/A 68 (68-68)

2019 67 (52-85) 63 (60-67) 67 (52-85)

2020 56 (53-68) 56 (54-61) 56 (53-68)

2018-2020 62 (52-85) 57 (54-67) 62 (52-88)

Table A-1. Survey results of weight of PV panels installed in Viet Nam

Unit: tonne/MWp

Source: This study

Table A-2. Survey results of loss and replacement ratio during transportation and installation

Major causes for loss 
and replacement during 
transporation and installation

Farm Rooftop All system

Transportation and 
installation

Average 0.4% (0.1-0.5%) 0.2% (0.0-0.5%) 0.3% (0.0-0.5%)

 Observed 0.1% (0.0-0.5%) 0.2% (0.0-0.4%) 0.1% (0.0- 0.5%)

Source: This study
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)Table A-3. Survey results of loss and replacement ratio during operation

Major causes for loss 
and replacement during 
operation 

Farm Rooftop All system

Initial (first 2- 
4 years) 

Average 0.4% (0.1-0.5%) 0.5% (NA- 0.5%) 0.4% (NA-0.5%)
Observed 0.1% (0.0- 0.4%) 0.0% (0.0-0.1%) 0.0% (0.0-0.4%)

Mid-life (10 
years) 

Average 1.7% (0.1-2.0%) 2.0% (1.0-3.0%) 1.8% (0.1-3.0%)
Observed 0.0% 0.0% 0.0%

Mid-life (15 
years) 

Average 3.4% (0.2% - 4.0%) 4.2% (1.5-10.0%) 3.8% (0.2-10.0%)
Observed 0.0% 0.0% 0.0%

 Climate 
condition, 
accident 

Average 0.4% (0.0- 20.0%) 0.0% (0.0-0.1%) 0.2% (0.0-20.0%)
Observed 0.1% (0.0-0.6%) 0.1% (0.0-0.1%) 0.1% (0.0-0.6%)

Source: This study
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