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Rapidly growing quantities of e-waste (WEEE) demand the increasing attention of environmental
policy all over the world. Developing countries are particularly affected by recycling and disposal
activities, which are deemed harmful to health and environment. Holistic or integrated approaches
to WEEE policy are required. The paper discusses first recycling technologies for glass from cath-
ode ray tubes (CRT) and printed circuit boards (PCBs) in Vietnam. Thereafter the German ap-
proach to WEEE policy is adjusted to allow for an integrated policy. This is then adapted to allow
for the recycling of used monitors and computers.

Sir gia tang mot cach nhanh chéng sé lwong cdc chat thai tir cdc thiét bi dién, dién tir (WEEE) doi
hoi sy tang cuong chu y toi cdc chinh sach moi truong toan cau Cdc nudc dang phat trién bi tac
dong dac biét boi cac hoat dong tdi ché, do né anh hwong xdu téi sirc khée va méi truwong. Cac
phwong phap 16 hop va toan dién doi véi cac chinh sach quan 1y chat thai dién tir (WEEE) la doi
hoi cdp thiét. Trong bdi bdo nay, triede hét phan tich danh gid cdc cong nghé tai ché thity tinh den
hinh (thity tinh CRT) va ban mach in dién tir (PCBs) & Viét Nam. Tiép theo la phiong phap tzep
cdn cdc chinh sach quan Iy chdt thai dién tir cua Cong hoa lién bang Dirc duwoc sur dung dé diéu
chinh cho thich hop nham dwa ra gidi phdp t6 hop cé thé thich img cho viéc tdi ché man hinh Tivi
va may tinh hong, hét han sir dung va thai bo ¢ Viét Nam.
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1. Introduction

The quantity of e-waste is rapidly growing — in the indus-
trialized countries, where markets continue to be flooded
with an even increasing number of electronic products,
but also in the developing countries where rapid economic
growth contributes toward significantly increasing quanti-
ties of e-waste entering the waste stream. This requires
environmentally sound waste management taking care of
the many potentially hazardous materials contained in
electrical and electronic equipment. Printed circuit boards
(PCBs) for example contain heavy metals such as antimo-
ny, chromium, zinc, lead, silver and copper, and cathode
ray tubes (CRTs) are of special concern due to their con-
tent of lead oxide. This needs to be handled carefully in
recycling processes in order to recover copper (BAN,
2007; Shinkuma and Huong, 2009).

However, e-waste recycling activities by means of simple
technologies in Vietnamese villages have posed serious

environmental and health hazards problems. Sediment
samples show that lead levels are over two hundred times
higher than normal in polluted areas. On the other hand, if
such materials are properly handled, valuable resources
can be recovered, thus contributing towards sustainable
development and environmental improvements (Trung
and Cam, 2011).

In Vietnam, e-waste is usually collected with municipal
solid wastes by “waste pickers” and sold to waste recy-
cling villages, whereby e-waste is classified and separated
into three main fractions: metals, plastics and glass. The
recycling activities in villages are based on simple tech-
nologies resulting in environmental pollution and health
risks. In order to recover metals from e-waste the plastic
is usually burned off in open places. This is happening
without much awareness of health risks. The residue, for
example CRT glass, is then dumped without further
treatment (Trung et al., 2008).
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Thus, in order to handle the large quantities of e-waste in
a safe way, effective management practices must be im-
plemented by adopting solutions that are environmentally
friendly, including recycling. As indicated above, there
are several small companies and informal units in Vi-
etnam that operate in a manner endangering human health
and the environment. In those cases only the most valua-
ble metals are recovered and the rest is discarded in an
unacceptable way. The recycling processes for metals,
plastics components already exist, while CRT glass recy-
cling is quite problematic. Glass separated from e-waste
(mainly from television sets or computer monitors — CRT
glass) without treatment is disposed in fields, rivers and
ponds (Trung et al., 2008). In addition, a great deal of the
waste PCBs is illegally exported to China with only a
small amount of precious metals recovered in Vietnam.
Therefore, it is urgent to develop proper recycle technolo-
gies for waste CRTs and PCBs that are appropriate for
Vietnam.

While first recycling technologies for CRTs and PVBs in
Vietnam are available, the preconditions for implement-
ing these technologies are still missing. According to
WEEE policies in general, a holistic approach is required
which suits the needs and framework conditions of Vi-
etnam. It is the main goal of this paper to develop such a
holistic approach for recycling of CRT glass and PCBs.

The following section contains a brief survey of the recy-
cling technologies for CRT glass and PCBs developed in
and for Vietnam. Thereafter the general philosophy of the
EPR policy is introduced. After an investigation of the
German WEEE policy, a holistic approach to WEEE
policy is discussed, which is then adapted to the frame-
work conditions in Vietnam. In particular, an integrated or
holistic approach to the recycling of waste CRT glass and
PCBs is developed.

2. Technologies for recycling CRT
glass and PCBs

2.1 Recycling of CRT glass

In this section the possibility of recycling of CRT glass as
additive material in bricks and ceramics will be briefly
discussed. Moreover, a model for recycling metallic frac-
tions in PCBs will be proposed. The technologies are
suitable to be applied in small communities in Vietnam.
The reader is referred to Trung and Cam (2011) for all
technical details of the recycling processes.

The base of a CRT is the monitor’s screen that is coated
on the inside with a matrix of thousands of tiny phosphor
dots. The panel glass is tinted with cobalt and nickel ox-
ides in order to give the correct light transmission. The
panel and funnel glass are coated with different kind of
substances that contain heavy metals and hazardous ele-
ments. Using CRT glass in products like glass containers,
tableware or glass fiber is not always feasible, because of
hazardous elements such as lead, arsenic, and cadmium.
In the ceramic industry the application is less restrictive
and both glass from screens and cones of the monitors are
potentially acceptable as secondary raw material. There-

fore, CRT glass can be used (1) in brick manufacturing
for saving energy; (2) in foam glass; (3) to some extent in
tableware glass and (4) in glass fiber production; and (5)
in ceramic bodies.

The lack of a recycling market for CRT glass in Vietnam
may be due to the current legislation which imposes a
restriction on the use of lead containing materials such as
funnel glass in order to avoid a risk for the environment
and the human health. On the other hand, the coatings
adhering to CRT glass render recycling more difficult: the
fluorescent powder coatings, which contain hazardous
elements, are hazardous to the recycler and the environ-
ment. Moreover, organic coatings such as graphite consti-
tute unwanted substances in the glass manufacturing in-
dustry since they interfere with the glass melting process
resulting in a low quality glass product. For this reason it
is very important to develop new technologies in order to
claim that it is safe to use the CRT glass as secondary raw
material (Andreola et al., 2007; Menad, 1999; Ching-Hwa
and Chi-Shiung, 2002; Trung and Cam, 2011).

As consequence, the CRT glass to be applied as second-
ary raw material for the ceramic industry must be cleaned
in order to eliminate the coatings. The kinescopes are
reclaimed by separating the screen from the cone and
successively by aspirating the harmful fluorescent pow-
ders present in the interior of the screen. Thereafter the
panel and funnel glasses are washed with different chemi-
cal and water in order to remove any coating substances
on the surface of the glasses. The cleaned panels can then
be employed as raw material in the production of brick.
The potential of using cleaned funnel glass in a base glaze
formulation as substitute of “ceramic frits” in the produc-
tion of X-block tiles has also been investigated (Trung
and Cam, 2011).

The technical specification test for compression strength,
wear abrasion resistance and water absorption demon-
strated that there are no appreciable differences between
the samples containing CRT glasses and regular industrial
tiles. Thus, cleaned CRT glass can be used as raw materi-
al in the glaze synthesis for the ceramic industry (Trung
and Cam, 2011).

2.2 Recycling of Metallic Fractions of PCBs

Valuable materials contained in waste PCBs should be
recycled. In Vietnam a great deal of the collected PCB
waste is illegally exported to China. Only metals are re-
covered from the small residual amount while the other
parts of the PCBs are used for low-value products or
incineration with hazardous effects for the environment.

However, from economic and environmental points of
view, efficient and low cost processing technologies for
recycling waste PCBs should be developed to reduce
environmental pollution and to recover valuable materi-
als. Pyrolysis, pyrometallurgical and biometallurgical
processes, and vacuum metallurgy are common methods
used in industrialized countries with high investment and
operating costs. The traditional method used by the in-
formal sector to recycle PCB waste, the hydrometallurgi-
cal method, produces a large amount of waste acid liquid
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and sludge, which is usually disposed without further
treatment. Therefore, a proper technology for hydrometal-
lurgical processes in which all chemicals and non-metal
residuals are consigned to recycling is in dire need.

Trung and Cam (2011) show that copper can be recovered
from waste PCBs by using various chemicals, which, in
turn, can be recycled. The non-metal residual (plastic,
resins, glass fibers etc.) constituting more than 70% of
total weight, go to further treatment and recycling for the
synthesis of thermosetting and thermoplastic resin matrix
composites. As consequence, only a small fraction of
residual has to be landfilled or incinerated. Nevertheless,
this and related technologies have to be “standardized”,
refined and further developed for general applicability.

The challenge is now to “design” an environmental policy
that encourages recycling of CRT glass and PCBs accord-
ing to the technologies mentioned above without any risks
to health and environment. Our approach will be based on
the concept of a holistic policy, which emerged from the
idea of “extended producer responsibility” (EPR).

The following section will first provide a brief outline of
the general structure of EPR policies, in particular with
respect to WEEE. Thereafter the interest will turn to the
WEEE regulations in Germany. Details of the policy will
be investigated and analysed with respect to their incen-
tive structure. The philosophy of EPR — to integrate sig-
nals from along the product chain into the environmental
policy — will thereby play a decisive role.

3. The EPR approach to WEEE

According to the guidelines of the OECD, EPR is defined
as “an environmental policy approach in which a produc-
er’s responsibility for a product is extended to the post-
consumer stage of a product’s life cycle” (OECD, 2001;
Walls, 2006). Thus, according to these guidelines, “an
EPR policy is in particular characterized by the shifting of
responsibility upstream toward the producer, and the
provision of incentives to producers to take into account
environmental considerations when designing their prod-
ucts” (OECD, 2001).

The critical difference of an EPR approach to other envi-
ronmental policies and policy instruments is the integra-
tion of signals related to the environmental characteristics
of products and production processes throughout the
product chain. Thus, in most cases, this holistic approach
of an EPR policy is meant to provide incentives for pro-
ducers for a “design for environment” (DfE), such that,
for example, their products can be easier disassembled
and recycled after the product’s lifetime. Nevertheless,
EPR has its roots in environmental economics, and this
fact is of advantage when structuring an EPR policy
(Wiesmeth and Héckl, 2011).

EPR is often employed as an environmental policy in
quite diverse areas. For example, EPR plays a role in car
manufacturing, in waste management in general and in
various areas of waste management, such as the consump-
tion of sales packaging or WEEE, in particular. As each
area has its own special conditions, the following sections

will concentrate on WEEE, on extended producer respon-
sibility regarding e-waste. The situation in Germany will
be briefly investigated to explore the challenges associat-
ed with such an approach. These findings will then be
related to the incentive structure, which is required for
successful WEEE policies in general and for CRT glass
and PCB recycling in Vietnam in particular.

Special attention has to be paid to the ecological effec-
tiveness of the intended holistic approach. In principle,
the regulations should provide incentives to the owners of
WEEE to return the used equipment to a collection place.
Then the incentives should be “handed up” to the produc-
ers to motivate them for a DfE without leaving room for
leaks to semi-legal or illegal exports to developing coun-
tries.

The following case study refers to the situation in Germa-
ny with the “Act Governing the Sale, Return and Envi-
ronmentally Sound Disposal of Electrical and Electronic
Equipment’” (ElektroG) of 2005 determining handling
and treatment of WEEE. The ElektroG is the implementa-
tion of the European Directive on WEEE, enacted in
2003, into German law.

4. Case studies

The concrete legal framework regarding WEEE has a
great influence on handling e-waste, in particular on the
collection rate, on recycling processes and recycling quo-
ta. It is, first of all, remarkable to mention that from Ger-
many (and other industrialized countries), characterized
by high environmental awareness, substantial quantities
of WEEE are exported to developing countries, often and
sometimes incorrectly declared as reusable consumer
goods. In many cases, however, these commodities turn
out to be waste, even according to the lower standards of
some of the importing countries. There often remain only
the unsafe recycling methods of WEEE with substantial
health and environmental risks — such as currently in
Vietnam.

According to a study of the German Federal Environmen-
tal Agency (UBA, 2010), for example, in 2008 a quantity
of approximately 50,000 t of monitors corresponding to
two million appliances was exported. This has to be relat-
ed to the 315,000 t of new equipment of collection group
3 (IT and telecommunication equipment) that were put on
the market in Germany in 2006. Additionally, according
to Janz and Bilitewski (2009), 1% of the municipal waste
in Germany consists of discarded small electrical and
electronic appliances, which can constitute more than
50% of the total heavy metal load in household waste
with possibly severe consequences for the mechanical-
biological treatment of waste and the groundwater. One
has to observe that this is happening a substantial time
after the implementation of the EU Directive into German
Law in 2005.

The fundamental question is, of course, why is this hap-
pening? How come rich countries with high environmen-
tal awareness and strong groups of environmentalists (for
example in Germany) “export” their environmental prob-




J. Viet. Env. 2012, Vol. 2, No. 1, pp. 1-7

lems to poorer countries with the consequences men-
tioned above?

4.1 An analysis of WEEE policy in Germany

As already mentioned, the legal situation for e-waste in
EU is dominated by the European Directive on WEEE,
which was enacted in 2003 and which was last amended
in 2008 (EU Directive, 2003). According to Article 1, its
purpose is, “as a first priority, the prevention of waste
electrical and electronic equipment (WEEE), and in addi-
tion, the reuse, recycling and other forms of recovery of
such wastes so as to reduce the disposal of waste. It also
seeks to improve the environmental performance of all
operators involved in the life cycle of electrical and elec-
tronic equipment, e.g. producers, distributors and con-
sumers and in particular those operators directly involved
in the treatment of waste electrical and electronic equip-
ment”.

The relationship to EPR and, in particular, to DfE, is
provided by Article 4 of the directive, which states:
“Member States shall encourage the design and produc-
tion of electrical and electronic equipment which take into
account and facilitate dismantling and recovery, in partic-
ular the reuse and recycling of WEEE, their components
and materials. In this context, Member States shall take
appropriate measures so that producers do not prevent,
through specific design features or manufacturing pro-
cesses, WEEE from being reused, unless such specific
design features or manufacturing processes present over-
riding advantages, for example, with regard to the protec-
tion of the environment and/or safety requirements.”

In Article 7, this directive requires manufacturers and
importers of electrical and electronic equipment in the
member states of the EU to take back these products from
the consumers for an appropriate treatment: “Member
States shall ensure that producers or third parties acting
on their behalf, in accordance with Community legisla-
tion, set up systems to provide for the treatment of WEEE
using best available treatment, recovery and recycling
techniques [...]” Provisions for financing the collection
and treatment of WEEE — through the producers in the
first place — and the dissemination of relevant information
for the users of these equipment regarding separate collec-
tion and proper disposal conclude the directive (EU-
Directive, 2003, Articles 8 and 10).

The ElektroG, the implementation of the EU Directive
into German law (ElektroG, 2005), contains all these
regulations with further specifications and further details.
Some of these specifications will now be investigated
more carefully, in particular with respect to the quality
and the origin of the signals and the integration of the
signals into the policy.

*  Product design: Article 4 of the ElektroG postulates:
“Electrical and electronic equipment should, wherever
possible, be designed to provide for and facilitate its
disassembly, recycling and recovery, and particularly
the reuse and recycling of WEEE and its components
and substances [...]” The signal refers, of course, to

DAE, to the in this context important design stage for
electrical and electronic equipment.

* Separate collection: According to Article 9, a separate
collection of WEEE is required: “Owners of WEEE
are required to place it in a collection separate from
that for unsorted domestic waste.” This signal ad-
dresses primarily the responsibility of the consumers
and affects their transaction costs.

* Take-back system: Paragraph 8 of Article 9 demands
that “producers may choose to set up and operate in-
dividual or collective take-back systems for WEEE
from private households [...]” In this case, the pro-
ducers are required to act, although there are some de-
grees of freedom not influenced by other decisions.

* Treatment: Where technically and financially feasible,
a check must be made prior to treatment as to whether
the waste equipment or individual components thereof
can be sent for reuse (Article 11 (1)). This article re-
fers also to the producers and leaves them again some
room for making decisions, not much affected, how-
ever, by other signals or decisions.

These are some of the relevant features of the ElektroG.
Obviously, the various signals refer to all stages of the
product chain. If producers and consumers comply fully
with these regulations, then the goals of the ElektroG
could certainly be achieved. However, the “chain of in-
centives” provided by these articles and paragraphs has
weak points, which eventually lead to the observations
regarding compliance with the ElektroG.

Regarding the collection of WEEE, there is an obligation
for owners of WEEE for a separate collection, which is
costly, at least in terms of time needed to transport pieces
of WEEE to the collection points. Without a strict en-
forcement, however, consumers will not necessarily com-
ply with this regulation. The “Tragedy of the Commons”
may misguide consumers to put small WEEE into the
garbage collection or to “donate” other pieces of WEEE
to private collectors for export. This kind of behaviour
need not be in contradiction to a high environmental
awareness. It results from individual rationality, which is
not in line with collective rationality in this context.
Moreover, commodities can be valuable enough to be
reusable and reused in some developing country, but not
in the country of origin. This view is supported by the
required “check” prior to treatment as to whether the
waste equipment can be sent for reuse (ElektroG, 2005,
Article 11 (1)), leaving some room for decision-making.

In conclusion, many consumers, obliged through envi-
ronmental awareness, will take WEEE to the collection
points. But there still remain many opportunities to export
WEEE or to discard small WEEE with the domestic gar-
bage. Manufacturers do not have to take back and to treat
WEEE, which is not returned according to these regula-
tions. Moreover, in ambiguous cases they will decide in
favour of exporting waste equipment, at least as long as
this is the cheaper alternative.
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What are then the incentives of the manufacturers to im-
plement the signals referring to product design, again
without strict control from the authorities — which will not
be feasible in this situation anyway? Producers will
change the design, if the new design is less costly to han-
dle then the previous one — over its lifetime including
recycling. And if part of the WEEE is exported, then
aggregate disassembling and recycling costs will de-
crease, providing even less incentive for DfE.

Thus, manufacturers are probably not very interested in
collecting and treating as much WEEE as possible. They
will rather try to keep their costs low by making appropri-
ate decisions on DfE. The concept of individual producer
responsibility (IPR) introduced by Rotter et al. (2009) and
considered as a further development of EPR with produc-
ers bearing responsibility for their products only, could
help to stimulate DfE (according to Walls, 2006, p. 31ff,
for an analysis of different payment schemes in the con-
text of IPR in the Dutch WEEE policy). However, exports
of WEEE will still not be much affected by this policy
change, as long as producers can enjoy lower aggregate
costs for disassembling a smaller amount of WEEE.
Walls (2006) also highlights in her case study on Korea
(p. 35ff) that changes in the product design may not only
be caused by EPR regulation.

As consequence, the signals applied in the German El-
ektroG are not sufficiently linked together: consumers
have — beyond environmental awareness — not too much
interest in returning all pieces of WEEE to the official
collection points, and producers seem to “profit” from a
smaller quantity of WEEE to be consigned to treatment
and recycling. Once again, this behaviour is induced by
the “Tragedy of the Commons”, and should not be fully
attributed to a lack of environmental awareness. This
should be taken into account when designing an incen-
tive-compatible WEEE policy.

4.2 An analysis of the WEEE policy in Vi-
etnam

Vietnam does not yet have specific regulations regarding
e-waste. Some WEEE continues to be counted among
hazardous waste in general. Generators, transporters,
recyclers and disposers of hazardous waste must however
register with the authorities and apply for a professional
license.

Moreover, Article 67 of Law on Environment Protection
(2005) requires take-back of discarded electronic and
electric products and batteries. The import of waste is, in
general, prohibited under environmental legislation, alt-
hough certain categories of scrap materials for recovery or
as secondary materials may be imported — but not e-
waste.

WEEE in Vietnam is mostly discarded by selling to the
collectors for dismantlement, as is the case for CRT glass
and PCBs. Measures taken so far include the registration
of hazardous waste generators, a licensing system for
hazardous waste collection, transport and disposal and
recycling activities, the development of an e-manifest
system for a more effective management of hazardous

waste, a frequent exchange of information among cus-
toms, environment, industry and trade authorities as well
as inspection mission to ports, provinces and facilities for
control of illegal import or handling of hazardous waste.

Thus, similarly to the situation with the ElektroG in Ger-
many, the owners of WEEE constitute the first weak
point. In Vietnam they are not yet sufficiently aware of
the potential environmental threat associated with WEEE.
As there are — at least for the time being — almost no Vi-
etnamese producers of electronic and electrical equip-
ment, appropriate incentives for producers refer to inter-
national companies. Therefore the question arises to what
extent and under which framework conditions these glob-
al companies can be held responsible for their production
activities. By competitive pressure producers will not
interfere too much with import of WEEE, and as DfE
cannot really be controlled and verified, producers will
mainly observe the costs of their activities.

5. An approach to an
WEEE policy in Germany

integrated

In view of the above case study referring to the promotion
of renewable energy sources in Germany, the following
aspects should be taken into account, at least for the situa-
tion in Germany:

¢ If a substantial quantity of WEEE is to be recovered
and consigned to recycling, then first of all the owners
of WEEE should be “motivated” to return their used
or end-of-life equipment to official collection points.

* There has to be a link between this motivation of the
consumers and an incentive of the producers for a
DfE.

Consider the following approach: owners of WEEE
should be compensated with a “refund” for returning e-
waste to an official collection point. Of course, the refund
has to depend on the category and on some other basic
characteristics of the end-of-life product. Of particular
importance is the dependence of the refund on the degree
of difficulty to disassemble the equipment, and perhaps
on the market value of the recyclable substances.

Then there should be a “compliance scheme”, similar to
the compliance schemes for packaging waste in Germany,
which producers have to join and which takes back
WEEE and consigns it to treatment and recycling (Walls,
2006, p. 35ff, for the WEEE policy in Korea). This com-
pliance scheme receives fees from the manufacturers,
which depend also on the characteristics of the products
mentioned above. Moreover, this scheme is in charge of
issuing the refunds to the consumers.

The consequence of this approach is a sequence of signals
from the product chain, which are linked together: the
consumers have an incentive to return WEEE to official
collection points and “leakage” to export markets will be
reduced. Then, as the refunds depend on certain character-
istics of the WEEE, fees to be paid to the compliance
scheme and possibly the prices of the new products will
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depend on these characteristics as well. Therefore, if a
DfE reduces life-time costs, producers have an incentive
to change the design of their products.

Thus, there is a closed link of signals from product design
to take back and recycling, which even helps to reduce
illegal exports of WEEE. In addition to that this approach
opens, in the sense of PFI, investment opportunities for
recycling companies and companies to operate the com-
pliance scheme.

As mentioned above, the concrete values for the refunds
and the fees remain a critical issue. Thus, it may well
happen that the fees to be paid by the producers to the
compliance scheme are too small to have any effect on
DfE. Or, alternatively, the refunds to the owners of
WEEE may be too low and private collectors may offer
higher prices for WEEE to be exported as reusable
equipment. Similarly, refunds and fees can be too high
resulting in “imports” of WEEE and so on. Therefore, it
remains the duty of the authorities to monitor the detailed
development of the WEEE policy and of related activities.
Furthermore, policymakers have to be aware of other
factors influencing companies’ design decisions, such as
consumer preferences or resource prices, when setting up
the fee-refund system.

6. Policy for CRT Glass and PCB Re-
cycling in Vietnam

Regarding CRT glass it should be observed that the quan-
tity of monitors with CRT glass will decrease due to the
new flat screens which have more and more replaced the
cathode ray tubes in the last years. Nevertheless there still
is a large quantity of “old” monitors which will likely end
up in countries such as Vietnam. And, not to forget, the
“new” flat screens may pose new challenges for the envi-
ronment. Therefore, the following recommendations will
focus on a policy for used TV sets and used Personal
Computers (PCs) in general, although the in Vietnam
currently available recycling technologies refer to those
introduced earlier.

Vietnam could proceed as follows regarding a first ap-
proach towards a holistic policy for old PCs in general,
and CRT glass and PCBs in particular:

Handling of waste electronic equipment:

*  Owners of old PCs should be motivated to return their
waste equipment to an official collection point; more
precisely: anyone delivering waste electronic equip-
ment (PCs and monitors) to a collection point should
get a monetary compensation, which could depend on
the size of a returned monitor.

¢ Official collection points should be established
throughout the major cities in the vicinity of house-
holds, administrative units and business districts.

* Public authorities should be in charge to transfer the
waste electronic equipment to licensed recycling com-
panies, operating according to environmentally safe

standards with the technologies for CRT glass and
PCB recycling.

Financing these operations:

* At least part of the financing of these operations could
come from selling the recycled CRT glass to the brick
and ceramics industry and from proceeds from the re-
covery of precious metals from the PCBs. For this,
however, the public authorities have to grant permis-
sion to markets for these secondary raw materials.

* An additional part of the revenue required for financ-
ing this recycling scheme could come from the (inter-
national) producers of this equipment: preferably, the
manufacturers of the equipment exported to Vietnam
could be asked to support these recycling schemes in
the context of their sustainability strategy; alternative-
ly an import tax could be imposed on this electronic
equipment, depending on environmentally relevant
characteristics.

Raising environmental awareness in general:

* Environmental awareness with respect to WEEE
should be raised; appropriate measures point to educa-
tional activities and information at the “point-of-sale”
of electrical and electronic equipment.

The incentives associated with this policy are as follows:
first of all, owners of waste electronic equipment have an
incentive to return this equipment. The recycling compa-
nies ideally organized as private companies with public
supervision also have an incentive to recycle old PCs and
monitors and to sell the secondary materials. Moreover,
the producers of electronic equipment receive signals for
DfE, for a design for environment, if the their financial
contribution to the recycling schemes in Vietnam or the
import tax depends not only on the quantity of commodi-
ties exported to Vietnam, but also on environmentally
relevant characteristics of these products.

Therefore, this policy is “integrated” or “holistic” in the
sense that it covers the whole product chain — at least to
an extent which is feasible for Vietnam, and in the sense
that the signals from the various parts of the product chain
are linked: the monetary compensations for returning
waste equipment, the financial situation of the recycling
companies, the revenue from the secondary recycling
markets, the import taxes or the contributions of the inter-
national producers to the recycling schemes are closely
related and affect each other. Of course, the “art of WEEE
policy making” consists also in finding the “right” values
for the various monetary signals.

Taking these issues into account should help to establish

an appropriate WEEE policy which will help to setup a
truly holistic WEEE policy in near future.

7. Final remarks

The above considerations demonstrated that the difficul-
ties with EPR policies in general and with WEEE policies
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in particular are hidden in the interaction with the eco-
nomic agents, with the consumers, the producers, and in
some cases with the recyclers. Policies provide certain
incentives to the economic agents and thus influence their
behaviour — sometimes in an unintended way.

As consequence, in order to arrive at a feasible and eco-
logically effective policy for recycling of CRT glass and
PCBs in Vietnam, one has to take into account the behav-
iour of consumers and producers, in particular with regard
to their interaction with the policies and instruments used
to reach the desired goals. However, information deficits
due to external effects create some difficulties associated
with the implementation of these policies and require a
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