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Halted �ow
Aspects potentially affecting impact areas 
signi�cantly in the future value chain

R-strategies affecting the �ow directly 
or indirectly

Size of �ow directly 
affected to decrease

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 
a reduction 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.

THE FUTURE 
VALUE CHAIN

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. 

Size of �ow directly 
affected to increase

Unclear how �ow 
is affected

Size of �ow indirectly 
affected to increase

Size of �ow indirectly 
affected to decrease
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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.113

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.113

As explained on page 34, the EEE 
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.112 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.115

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.115 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.112,113,137 

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 CO2e. 
This compares to an iPhone SE with similar memory (32GB) and 45.0 kg CO2e. The newest model, iPhone 
11 Pro has an impact of 80 kg CO2e. 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.138,139,140

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.113,137

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.113 
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   
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.141
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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.130 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.

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.

The targets set by the WEEE directive 
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).130

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 
low-income counterparts might have a symbiotic 
relationship, where the consumer from high-
income countries can have the newest high 
quality phones “guilt free” and through passing 
on the older model to low-income countries, 
enable an extended use phase and provide 
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 

behavioural change from Dutch consumers, 
likely with a high level of communication efforts 
against marginal effect. In short, due to the high 
lifetime extension in the countries importing 
second-hand phones, the focus should not only 
be on extending the lifetime of phones in the 
Netherlands or the EU. 

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. It is 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.130 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),142 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.143 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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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 CO2 
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 shift in 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 CO2 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 

CONCLUSION &
WAY FORWARD
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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 impact in 
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 
is a 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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EXPERT REFLECTIONS
In the development of this report, Circle Economy consulted an independent 
panel of experts in the fields of sustainability and circular economy within 
the respective sectors researched. The panel, during bi-lateral interviews, 
provided insights into current industry challenges, knowledge gaps, relevant 
studies and on-the-ground examples.

ACKNOWLEDGEMENTS

DENIM JEANS

Cliodhnagh Conlon, Manager Consumer Sectors
Business for Social Responsibility (BSR)

Laura Vicaria, CSR Manager and Dion Vijgeboom, 
Design & Operations Manager
MUD Jeans

Abhishek Bansal, Head of Sustainability
Arvind Ltd.

MOBILE PHONES

Joost de Kluijver, Director
Closing the Loop

Miquel Ballester Salvà, Circular Innovation Lead 
Fairphone

Anonymous, Program Manager
Multinational technology company

CIRCULAR ECONOMY POLICY

Martijn Reubzaet, former Policy Coordinator 
Extractives and Circular Economy
Dutch Ministry of Foreign Affairs

AUTHORS

Natalia Papu Carrone (Circle Economy)

Michelle Steenmeijer (Circle Economy)

Tamara Veldboer (Circle Economy)

Jacco Verstraeten-Jochemsen (Circle Economy)

Hatty Cooper (Circle Economy)

DESIGN

Alexandru Grigoras (Circle Economy)

Nicolas Raspail (Circle Economy)

53



5554

REFERENCES

1. Lucas P., Kram, T., Hanemaaijer, A. (2016), 
Potential effects of circular economy policies 
in the EU and the Netherlands on developing 
countries. PBL Netherlands Environmental 
Assessment Agency, The Hague.

2. Potting J, Hekkert M, Worrell E and 
Hanemaaijer A, (2016). Circular Economy: 
Measuring innovation in product chains. 
PBL Netherlands Environmental Assessment 
Agency, The Hague. Retrieved from: link

3. Downey, L. (2014). A short history of denim. 
Levi Strauss & Co Historian. Retrieved from: 
link

4. Periyasamy, A. P., & Militky, J. (2017). 
Denim and consumers’ phase of life 
cycle. Sustainability in Denim, 257–282. 
doi:10.1016/b978-0-08-102043-2.00010-1

5. Cotton Incorporated SJ Guest Editorial 
(2018). No Blues for Blue Jeans Thanks to 
Enthusiasm for Authentic Cotton Denim. 
Sourcing Journal. Retrieved from: link

6. World Trade Organisation (2019). World 
Cotton Day at a Glance. Retrieved from: link

7. denimalliance.org (2019). Denim Alliance. 
Retrieved from: link

8. Kooistra, K.J., Pyburn, R., Termorshuizen, 
A.J. (2006). The sustainability of cotton. 
Consequences for man and environment, 
Science Shop Wageningen University & 
Research Centre. Report 223. ISBN: 90-6754-
90-8585-000-2. Retrieved from: link

9. DiVito, Lori & Ingen-Housz, Zita. (2017). 
Sustainable entrepreneurship ecosystem 
emergence and development: a case study of 
Amsterdam Denim City. Retrieved from: link

10. Circle Economy (2017). The Future of Denim. 
Retrieved from: link

11. Malik Chua, J. (2020). In Denim, investing in 
sustainable technology is the new normal. 
Retrieved from: link

12. Textile Exchange (2019). Preferred Fiber and 
Materials Market Report 2019. Retrieved 
from: link

13. The Fiber Year Consulting (2018). The Fiber 
Year 2018: World Survey on Wovens & Non-
Wovens, Issue 18. Retrieved from: link

14. Hughes, H. (2018). Global jeans market to 
grow to 60 billion dollars by 2023. Retrieved 
from: link

15. Calculation based on 2014 number of pairs 
of jeans imported to EU-28. Reference 
data Retrieved from: Limantour, J.F. (2015). 
Information memorandum no. 150731: 
“Denim Jeans”. EVAlliance.

16. Amutha, K. (2017). Environmental impacts 
of denim. In Muthu, S.S. (final ed.). 
Sustainability in Denim. United Kingdom: 
Woodhead Publishing, 27-48

17. CBI Ministry of Foreign Affairs Netherlands 
(2016). Exporting denim to the Netherlands. 
Retrieved from: link

18. Fair Trade Foundation (2020). Cotton 
Farmers. Retrieved from: link

19. Cottonportal.org (2020). Cotton Statistics, 
Trade Intelligence for Cotton. Provided by 
ITC. Retrieved from: link

20.  Union Economique et Monétaire Ouest 
Africaine (UEMOA) and the International 
Trade Centre (ITC) (2019). Cotton from 
UEMOA: The White Gold from West Africa 
Conquering the World Market. link

21.  International Trade Centre (2020). Exporter’s 
Cotton Guide: Understanding all aspects of 
international cotton trade from farm to shirt. 
Chapter 1. Retrieved from: link

22. Earthobservatory.nasa.gov. (2020). World of 
Change: Shrinking Aral Sea. Retrieved from: 
link

23. Impact Institute (2019). The True Price 
of Jeans. Commissioned by ABN Amro. 
Retrieved from: link

24. Clean Clothes Campaign (2012). Deadly 
denim, sandblasting in the Bangladesh 
garment industry. Retrieved from: link

25. Choudhury, A. (2017) Principles Of Textile 
Finishing - Chapter 12: Finishing Of Denim 
Fabrics. Elsevier Ltd. Retrieved from: link

26. Kant, R. (2012) Textile dyeing industry an 
environmental hazard. Natural Science, 4, 
22-26. doi: 10.4236/ns.2012.41004.

27. Stotz, L. and Kane, G. (2015). Global Garment 
Industry Factsheet. Clean Clothes Campaign. 
Retrieved from: link

28. Watson et al. (2018). Used Textile Collection 
in European Cities. Study commissioned by 
Rijkswaterstaat under the European Clothing 
Action Plan (ECAP). Retrieved from: link

29. Calculations based on averages from the 
following publications: Fibersort Interreg 
NWE (2019) Industry Reference Sheet. 
Retrieved from: link ; Ljungkvist, H. et al. 
(2018). Developments in global markets 
for used textiles and implications for reuse 
and recycling. ISBN: 978-91-88695-73-4. 
Mistra Future Fashion 2018:4. Deliverable 
3.3.4.1. IVL Swedish Environmental Research 
Institute. Retrieved from: link ; TEXAID 
(2017). Sustainability Report 2017. Retrieved 
from: link

30. International Trade Centre (2020)2. Trade 
Map - List of importing markets for a 
product exported by European Union (EU 28) 
Product: 6309. Retrieved from: link

31. G-Star RAW (2020). Clever Care Label. 
Retrieved from: link

32. Nudie Jeans (2020). Free repairs. Retrieved 
from: link

33. MUD Jeans (2020). Lease a Jeans. Retrieved 
from: link

34. Levi Strauss (2020). Levi’s authorized vintage 
collection. Retrieved from: link

35. Recover (2020). Upcycled denim system. 
Retrieved from: link

36. Re:newcell (2020). We make fashion 
sustainable. Retrieved from: link

37.  Infinited Fiber Company (2020). We at 
Infinited Fiber want to save the planet 
together with You. Retrieved from: link

38. Saxcell (2020). High value added fibres from 
cotton textile waste. Retrieved from: link

39. Bossa (2019). Recycled denim: Spotlight on 
Bossa. Retrieved from: link

40. ORTA (2020). Recycle. Retrieved from: link

41.  Arvind (2020). Sustainability. Retrieved from: 
link

42. European Chemicals Agency (2020). 
Understanding REACH. Retrieved from: link

43. Ravasio, P. and Rodewald A. (2018). Recycled 
Wool: A Primer for Newcomers and 
Rediscoverers. European Outdoor Group and 
Greenroom Voice. Retrieved from: link

44. European Council (2018). Directive of the 
European Parliament and of the Council 
amending Directive 2008/98/EC on waste. 
Retrieved from: link

45. European Council (2020). Circular Economy 
Strategy - Environment. Implementation of 
the Circular Economy Action Plan. Retrieved 
from: link

46. Holland Circular Hotspot (2018). Transition 
Agenda Circular Economy - Consumer Goods. 
Retrieved from: link

47. Ecopreneur.eu (2019). Circular fashion 
advocacy. Retrieved from: link

48. Interreg NWE, Fibersort (2019). 
Recommendations for policymakers. 
Retrieved from: link

49.  Elander, M. et al. (2017). Impact assessment 
of policies promoting fiber-to-fiber recycling 
of textiles. ISBN: 978-91-88695-02-4. 

https://www.pbl.nl/sites/default/files/downloads/pbl-2016-circular-economy-measuring-innovation-in-product-chains-2544.pdf
https://www.levistrauss.com/wp-content/uploads/2014/01/A-Short-History-of-Denim2.pdf
https://sourcingjournal.com/denim/denim-business/blue-jean-wear-usage-125647/
https://www.wto.org/english/tratop_e/agric_e/cottonday2019_e.pdf
https://www.denimalliance.org/
https://edepot.wur.nl/17214
https://www.researchgate.net/publication/320188106_Sustainable_entrepreneurship_ecosystem_emergence_and_development_a_case_study_of_Amsterdam_Denim_City 
https://www.circle-economy.com/news/the-future-of-denim
https://sourcingjournal.com/denim/denim-innovations/denim-supply-chain-jeanologia-sustainable-technology-investments-bossa-cone-198854/
https://store.textileexchange.org/product/2019-preferred-fiber-materials-report/
https://www.thefiberyear.com/
https://fashionunited.uk/news/fashion/global-jeans-market-to-grow-to-60-billion-dollars-by-2023/2018113040257
https://www.cbi.eu/market-information/apparel/denim/
https://www.fairtrade.org.uk/Farmers-and-Workers/Cotton
https://www.cottonportal.org/cotton/en/cotton-content/cotton-statistics
https://afcot.org/wp-content/uploads/2019/07/West-African-Cotton-Brochure-ENGLISH.pdf
http://www.cottonguide.org/cotton-guide/the-world-cotton-market/overview/
https://earthobservatory.nasa.gov/world-of-change/AralSea 
https://trueprice.org/wp-content/uploads/2019/06/Impact-Institute-Report-True-Price-of-Jeans.pdf
http://www.cleanclothes.org
https://doi.org/10.1016/B978-0-08-100646-7.00012-6
https://cleanclothes.org/resources
http://www.ecap.eu.com/wp-content/uploads/2018/07/ECAP-Textile-collection-in-European-cities_full-report_with-summary.pdf
https://www.nweurope.eu/media/8337/fibersort-industry-reference-sheet-updated.pdf
http://mistrafuturefashion.com/wp-content/uploads/2018/09/Mistra-Future-Fashion-2018.04-M-Elander-D.3.3.4.1.pdf
https://www.texaid.ch/sustainability-report/8/
https://www.trademap.org/cbi/Country_SelProductCountry_TS.aspx
https://www.g-star.com/en_us/laundry-tips
https://www.nudiejeans.com/free-repairs
https://mudjeans.eu/lease-a-jeans/
https://www.levi.com/US/en_US/blog/article/levis-authorized-vintage/
https://www.recovertex.com/
https://renewcell.com/
https://infinitedfiber.com/
https://saxcell.nl/
http://www.bossa.com.tr/bossa-8ffe-5-tr
http://www.ortaanadolu.com/TR/sustainability/5/Recycle
https://www.arvind.com/sustainability
https://echa.europa.eu/regulations/reach/understanding-reach
https://europeanoutdoorgroup.com/wp-content/uploads/2018/04/2018.04.13-EOG-Recycled-Wool-Report-Final.pdf 
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32018L0851&from=EN
https://ec.europa.eu/environment/circular-economy/
https://hollandcircularhotspot.nl/wp-content/uploads/2018/06/TRANSITION-AGENDA-CONSUMER-GOODS_EN.pdf
https://ecopreneur.eu/wp-content/uploads/2019/03/EcoP-Circular-Fashion-Advocacy-Report-28-3-19.pdf
https://www.nweurope.eu/media/8244/fibersort-52-policy-recommendations-20191030.pdf


5756

Mistra Future Fashion 2017:3. IVL Swedish 
Environmental Research Institute. Retrieved 
from: link 

50. Kingpins Transformers (2019). KINGPINS 
SHOW TO REQUIRE STANDARDS FOR DENIM 
SUPPLY CHAIN MEMBERS. Retrieved from: 
link

51. ZDHC, Roadmap to Zero (2020). About. 
Retrieved from: link

52. Calculation based on 2014 number of pairs 
of jeans imported to EU-28. Reference data 
Retrieved from: Limantour, J.F. (2015). 

53. Interreg NWE, Fibersort (2020). Recycled 
post-consumer textiles - An industry 
perspective. Retrieved from: link

54. Ellen MacArthur Foundation (2017). A new 
textiles economy: Redesigning fashion’s 
future Retrieved from: link 

55.  Conlon, C. (2020). Interview with Cliodnagh 
Conlon, Manager Consumer Goods at 
Business for Social Responsibility, 16 January.

56. Ferrigno, S. (2020). The Inside Guide to 
Cotton & Sustainability. 2nd edition. MCL 
News. Supported by Cotton Inc. and Laudes 
Foundation. Retrieved from: link

57. World Resources Action Programme (2017). 
Valuing our clothes: The cost of UK fashion. 
Retrieved from: link

58. ICAC Expert Panel on Social, Environmental 
and Economic Performance of Cotton 
Production and FAO Plant Production 
and Protection Division (2015). Measuring 
Sustainability in Cotton Farming Systems: 
Towards a Guidance Framework. Retrieved 
from: link

59. International Labour Office (2019). The future 
of work in textiles, clothing, leather and 
footwear. Sectoral Policies Department. – 
Geneva: ILO, 2019. Working Paper : No. 326. 
Retrieved from: link

60. Ercin, E., Mathews, R. (2017). Water Footprint 
Assessment  of washing-dyeing-finishing 
mills in China & Bangladesh. Water Footprint 
Network. International Water House, The 
Hague, The Netherlands.

61. World Bank (2014). The Bangladesh 
Responsible Sourcing Initiative A NEW 
MODEL FOR GREEN GROWTH?. Retrieved 
from: link

62. ICAC Expert Panel on Social, Environmental 
and Economic Performance of Cotton 
Production and FAO Plant Production and 
Protection Division (2015). 

63. Pesticide Action Network Asia Pacific (2010). 
Communities in Peril: Global report on health 
impacts of pesticide use in agriculture. 
Retrieved from: link

64.  ICAC (2005). World survey of cotton 
practices. Washington DC

65.  Ferrigno, S., Guadagnini, R., Tyrell, K. (2017). 
Is cotton conquering its chemical addiction? 
A review of pesticide use in global cotton 
production. Pesticide Action Network UK. 
Retrieved from: link

66. Samanta, K., Basak, S. and Chattopadhyay, 
S. (2017). Environmentally friendly denim 
processing using water-free technologies. 
Sustainability in Denim, pp.319-348.

67.  Wicker, A. (2020). The Human Cost of 
Recycled Cotton. Retrieved from: link

68.  Van Duijn, H., Dufourmont, J. and Papu, N. 
(2020). Unwanted clothes, happy workers: 
Exploring the potential for circular textiles to 
have a positive impact on work and workers. 
Circle Economy. Retrieved from: link

69. Business for Social Responsibility (2019). 
Getting Circular Economy Right: Let’s Put 
People at the Center of Circular Fashion. 
Retrieved from: link

70. Bansal, A. (2020). Interview with Abhishek 
Bansal, Sustainability Manager at Arvind Ltd, 
25 February. 

71.  World Economic Forum (2019). Towards a 
Reskilling Revolution: Industry-Led Action for 
the Future of Work. In collaboration with the 
Boston Consulting Group. Retrieved from: 
link

72. Abbott, P. (2013), Cocoa and cotton 
commodity chains in West Africa: Policy and 
institutional roles for smallholder market 

participation, In: Rebuilding West Africa’s 
Food Potential, A. Elbehri (ed.), FAO/IFAD. 
Retrieved from: link

73. Bangladesh Manufacturers and Exporters 
Association (2020). About Bangladesh’s 
Garment Industry. Retrieved from: link

74. Rahman, M., Bhattacharya, D. and Al-Hasan, 
Md. (2018). The role of the informal sector 
in inclusive growth a state of knowledge 
study from policy perspectives. Bangladesh 
Economic Dialogue on Inclusive Growth 
Research Report No. 3 in collaboration with 
Overseas Development Institute (ODI), 
London. Retrieved from: link

75. Pedersen, E. and Andersen, K. (2015), 
Sustainability innovators and anchor 
draggers: a global expert study on 
sustainable fashion. Journal of Fashion 
Marketing and Management, Vol. 19 No. 3, 
pp. 315-327. Retrieved from: link

76. Vicaria, L. and Vijgeboom, D. (2020). 
Interview with Laura Vicaria, CSR Manager 
and Dion Vijgeboom, Design & Operations 
Manager at MUD Jeans, 24 January.

77. B Corporation (2020). MUD Jeans 
International. Retrieved from: link

78. MUD Jeans (2019). Sustainability Report 2018. 
Retrieved from: link

79. Watson et al. (2016). Exports of Nordic Used 
Textiles. Fate, benefits and impacts. Nordic 
Council of Ministers. ISBN 978-92-893-4770-9 
(PDF). Retrieved from: link

80. Marshall, P. (2020). How the UK’s fast fashion 
habits are polluting a country halfway 
around the world. ITV News. Retrieved from: 
link

81. Close the Loop (2020). End of Life Phase. 
Retrieved from: link

82. Remington, C. (2020). Recycling association 
slams waste dumping in Ghana. Ecotextile 
News. Retrieved from: link

83. Wheeler, A. (2020). Press Release – Textile 
Recycling Association calls for proper 
scrutiny of used clothing shipments. 
Retrieved from: link

84. Fibersort Interreg NWE (2020). Overcoming 
Barriers for Long-Term Implementation. 
Retrieved from: link

85. de Freytas-Tamura, K. (2017). For Dignity and 
Development, East Africa Curbs Used Clothes 
Imports. Retrieved from: link

86. Anami, L. (2019). EAC retains sale of second-
hand clothes. Retrieved from: link

87. Ljungkvist, H. (IVL), Watson, D. (PlanMiljø) 
and Elander, M (IVL) (2018). Developments 
in global markets for used textiles and 
implications for reuse and recycling. 
Retrieved from: link

88. Cirkel Waarde - AVU, ROVA, Circulus-Berkel, 
NVRD, Rd4, MidWaste, OMRIN, Twente 
Milieu, Metropool Regio Amsterdam, 
Gemeente Amsterdam, Gemeente Utrecht, 
MidWaste, Zaanstad, HVC. (2020). Visie 
Circulair Textiel - Onze publieke visie op een 
circulaire textielketen

89. Wilson, D., Velis, C. and Cheeseman, C. 
(2006). Role of informal sector recycling in 
waste management in developing countries. 
Habitat International 30 (2006) 797–808

90.  The Economist (2017). Hanging by a thread 
- Panipat, the global centre for recycling 
textiles, is fading. The industry’s decline is 
a missed opportunity for India. Business 
Section. Retrieved from: link

91. Schröder, P. (2020). Promoting a just 
transition to an inclusive circular economy. 
Retrieved from: link

92. Franco, M. A. (2017). Circular economy at the 
micro level: A dynamic view of incumbents’ 
struggles and challenges in the textile 
industry. Journal of Cleaner Production 168 
(2017) 833e845

93. Resmigazete.gov.tr (2018). Waste Imports 
Under Control For Environmental Protection: 
Import Control Of Imported Wastes (Product 
Safety And Inspection: 2019/3). Retrieved 
from: link

94. NOS (2016). Dit zijn de laatste vijf klassieke 
telefooncellen van Nederland. Retrieved 
from: link

http://mistrafuturefashion.com/wp-content/uploads/2017/06/MFF-report-2017-2-Impact-Assessment-of-policies-promoting-fiber-to-fiber-recycling-of-textiles.pdf
https://kingpinstransformers.com/journal/kingpins-show-to-require-standards-for-denim-supply-chain-members/
https://www.roadmaptozero.com/about
https://www.nweurope.eu/media/9453/wp-lt-32-fibersort-end-markets-report.pdf
http:// www.ellenmacarthurfoundation.org/publications
https://www.ecotextile.com/2020030425790/materials-production-news/cotton-sustainability-guide-now-in-press.html
https://www.wrap.org.uk/sites/files/wrap/valuing-our-clothes-the-cost-of-uk-fashion_WRAP.pdf?_ga=2.101815752.877048956.1584177191-548618828.1569313544
http://www.fao.org/3/a-i4170e.pdf
https://www.ilo.org/wcmsp5/groups/public/---ed_dialogue/---sector/documents/publication/wcms_669355.pdf
http://documents.worldbank.org/curated/en/614901468768707543/pdf/922610WP0P11950DEL0FOR0GREEN0GROWTH.pdf
http://www.pan-germany.org/download/PAN-I_CBM-Global-Report_1006-final.pdf
https://www.pan-uk.org/cottons_chemical_addiction_updated/
https://craftsmanship.net/cotton-2-0/
https://medium.com/circleeconomy/unwanted-clothes-happy-workers-exploring-the-potential-for-circular-textiles-to-have-a-positive-e99b24010938
https://www.bsr.org/en/our-insights/blog-view/getting-circular-economy-right-lets-put-people-at-the-center-of-circular-fa 
http://www3.weforum.org/docs/WEF_Towards_a_Reskilling_Revolution.pdf
http://www.fao.org/3/i3222e/i3222e08.pdf
http://www.bgmea.com.bd/home/pages/AboutGarmentsIndustry
https://asiafoundation.org/wp-content/uploads/2018/11/EDIG-No.3-Role-of-the-informal-sector-in-inclusive-growth.pdf
https://doi.org/10.1108/JFMM-08-2014-0059
https://bcorporation.net/directory/mud-jeans-international
https://www.dropbox.com/s/aw4g1ui0l05c2dc/MUD-Jeans-Sustainability-Report-20183.pdf?dl=0
http://norden.diva-portal.org/smash/get/diva2:1057017/FULLTEXT03.pdf
https://www.itv.com/news/2020-02-18/how-the-uk-s-fast-fashion-habits-are-polluting-a-country-halfway-around-the-world/
https://close-the-loop.be/en/phase/3/end-of-life
https://www.ecotextile.com/2020022025726/materials-production-news/ghana-waste-expose-recycling-association-lambasts-dumping.html
https://www.textile-recycling.org.uk/press-release-textile-recycling-association-calls-proper-scrutiny-used-clothing-shipments/
https://www.nweurope.eu/media/9655/2020305-fibersort-51-final-case-studies-report.pdf
https://www.nytimes.com/2017/10/12/world/africa/east-africa-rwanda-used-clothing.html
https://www.theeastafrican.co.ke/business/EAC-retains-sale-of-second-hand-clothes/2560-5374050-m3gicy/index.html
http://mistrafuturefashion.com/wp-content/uploads/2018/09/Mistra-FutureFashion-2018.04-M-Elander-D.3.3.4.1.pdf
https://www.economist.com/business/2017/09/07/panipat-the-global-centre-for-recycling-textiles-is-fading
https://www.chathamhouse.org/sites/default/files/2020-04-01-inclusive-circular-economy-schroder.pdf
https://www.resmigazete.gov.tr/eskiler/2018/12/20181230M1-3.htm
https://nos.nl/op3/artikel/2088743-dit-zijn-de-laatste-vijf-klassieke-telefooncellen-van-nederland.html


5958

95. Deloitte (2017). Global Mobile Consumer 
Survey 2017: The Netherlands. Retrieved 
from: link

96. Consumentenbond (2016). Lang leve de 
levensduur. Retrieved from: link

97. De Volkskrant (2018). Zo let je op de 
duurzaamheid van je nieuwe telefoon. 
Retrieved from: link

98. Güvendik, M (2014). From Smartphone to 
Futurephone: Assessing the Environmental 
Impacts of Different Circular Economy 
Scenarios of a Smartphone Using LCA. MSc. 
thesis Industrial Ecology, Leiden University & 
Delft University of Technology )

99. Fairphone (2013). Tin and Tantalum Road 
Trip. Retrieved from: link

100. Gartner (2019). Gartner Says Worldwide 
Smartphone Sales Will Decline 2.5% in 2019. 
Retrieved from: link

101. World Economic Forum (2019). A New 
Circular Vision for Electronics: Time for a 
Global Reboot. Retrieved from: link

102.  World Gold Council (2020). Gold Supply and 
demand statistics. Retrieved from: link

103. Baldé, C.P., Forti V., Gray, V., Kuehr, R., 
Stegmann,P. (2017). The Global E-waste 
Monitor – 2017, United Nations University 
(UNU.) Retrieved from: link

104. Parajuly, K., Kuehr, R., Awasthi, A. K., 
Fitzpatrick, C., Lepawsky, J., Smith E.; 
Widmer, R., Zeng, X., (2019). Future E-waste 
Scenarios. StEP (Bonn), UNU ViE-SCYCLE 
(Bonn) & UNEP IETC (Osaka).

105. Underwriters Laboratory Inc (2011). The 
Life Cycle of Materials in Mobile Phones. 
Retrieved from: link

106. Apple (2018). iPhone Xs Environmental 
Report. Retrieved from: link

107. Merchant, B. (2017). The One device, data 
provided by 911 Metallurgists

108. Noordhoff Atlasproducties (2019). De 
Bosatlas van de Duurzaamheid. Chapter on 
Urban Mining in the Netherlands.

109. Calculation using data for 2016 from 
Eurostat’s Country RME tool - December 
2018

110. The Dragonfly Initiative & Fairphone (2017), 
Smartphone Material Profiles. Retrieved 
from: link

111.  Yale Environment 360 (2013). Boom in 
Mining Rare Earths Poses Mounting Toxic 
Risks. Retrieved from: link

112.  Intergovernmental Forum on Mining, 
Minerals, Metals and Sustainable 
Development (IGF) (2017). Global Trends 
in Artisanal and Small-Scale Mining (ASM): 
A review of key numbers and issues. 
Retrieved from: link

113. Van der Velden, M. & Taylor, M.B. (2017). 
Sustainability Hotspots Analysis of the 
Mobile Phone Lifecycle. Oslo: University of 
Oslo/SMART, pp. 82 Retrieved from: link

114.  BSR (2010). Conflict Minerals and the 
Democratic Republic of Congo: Responsible 
Action in Supply Chains, Government 
Engagement and Capacity Building. 
Retrieved from: link

115.  Salvà, M.B. (2020) Interview with Miquel 
Ballester Salvà, Circular Innovation Lead at 
Fairphone, 5 February. 

116. Fairphone (2018). Fairphone Suppliers, 
Smelter and Refiners. Retrieved from: link

117.  World’s Top Exports (2020). Cellphone 
exports by country. Retrieved from: link

118. The Observation of Economic Complexity 
(2015). China’s export composition 
Retrieved from: link

119. Livemint (2019). What are key reasons 
behind India’s rising electronics export. 
Retrieved from: link

120. Quartz (2017). China’s path out of poverty 
can never be repeated at scale by any other 
country. Retrieved from: link

121. Consumentenbond (2016). Lang leve de 
levensduur. Retrieved from: link

122. Milieucentraal & UNETO-VNI (2017). 
Kapotte mobieltjes: genoeg voor 15.000 
trouwringen. Retrieved from: link

123. T-Mobile (2019). Waarom recycle jij je 
smartphone niet?. Retrieved from: link

124. Uyttenbroek, X. (2019). End-of-life strategies 
for used mobile phones: what influences 
a student’s recycling intention and does 
levying a recycling fee increase collection 
rates?. MSc thesis, Erasmus University 
Rotterdam.

125. Radar (2017). Ook een la vol oude 
mobieltjes en andere elektronica: lever het 
in!. Retrieved from: link

126. Huisman, J., van der Maesen, M., Eijsbouts, 
R.J.J., Wang., F., Baldé, C.P., Wielenga, C.A., 
(2012), The Dutch WEEE Flows. United 
Nations University, ISP – SCYCLE. Retrieved 
from: link

127. Baldé, C.P., Wang, F., Kuehr, R., Huisman, J. 
(2015), The global e-waste monitor – 2014, 
United Nations University, IAS – SCYCLE. 
Retrieved from: link

128. Trouw (2019). 7 procent van de 
goudvoorraad zit in elektronica; daar kun 
je heel wat sieraden van maken. Retrieved 
from: link

129. Basel Action Network (2019). Holes in the 
Circular Economy - WEEE Leakage from 
Europe. Retrieved from: link 

130. de Kluijver, J. (2020) Interview with Joost de 
Kluijver, Director at Closing the Loop, 22 
January.

131. Ogungbuyi, O., I. C. Nnorom, O. Osibanjo 
and M. Schluep (2012). e-Waste Country 
Assessment Nigeria, e-Waste Africa project 
of the Secretariat of the Basel Convention.

132. European Parliament (2018). Report on the 
implementation of the Ecodesign Directive 
(2009/125/EC) (2017/2087(INI)). Committee 
on the Environment, Public Health and Food 
Safety. Retrieved from: link

133.  European Commission (2020). One Mobile 
phone charger for all: Activities aiming 
the introduction of common charging 

solution for mobile phones and other small 
electronic portable devices. Last updated in 
2020. Retrieved from: link

134. European Commision (2020). Restriction 
of Hazardous Substances in Electrical and 
Electronic Equipment. Last updated in 2020. 
Retrieved from: link

135. ConsuWijzer (2017). Uw rechten bij een 
product dat niet goed (ondeugdelijk) is. 
Retrieved from: link

136. European Union (2018). DIRECTIVE 2012/19/
EU OF THE EUROPEAN PARLIAMENT AND 
OF THE COUNCIL of 4 July 2012 on waste 
electrical and electronic equipment (WEEE). 
Retrieved from: link

137. Resolve (no date). Solutions for Hope 
Tantalum Project FAQ. Retrieved from: link

138. Proske, M., et al. (2016). Life Cycle 
Assessment of the Fairphone 2. Fraunhofer 
IZM. Retrieved from: link

139. Apple (2017). Environmental Report | 
iPhone SE | September 2017. Retrieved 
from: link

140. Apple (2019). Product Environmental 
Report, iPhone 11 Pro September 10, 2019. 
Retrieved from: link

141. GSMA (2019). The Mobile Economy Sub-
Saharan Africa 2019. Retrieved from: link

142.  TCO Certified (2020). New compensation 
program helps purchasers combat toxic 
e-waste. Retrieved from: link

143. European Commision (2020). New Circular 
Economy Action Plan. Retrieved from: link

https://www2.deloitte.com/content/dam/Deloitte/nl/Documents/technology-media-telecommunications/2017%20GMCS%20Dutch%20Edition.pdf
https://www.consumentenbond.nl/binaries/content/assets/cbhippowebsite/gidsen/digitaalgids/2016/nummer-3---mei/dg201605p20_enquete_levensduur.pdf
https://www.volkskrant.nl/de-gids/zo-let-je-op-de-duurzaamheid-van-je-nieuwe-telefoon~b8f3b5ef/
https://www.fairphone.com/en/2013/11/08/tin-and-tantalum-road-trip/
https://www.gartner.com/en/newsroom/press-releases/2019-08-01-gartner-says-worldwide-smartphone-sales-will-decline- 
http://www3.weforum.org/docs/WEF_A_New_Circular_Vision_for_Electronics.pdf 
https://www.gold.org/goldhub/data/gold-supply-and-demand-statistics
https://collections.unu.edu/eserv/UNU:6341/Global-E-waste_Monitor_2017__electronic_single_pages_.pdf
https://legacy-uploads.ul.com/wp-content/uploads/sites/4/2014/05/ULE_CellPhone_White_Paper_V2.pdf
https://www.apple.com/environment/pdf/products/iphone/iPhone_XS_PER_sept2018.pdf
https://www.fairphone.com/wp-content/uploads/2017/05/SmartphoneMaterialProfiles_May2017.pdf
https://e360.yale.edu/features/boom_in_mining_rare_earths_poses_mounting_toxic_risks
https://www.iisd.org/sites/default/files/publications/igf-asm-global-trends.pdf
https://www.smart.uio.no/publications/reports/sustainability-hotspots-analysis-of-the-mobile-phone-lifecycle.pdf
https://www.bsr.org/reports/BSR_Conflict_Minerals_and_the_DRC.pdf 
https://www.fairphone.com/wp-content/uploads/2018/09/Fairphone-Suppliers-Smelters-and-Refiners-September-2018.pdf
http://www.worldstopexports.com/cellphone-exports-by-country/
https://oec.world/en/visualize/tree_map/sitc/export/chn/all/show/2005/
https://www.livemint.com/market/mark-to-market/what-are-the-key-reasons-behind-india-s-rising-electronic-exports-1567447780118.html
https://qz.com/1082231/chinas-path-out-of-poverty-can-never-be-repeated-at-scale-by-any-other-country/
https://www.consumentenbond.nl/binaries/content/assets/cbhippowebsite/gidsen/digitaalgids/2016/nummer-3---mei/dg201605p20_enquete_levensduur.pdf
https://www.milieucentraal.nl/persberichten/2017/kapotte-mobieltjes-genoeg-goud-voor-15000-trouwringen/
https://www.t-mobile.nl/founders/hoe-recycle-je-smartphone/
https://radar.avrotros.nl/testpanel/uitslagen/item/ook-een-la-vol-oude-mobieltjes-en-andere-elektronica-lever-het-in/
https://www.nvmp.nl/uploads/pdf/nieuws/2012/raportfuture/Report%20The%20Dutch%20WEEE%20Flows.pdf
https://i.unu.edu/media/unu.edu/news/52624/UNU-1stGlobal-E-Waste-Monitor-2014-small.pdf
https://www.trouw.nl/duurzaamheid-natuur/7-procent-van-de-goudvoorraad-zit-in-elektronica-daar-kun-je-heel-wat-sieraden-van-maken~b6c98f6d9/
http://wiki.ban.org/images/f/f4/Holes_in_the_Circular_Economy-_WEEE_Leakage_from_Europe.pdf
https://www.europarl.europa.eu/doceo/document/A-8-2018-0165_EN.pdf
https://ec.europa.eu/growth/sectors/electrical-engineering/red-directive/common-charger_en
https://ec.europa.eu/environment/waste/rohs_eee/legis_en.htm 
https://www.consuwijzer.nl/elektronica/ontevreden-over-aankoop/rechten-bij-product-dat-niet-goed-ondeugdelijk-is
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32012L0019
https://www.resolve.ngo/site-sfhtantalum/factsheet.htm 
https://www.fairphone.com/wp-content/uploads/2016/11/Fairphone_2_LCA_Final_20161122.pdf
https://www.apple.com/euro/environment/pdf/a/generic/products/iphone/iPhone_SE_PER_sept2017.pdf
https://www.apple.com/euro/environment/pdf/a/generic/products/iphone/iPhone_11_Pro_PER_sept2019.pdf
https://www.gsma.com/mobileeconomy/sub-saharan-africa/
https://tcocertified.com/pressrelease/new-compensation-program-helps-purchasers-combat-toxic-e-waste/
https://ec.europa.eu/environment/circular-economy/pdf/new_circular_economy_action_plan.pdf


www.circle-economy.com

http://www.circle-economy.com

