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EXPLORING POTENTIAL GLOBAL EFFECTS OF EU CIRCULAR ELECTRONICS STRATEGIES

Using thought experiments that build on the current state visual and the underlying data, we
imagine a circular economy for mobile phones according to the expressed ambitions in EU and
Dutch policy. First, we can hypothesise on the generally expected effects and how they might affect
the identified impact areas. Given that the mobile phone production and consumption system for
the Dutch market is part of a much larger and complex ecosystem, we tested the hypotheses with
experts in the field to also consider the influence of external factors and relevant macrotrends, as
well as to gain insights in on-the-ground examples and challenges.

The visual above demonstrates the changes to the flows as well as the R-strategies that cause these
changes, in a simplified manner. The aspects in the value chain that affect or are affecting the socio-
economic and environmental impact areas significantly are highlighted. The details of the effects
will be discussed on the next pages.

Upstream. For the mobile phone, the main targeted effects of the R-strategies combined are
areduction in demand for mobile phones in the local market, thereby reducing imports to the
Netherlands. This trickles down to a reduction in activity in mining, processing and manufacturing
for phones meant for the Dutch market.

Downstream. On the downstream side, the current strategies reduce or potentially even halt
export of second-hand phones and related e-waste products to low-income countries by extending
the lifetimes of the phones significantly and achieving high WEEE collection and recycling targets
within the Netherlands and EU.

7

A reduction in manufacturing activity in Asia could also reduce the number of low-threshold jobs

that could pull many out of poverty.

Artisanal and small scale mining provides a livelihood to many that have few other employment
opportunities. A reduced demand for mining would mean a loss of income or causing a shift to

unknown alternative forms of income.

A reduction or complete stop of second-hand phone exports could reduce access to high-quality

IT products for poor communities.

Alternative second-hand phones might be less durable and contain more hazardous materials,
causing more hazardous substances to leak into the environment more often in its eventual

local informal recycling.

In current policies and targets, focus is set on the mobile phone lifecycles in the EU itself, the
extended lifetimes experienced in the export countries, including its potential environmental

and socio-economic benefits, are not taken into account.

Importing waste for recycling from countries with informal and destructive recycling practices

lacks clear regulations.
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THE UPSTREAM SCENARIO:
PROSPECTS FOR A REDUCED DEMAND
OF NEW MOBILE PHONES IN THE
NETHERLANDS

When the mobile phone for the Dutch market
has a much longer lifespan, achieved with
design for repair, encouraging reuse and
through remanufacturing, there will be a much
lower replacement rate than the Netherlands
currently upholds. In isolation from external
factors, this will decrease imports from the
manufacturing countries, mainly China and India,
and furthermore decrease all other activities
upstream towards resource extraction activities
that are necessary to manufacture new phones
for the Dutch market.

POTENTIAL ENVIRONMENTAL EFFECTS

For China, mobile phones and the associated
components are a significant contributor to

the country’s exports, but also a significant
contributor to local pollution (ecotoxicity)

and global warming (running the industry on
coal-fired power). A reduction in production
activity would then lead to fewer emissions and
a reduced need for coal-fired power. In mining,
following a reduced need for resource extraction,
environmentally destructive practices could
be abated. Generally speaking, both ASM and
industrial mining are associated with destroying
local ecosystems rich in biodiversity, for example
in Ghana, Nigeria and the Central African region,
through deforestation. As a positive result of a
decrease in virgin material sourcing, the land can
be reclaimed by nature.’

POTENTIAL SOCIO-ECONOMIC EFFECTS

An overall decrease in the phone manufacturing
activity could mean there will be less precarious
jobs that often involve excessive overtime.'?

As explained on page 34, the EEE
11 manufacturing industry could boost
India’'s economy and can provide low-
threshold jobs that can potentially lift many
of its poor citizens out of poverty. Would a
circular economy reduce the yearly demand for
manufactured phones, so would it reduce the
potential of creating jobs in the country with the
biggest population living in poverty.

On the side of resource extraction, a reduced
demand for critical metals could cause a loss in
exploitative and dangerous ASM mining jobs.

At the same time, the ASMs provide a
livelihood to many that have few other
employment opportunities.? Especially
in countries that suffer from weak administration
and where resource rich areas are ruled by
conflict groups, the alternative sources of income
are unclear and might lead to vulnerable groups
joining these conflict groups.®

21

REALITY OF THE GROWING DEMAND
IN OTHER REGIONS AND THE
MULTIFUNCTIONAL UPSTREAM VALUE
CHAIN

As laid out in page 29, mobile phones destined
for the EU market are a small share of the total
mobile phone market. The rapidly developing
countries are showing steep consumption
growth rates for mobile phones and EEE in
general, therefore it is expected that the growing
global demand for EEE will continue to increase
the need for manufacturing and resource
mining, despite circular economy efforts in the
Netherlands or the EU. Also, the precious metals
are not solely mined for the production of mobile
phones; they will also need to satisfy the growing
demand for specialty metals in renewable energy
technologies and electrification.

This need for precious metals will continue

to grow both the ASM and LSM activities in
resource-rich low-income countries, as well as
the manufacturing operations in India and other
emerging economies. Therefore, it is highly
recommended to focus on responsible mining
and manufacturing practices, by stimulating
healthy and safe working conditions that are
environmentally sound."® In the mining sector
this can translate to the formalisation of ASMs,
whereas in manufacturing this could take the
form of the freedom to unionise.”2"3137

FAIRPHONE: TOWARDS A CIRCULAR MOBILE PHONE

Fairphone is a Dutch social enterprise that inspires sustainable change in the electronics industry. The
company uses the development and marketing of its phones to drive awareness change, provide the
example and enable industry action in four key pillars: long-lasting design, fair materials, good working
conditions, and reuse & recycling. A modular phone was adopted to ensure long-lasting and circular
design. Modularity makes the Fairphone easy to repair for customers and partners.

An LCA analysis performed on the Fairphone 2 estimates it has an environmental impact of 44 kg CO.e.
This compares to an iPhone SE with similar memory (32GB) and 45.0 kg CO,e. The newest model, iPhone
11 Pro has an impact of 80 kg CO,e. The production phase is the main contributor, mostly more than 75%
of total impact. Both the use phase and transportation have a limited impact, and recycling at end-of-life
has a positive impact. In comparison, the modular design of the Fairphone has the potential to reduce
climate impact by 28% per year in use, based on a repair scenario that extends the lifetime from three to

five years.138139.140

On the social side, Fairphone drives initiatives in the upstream value chain to reduce negative social
impacts. For example, sourcing conflict-free minerals through working with local projects in countries
with mining activities, such as the Solutions for Hope project in DRC. A pilot conducted in 2012
demonstrated the potential to increase miner wages, with materials selling at global market rates.”3%7

THE DOWNSTREAM SCENARIO:
PROSPECTS FOR DOWNSTREAM
COUNTRIES WHEN THE DUTCH
REPLACEMENT RATE SLOWS DOWN
AND RECYCLING GOES UP

One of the first logical consequences of a
reduction in the supply of used and broken
phones to the sub-Saharan African countries,
most notably Nigeria and Ghana, and Southern
Asia would mean an equal reduction of phones
discarded by Dutch consumers to eventually end
up in open landfills (after a potential second use
phase in the downstream countries).

POTENTIAL ENVIRONMENTAL EFFECTS

In isolation from other external factors, a
reduced stream of mobile phones to low-
income countries would mean that the negative
environmental impacts from informal e-waste
treatment are mitigated; in other words, it would
contribute to less ecotoxicity in downstream
countries resulting, for example from burning
practices to extract metals, which would in turn
improve the quality of the soil, water and air.

POTENTIAL SOCIO-ECONOMIC EFFECTS

A potential reduction in informal e-waste
treatment or landfilling would also affect the
social impact areas positively, as it reduces food
chain and drinking water pollution, increases
agricultural yields and is beneficial to the
health of local communities. Yet possible
negative social effects might include the loss of
income from informal waste mining. However,
this income is associated with precarious work."
For a proper judgement of the negative impact,
the alternative to this job is unknown (e.g. higher
or lower quality job, unemployment).

A second logical consequence would
31 be a decreased or halted stream of

useful phones discarded by Dutch
consumers that would otherwise have an
extended lifetime in low-income countries.
This could cause lower accessibility to mobile
phones for poor populations in these countries,
there by reducing their connectivity and
access to digital services such as banking,
education and healthcare that may lift them
out of poverty. It is estimated that there are
half a million jobs related to the mobile phone
ecosystem in Sub-Saharan Africa in 2018, plus
1.2 million more informal jobs.'
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REALITY OF THE SECOND-HAND
ALTERNATIVE IN LIEU OF SECOND
HAND MOBILE PHONES FROM THE
NETHERLANDS

However, we will need to take external factors
into consideration as well. Having consulted
Closing the Loop, we learned that the intended
beneficial effects of policies and initiatives aimed
at circularity for mobile phones might actually
cause a rebound effect in low-income countries,
due to an accompanying growing influx of

lower quality mobile phones to meet growing
demand. These phones would replace second-
hand mobile phones that comply with high
quality standards required for the Dutch market.

In contrast to mobile phones destined
for the Chinese market, mobile
phones destined for the EU market
must comply with higher design standards;

the high EU warranty standards that stimulate
high quality design and the restriction of use

of hazardous materials. Substituting the Dutch
used mobile phones by (probably) lower quality
mobile phones manufactured for markets with
lower standards on durability and hazardous
materials, means that the phones might break
faster and are harder to repair. and with its
eventual landfilling, The potentially higher
landfilling rate of these phones, that could also
contain more hazardous materials, would cause
more hazardous substances to leak into the
environment more often.’° This would likely
exacerbate current socioeconomic impacts
related to informal e-waste treatment, such as
food and water pollution and other forms of
human toxicity.

41

A less severe, yet mentionable, issue
arising from replacing EU market
phones is the lower quality of the
alternative phones, since the alternatives are
more likely to be mid- to low-range models.

In contrast, the EU mobile phone market is
characterised by high-end, often flagship, models
with higher performance. This implies that
mobile phones from the EU have more reuse
value and potential, since they will last longer,
thereby supporting connectivity and access to
digital service.

3

The targets set by the WEEE directive
51 also miss the potential for extended

use of mobile phones in low-income
countries. The directive’'s targets are set on
the mobile phone lifecycles in the EU itself, the
extended lifetimes experienced in the export
countries are not taken into account in the
models that have informed these targets. This
ignores the fact that the product lifecycle in
the relevant downstream countries is much
slower than in the EU (e.g. a phone that is
already deemed obsolete in the EU, such as
a feature phone, is still used by consumers in
low-income countries) and that there is a more
developed “phone repairing culture” than in the
Netherlands and EU. When accounting for the
potential extended use in developing countries,
it becomes clear that there is an environmental
and socio-economic trade-off between ensuring
proper recycling locally and lifetime extension
elsewhere. It warrants further research to
investigate which of the strategies demonstrates
the most net-beneficial effects.

Closing the Loop recognises

these aforementioned negative
environmental and socio-economic
rebound effects and buys e-waste from local
communities to import back into the EU for
proper recycling. Since importing waste into the
EU is controversial and lacks clear regulations,
it can take over a year to get the permission to
ship the e-waste back into the EU, to then be
recycled at Umicore (Belgium) and Sims Lifecycle
Services (Netherlands).'3°

61!

CHALLENGING THE REBOUND EFFECTS

Due to the likely environmental rebound

effect from a higher landfilling rate in the
substitution of EU second-hand phones with
lower quality phones produced with more
hazardous materials, exploring opportunities
for a more circular mobile phone would be
more environmentally sustainable. One for
which recycling targets are not only set within
geographical boundaries but will also include the
extended use of high-quality phones elsewhere.
This should be followed by recycling in the EU
or by supporting the development of a formal
recycling sector in the relevant countries. Given
the clear difference in consumer culture, the

Netherlands (and other EU countries) and their behavioural change from Dutch consumers,
low-income counterparts might have a symbiotic likely with a high level of communication efforts
relationship, where the consumer from high- against marginal effect. In short, due to the high
income countries can have the newest high lifetime extension in the countries importing
quality phones “guilt free” and through passing second-hand phones, the focus should not only
on the older model to low-income countries, be on extending the lifetime of phones in the
enable an extended use phase and provide Netherlands or the EU.

consumers in those countries with high quality

phones for an accessible price. For this reason,

the main efforts should potentially not be in

reuse, repair, and refurbishment within the

EU only, since this would ask a large degree of

CLOSING THE LOOP: AN IMPACTFUL AND INCLUSIVE APPROACH TO E-WASTE
COLLECTION IN AFRICA

Currently, proper and safe recycling facilities are lacking in countries where the majority of e-waste ends
up. Itis largely managed by an informal, unregulated recycling sector with associated environmental
pollution and health risks. A formal system is lacking due to the high upfront investment cost of recycling
facilities and the absence of collection infrastructures, legislation and consumer awareness. Therefore,
Closing the Loop offers an e-waste offsetting service; it compensates electronic purchases of its
customers through collecting an equivalent amount of end-of-life mobile phones in African countries.
These are then shipped to proper recycling facilities (e.g. in Europe).

However, the business case to recycle where e-waste is mounting makes sense both socially and
environmentally. Local recycling facilities will provide work and income, that is more safe and healthier. It
will prevent more hazardous chemicals leaking into water and soil."*® Moreover, the recovered materials
can be used to make the production process of mobile phones more sustainable, similar to what happens
now via Closing the Loop’s European recycling partners.

There is an opportunity for the EU to play a role in combating a rapidly growing issue and take
responsibility for a part of the problem it has helped to create, via exports of million tons of used

mobile phones and other e-waste outside of Europe. For example through investing ‘disposal fees’
(verwijderingsbijdrage in Dutch), to encourage adoption of e-waste compensation (e.g TCO Certified
Edge),"*? or to include (African) e-waste collection to reach EU recycling targets. In the New Circular
Economy Action Plan the EU states it will support measures including improvement of sustainable waste
management in countries to which waste has been exported.'*> However, working with local governments
on this - and ensuring the connected legislation is implemented - have proven to be difficult. Until
progress has been made on local waste management, a key requirement will be to pay collectors a higher
price for e-waste than the price offered by the illegal recycling industry. Here, an innovative organisation
such as Closing the Loop can bridge the gap between current African reality and future EU plans.
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CONCLUSION &
WAY FORWARD

Pursuing a circular economy in the
Netherlands or EU will have global effects,
and these effects may be both positive and
negative. In this report we assessed the
current level of knowledge of the effects of
circular economy initiatives on global supply
chains, with a focus on the socio-economic
and environmental effects for low-income
countries. This report presents a deep dive
into the denim jeans and mobile phones
value chain and sought to identify the main
environmental and socio-economic impact
areas in current value chains and explored
potential effects in low-income countries
assuming Dutch and EU circular policies are in
place. Below we will present the outcomes of
our analysis of these value chains and in the
next chapter, we will describe the knowledge
gaps that we have encountered and suggest
areas for future research.

CURRENT RESEARCH SUGGESTS
POSITIVE EFFECTS FOR THE
ENVIRONMENT AND HEALTH AND
NEGATIVE IMPACTS ON WORK AND
INCOME

What surfaces from both analyses, is that the
expected effects for the jeans and mobile
phone industries are largely positive from an
environmental and health perspective, in the
scenarios we have outlined. This conclusion
results from the targeted reduction in demand
for virgin materials if recycled content increases
or an overall reduction in product demand if
the use phases are extended. The same holds
true for the end of the value chain: extended
lifecycles in the Netherlands would diminish
export of used products which would otherwise
end up in improper waste treatment. All other
things equal, current negative effects, such

as water stress, pollution of water and soil,

the health issues related to pollution and CO,
emissions, should diminish.

From the work and income perspective, effects
are to be monitored closely, since these can

be expected to be negative. This would be the
consequence of a reduction in jobs associated
with upstream and downstream activities that
will change. However, depending on e.g. the
location of recycling or reprocessing facilities, it
could mean a shiftin type of jobs required, that
could imply the need for reskilling of workers.
Also, when there currently is a significant market
for the exported used products as second hand
goods, it is necessary to be cognisant of the
alternative, possibly lower quality products
that would satisfy this demand instead. The
case study for mobile phones shows that the
alternative could cause more harm to the locals
and their environment.

In all cases, the interdependence of value
chains, the global economy and the recurrent
vulnerabilities of low-income countries in these
contexts are evident in the available literature.
Further, in trying to understand the potential
effects that might take place, various types of
knowledge gaps surfaced. Therefore, potential
effects are in essence explorations of potential
scenarios, and additional data or more in-depth
analysis could alter the conclusions.

POLICY MEASURES AND CIRCULAR
ECONOMY INITIATIVES NEED TO BE
TAILORED TO SPECIFIC CONTEXTS

Having visualised the material and product flows
in combination with a geographical perspective,
we can see that each value chain has its specific
challenges; from pollutive resource extraction
and manufacturing processes, to low standards
of health and safety and low-income jobs. At
the same time, we have mapped a multitude

of circular economy strategies, both active

and foreseen to be implemented, from the
Netherlands or the EU. However, it was not
always clear how a (combination of) policies and
initiatives formulated for the European context
might impact the highlighted environmental
and socio-economic areas of concern. Although
the deep dives into both product groups have
proven useful to understand the full picture of

global value chains, the relatively small shares of
denim jeans and mobile phones in the respective
broader product categories of textiles and
electronics often made it difficult to analyse
potential effects of changes. An important
reason is that the effects are highly dependent
on global developments and interactions with
similar, intertwined value chains. Moreover,
some of the efforts in circularity within the
Netherlands could have little to no significant
impact on a global scale. Even if we would extend
our scope towards a circular economy in the EU,
a possible decline in economic activity to serve
the EU market could be cancelled out by global
dynamics and macro trends.

To illustrate, for example, for mobile phones the
upstream effects related to resource extraction
are highly dependent on the development of
demand for the broader EEE category it is a part
of. Even in the hypothetical situation that mobile
phones could be produced with 100% secondary
materials, the expected steep demand for these
types of products and materials will likely require
mining for the foreseeable future.

For denim jeans, the downstream effects of
increased reuse and recycling percentages in
the EU are still uncertain and policies in this
regard are not yet implemented. This is further
augmented by uncertainty on how the value
chain will be reconfigured globally, e.g. where
recycling facilities will be located in a highly
globalised value chain. While recycling locally
would enable a decrease in CO, emissions
related to transportation and secure increased
employment opportunities in this sector
locally in the EU, a formal recycling industry

in regions closer to extraction and production
locations might enable transition of workers
from the informal sector, while enabling scale of
operations close to manufacturing facilities.

To summarise, even though effects are highly
context-specific, the deep dives in the value
chains in scope and reflections from the experts
interviewed brought forward the relevance

of zooming in and out from specific products
and local context, to wider industry and global
trends to put findings and hypotheses into
perspective. The implications are not a simple
and straightforward analysis of ‘A triggers B’, yet
requires a careful assessment and consideration
of unexpected side effects and interactions

with macroeconomic trends. An example that
surfaced from the analysis is the possible
replacement of second-hand phones from the
EU market with phones that do not have to
comply with the high environmental, health and
durability EU standards. Or, the dependency

on technological developments for recycling

of denim jeans, as currently chemical recycling
technologies are very limited in scale but are
expected to have a large and disruptive impact
in the textile recycling sector over the coming
decade.

POLICY RECOMMENDATIONS

The conclusions informed a number of policy
recommendations targeted at the upstream or
downstream activities.

On the upstream, it is recommended to

take into account a global perspective and
broader market development trends driven by
population growth and an increasing rise of
middle-income households that may influence
demand for products in emerging and low-
income economies, and thereby demand for
raw materials. The Dutch and EU market share
is relatively limited compared to global demand
and might have a limited influence on changing
current, often environmentally detrimental and
socially hazardous, practices. For example, with
the current market dynamic, where demand
for precious metals would overshadow supply
of recycled metals due to the lack of economic
material recovery technologies, recycling

will not be the main strategy towards a more
circular mobile phone. Therefore, it is highly
recommended to also focus on responsible
mining practices, by stimulating healthy and safe
working conditions that are environmentally
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sound. Or, if recycled content for denim jeans

is increased significantly, the impact on cotton
farmers should be taken into account if their
crop becomes obsolete. The policies should

take into account alternative forms of income

for vulnerable smallholder farmers, to prevent a
shift of one unsustainable farming practice to the
other.

Secondly, it is recommended to carefully design
an approach that considers extending the
useful life of products in low-income countries,
compared to the EU. Specifically for mobile
phones, due to the high potential for lifetime
extension in low-income countries with a strong
demand for this product, the focus should

not only be on extending the lifetime in the
Netherlands or the EU.

At the end-of-life stage, the impact of increased
collection rates and local (EU) reuse and recycling
targets needs to be assessed to understand the
best way to move forward with policy setting,
whilst mitigating any potential negative rebound
effects across the wider value chain. Here, it is
recommended to take into consideration the
most suitable location to invest in recycling
facilities. Insights from this exploratory study
indicate this could have the most impactin
countries where waste is posing a significant
threat to the environment, e.g. through
ecotoxicity, and relatedly negatively impacts

the health and safety of communities living
around landfills or working in informal waste
management jobs.

AREAS FOR FUTURE RESEARCH

As a final step, we summarise the insights
provided by the current analysis and the need
for extra knowledge, data and research that
surfaced in conducting this study.

The most prevalent gap that surfaced is a lack in
transparency in both value chains under study,
especially for the mobile phone value chain,
which has a notoriously opaque and complex
value chain, with many players. Moreover,

data is not always up to date or at the level

of granularity wished for in a context-specific
analysis, e.g. specific data on denim waste
stream (types and volumes ending up in landfill).
Nor is it always clear how many people are

employed in both sectors, especially in informal
waste management, or in informal mining. The
data analysis is based on data we have access

to. Potentially there is data (from outside the EU)
that is not known or available to us. Alternatively,
it could be that data is not available yet and
provides an area for global collaboration, more
specifically on data collection, standardisation
and sharing of data for further research.

Another gap is a lack of quantitative research

on the potential trade-offs and impacts related
to circular economy policies. Examples of
research areas that would be valuable are, on

the environmental side, the comparison between
informal recycling after additional lifetime versus
one lifetime followed by proper recycling. On the
socio-economic side, research would be required
that provides an analysis of the interrelation of
the number of jobs impacted and quality of work.

What surfaced from conversations with experts
isa gap in - and need for - public-private
collaboration (as stated in the Circular Economy
Action Plan). Collaboration could enable existing
initiatives (e.g. to finance local, formal recycling
facilities in low-income countries) and could
complement research with on-the-ground
examples. In turn, that will enable informed
policy development processes, especially related
to Dutch and EU circular economy policies
intended to drive positive effects in low-income
countries.

Finally, we highlight cultural gaps that seem to
be a blind spot in current research approaches.
Research is conducted from a country
perspective, including embedded cultural values
in relation to work. An example is the fact that
old feature phones, that are believed to have
basically no value in the Netherlands (other than
maybe its material value), are still very useful and
valuable to communities in certain low-income
countries. We would recommend bringing
together worldwide research efforts to make
context-specific analysis context-relevant.

SUGGESTED POTENTIAL AREAS FOR FURTHER STUDY INCLUDE:

+ An assessment of employment opportunities if demand for virgin materials decreases;
what will be the alternative to jobs currently associated with virgin material extraction or
production? (e.g. will there be a shift to lower quality jobs or even unemployment, or will this
effect stimulate decent jobs creation. What will be the effect on informal sectors?);

* Qualitative and longitudinal impact assessment on local communities, to assess potential
effects over a longer period of time;

+ Research on opportunities for local or regional recycling, to close resource loops closer to
home, both in the Dutch and low-income country context. Yet at the same time it seems
highly unlikely that all recycling will take place locally within the EU when value chains are so
highly globalised. For a proper judgement on the negative impact, it is advised to explore the
development of a formal recycling sector in the relevant countries.

Finally, Circle Economy would recommend further consultation with a broader group of
stakeholders representing the full spectrum of actors in the value chains researched to elaborate
on the findings in this report. Bringing together wider viewpoints can contribute to a more detailed
view of the complex nature of these value chains, enhancing both transparency and triggering
much needed collaboration to increase the potential positive effects and mitigate the unintended
negative effects of a transition to a circular economy. A sustainable future can become reality if we
apply the concept of the circular economy to collectively reimagine and redesign our systems to
ensure a safe and just space for us all, which respects and treasures the natural environment.
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