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1 Executive summary 

According to BS8887-Part 2, remanufacturing is an industrial practice of: 

άwŜǘǳǊƴƛƴƎ ŀ ǇǊƻŘǳŎǘ ǘƻ ŀǘ ƭŜŀǎǘ ƛǘǎ ƻǊƛƎƛƴŀƭ ǇŜǊŦƻǊƳŀƴŎŜ ǿƛǘƘ ŀ ǿŀǊǊŀƴǘȅ ǘƘŀǘ ƛǎ 
ŜǉǳƛǾŀƭŜƴǘ ƻǊ ōŜǘǘŜǊ ǘƘŀƴ ǘƘŀǘ ƻŦ ǘƘŜ ƴŜǿƭȅ ƳŀƴǳŦŀŎǘǳǊŜŘ ǇǊƻŘǳŎǘΦέ 

It is an important component of a resource-efficient manufacturing industry and a key 
strategy within the circular economy:  by keeping components and their embodied material 
όƛƴŎƭǳŘƛƴƎ ΨŎǊƛǘƛŎŀƭΩ ƻǊ ΨŀŘǾŀƴŎŜŘΩ ƳŀǘŜǊƛŀƭǎύ in use for longer, significant energy use and 
emissions to air and water (e.g. CO2 and SO2) can be avoided.  In addition to its 
environmental benefits, remanufacturing provides opportunities for the creation of highly 
skilled jobs and economic growth. 

Despite these positives, remanufacturing is an undervalued part of the industrial landscape 
and an under-recognised, sustainable industry.  Activity to promote remanufacturing is 
currently undertaken on a sector-by-sector basis.  In Europe, cross-sectoral activities to 
facilitate knowledge transfer and promote the industry do not exist in remanufacturing - 
unlike in the recycling industry.  Our major competitors, the USA and China, already have 
some common vision and strategy for remanufacturing while European remanufacturing 
could lose competitiveness against these more organised economies.  As a result, there is a 
real need for a European-level solution to encourage remanufacturing throughout Europe. 

Accordingly, the ERN project, sponsored under Horizon 2020, has looked to start to address 
these barriers.  This report describes the findings of the first component of the work, namely 
to estimate the current level of remanufacturing activity within the EU.  Using a mixture of 
methods1, data has been gathered on remanufacturing across nine key sectors to reveal 
economic value, numbers employed and approximate carbon benefits. This resource can be 
used to support further actions at both European and Member State level. The sectors of 
focus are aerospace, automotive, heavy duty and off-road (HDOR) equipment, electronic and 
electrical equipment (EEE), machinery and medical equipment, and on smaller sectors such 
as (office) furniture, rail (rolling stock) and marine.  

The table below provides a summary of the findings by sector across the EU. 

Sectors Turnover  
όϵōƴύ 

Firms 9ƳǇƭƻȅƳΩǘ 
('000) 

Core2  

('000) 

Intensity 

Aerospace  12.4   1,000   71   5,160  11.5% 

Automotive  7.4   2,363   43   27,286  1.1% 

EEE  3.1   2,502   28   87,925  1.1% 

Furniture  0.3   147   4   2,173  0.4% 

HDOR  4.1   581   31   7,390  2.9% 

Machinery  1.0   513   6   1,010  0.7% 

Marine  0.1   7   1   83  0.3% 

Medical equipment  1.0   60   7   1,005  2.8% 

Rail  0.3   30   3   374  1.1% 
Total  29.8   7,204   192   132,405  1.9% 

                                                             

1 On-line survey, direct phoning, use of meta-studies and top-down analysis 

2
 Core: a used part intended to become a remanufactured product 
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Lƴ ǎǳƳƳŀǊȅΣ ǘƘŜ ŀŎǘƛǾƛǘȅ ƎŜƴŜǊŀǘŜǎ ŀǊƻǳƴŘ ϵолōƴ ƛƴ ǘǳǊƴƻǾŜǊ ŀƴŘ ŜƳǇƭƻȅǎ ŀǊƻǳƴŘ мфлΣллл 
people.  These are substantial numbers but represent an intensity (ratio of remanufacturing 
to new manufacturing) of only 1.9%.  Both intensity and overall value lag the US experience.  
It is, therefore, apparent that there is substantial headroom for growth, given the right 
interventions and framework conditions. 

The four key regions, estimated to account for some 70 % of remanufacturing value in 
Europe, are Germany, the UK & Ireland, France and Italy.  A fuller overview is provided in the 
table below.  It shows that Germany undertakes most remanufacturing by a significant 
margin, making up almost a third of European remanufacturing turnover.  It has a strong 
Ǉƻǎƛǘƛƻƴ ƛƴ ŀŜǊƻǎǇŀŎŜΣ ŀǳǘƻƳƻǘƛǾŜ ŀƴŘ I5hw ǎŜŎǘƻǊǎΦ  ¢Ƙƛǎ Ǉƻǎƛǘƛƻƴ ƳƛǊǊƻǊǎ DŜǊƳŀƴȅΩǎ ǎǘŀǘǳǎ 
as a manufacturing powerhouse, particularly as it has strong automotive and HDOR 
capabilities.  Remanufacturing in France and in the UK & Ireland, similar in size to each other, 
ƛǎ ŜǎǘƛƳŀǘŜŘ ǘƻ ōŜ ŀǊƻǳƴŘ ƘŀƭŦ ǘƘŀǘ ƛƴ DŜǊƳŀƴȅΦ  LǘŀƭȅΩǎ ǊŜƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊȅ ƛǎ ǎƭƛƎƘǘƭȅ 
smaller than expected considering the size of its manufacturing industry.  This is partly due 
to the distribution of the aerospace sector across Europe: Germany, France and the UK are 
major global aerospace maintenance, repair and overhaul hubs.  There is also reportedly 
slightly ƭŜǎǎ ǊŜƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴ LǘŀƭȅΩǎ ŀǳǘƻƳƻǘƛǾŜ ǎŜŎǘƻǊ potentially due to cultural 
preferences.   

 

The survey element of this work has also considered motives and barriers for 
remanufacturing.  Amongst the top motives for remanufacturers are higher profit margins, 
environmental responsibility, strategic advantage and increasing market share. These all 
point to an encouraging view of the future of the remanufacturing industry from those 
within the business. Further motives cited through the survey and discussions include 
securing spare parts supply, potential to lower product prices, enabling alternative business 
models, reduced resource security risk, customer pressure, product warranties, asset and 
brand protection, and reduced lead times. 

Top barriers include customer recognition, ǾƻƭǳƳŜκŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ΨŎƻǊŜΩ (a used part 
intended to become a remanufactured product), quality of core and high labour costs. 
Other barriers included legal ambiguity over remanufacturing in different jurisdictions 
particularly around trans-national shipments, lack of sales channels (linked to customer 
recognition), lack of product knowledge including third party product technical information, 
lack of technology, low cost new product competition, skills shortages, poor design for 
remanufacturing, rapid evolution of technology base and lack of remediation techniques. 

Despite these barriers, with supportive policies and industry investment, ΨǎǘǊŜǘŎƘΩ ŀƴŘ 
ΨǘǊŀƴǎŦƻǊƳŀǘƛƻƴŀƭΩ ǘŀǊƎŜǘǎ ŦƻǊ ǊŜƳŀƴǳŦŀŎǘǳǊƛƴƎ Ŏŀƴ ōŜ ŜƴǾƛǎŀƎŜŘ. Within these scenarios, we 
can expect that by 2030 EU remanufacturing could attain an annual value of ¬ϵтлōƴ ŀƴŘ 
Ҙϵмл0bn with the associated employment of ~450,000 and almost 600,000 respectively.   
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2 Introduction 

2.1 Remanufacturing and the Grand Societal Challenges 

The manufacturing sector is the largest employer and the greatest contributor to GDP in 
industrialized nations (in EU-27, 34 million people contributing about 14.5 % of total GDP3) 
and so can be considered an important driver of wellbeing and prosperity.  It is also a major 
consumer of material and energy as well as a significant source of waste (about 14 % of the 
2,652 million tonnes of waste generated in EU-27 countries in 20084). 

The issue of resource constraint has never been as critical as it is today due to rapidly 
increasing consumption of energy and material resources in industrialized and developing 
countries.  ¢ƻŘŀȅΩǎ Ƴƻǎǘ ǎƛƎƴƛŦƛŎŀƴǘ ŎƘŀƭƭŜƴƎŜ ƛǎ ǘƻ ŘŜǾŜƭƻǇ ŎƭƻǎŜŘ ƭƻƻǇ ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
systems which not only ensure economic and environmental sustainability but also satisfy 
ŎƻƴǎǳƳŜǊǎΩ ƴŜŜŘǎ ŀƴŘ ŎǊŜŀǘŜ ƘƛƎƘ-skill jobs in current and future societies.   

The EC working paper Roadmap to a Resource Efficient Europe5 published in 2011 outlines 
resource conservation and resource management in the product lifecycle as key approaches 
to deal with this problem.  More recently, the Manifesto for a Resource Efficient Europe6 
published in December 2012, states:  

άΧin a world with growing pressures on resources and the environment, the EU 
has no choice but to go for the transition to a resource-efficient and ultimately 
regenerative circular economy as our future jobs and competitiveness, as a major 
importer of resources, are dependent on our ability to get more added value, and 
achieve overall decoupling, through a systemic change in the use and recovery of 
resources in the economy.έ 

The European Innovation Partnership on Raw Materials (EIP-RM) has the aim of contributing 
ǘƻ ǘƘŜ нлнл ƻōƧŜŎǘƛǾŜǎ ƻŦ ǘƘŜ 9¦Ωǎ LƴŘǳǎǘǊƛŀƭ tƻƭƛŎȅ7 and the objectives of the flagship 
initiatives Innovation Union8 and Resource Efficient Europe by ensuring the sustainable 
supply of raw materials to the European economy whilst increasing benefits for society as a 
whole.  One proven way to achieve this aim is by expanding the remanufacturing sector.   

The EIP-RM supports this by proposing to achieve the objective by reducing import 
dependency and promoting production and exports by improving supply conditions from the 
EU, diversifying raw materials sourcing and improving resource efficiency.   

Importantly, recent years have seen an increase in the diversity of materials used in EU 
manufacturing.  Securing reliable and undistorted access to certain raw materials is of 
growing concern within the EU.  At the heart of this concern are the raw materials which are 
ΨcriticalΩ ŦƻǊ ǘƘŜ 9¦Ωǎ ŜŎƻƴƻƳȅ.  These critical raw materials have a high economic 
importance to the EU combined with a high risk associated with their supply. 

                                                             

3
 Europe in figures - Eurostat yearbook, 2010.  ISBN 978-92-79-14884-2, European Union 2010 

4
 Eurostat pocketbooks - Energy, transport and environment indicators, 2010 edition; ISBN 978-92-79-16303-6, European Union 2011 

5 Roadmap to a Resource Efficient Europe, Sept 2011.  Accessed at: 

http://ec.europa.eu/environment/resource_efficiency/pdf/com2011_571.pdf 
6 Manifesto for a Resource Efficient Europe, Dec 2012.  Accessed at: http://europa.eu/rapid/press-release_MEMO-12-989_en.htm 

7 http://ec.europa.eu/enterprise/policies/industrial-competitiveness/industrial-policy/index_en.htm   

8
  http://ec.europa.eu/research/innovation-union/index_en.cfm   
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Remanufacturing is an important component of a resource-efficient manufacturing industry.  
By keeping components and their embodied material όƛƴŎƭǳŘƛƴƎ ΨŎǊƛǘƛŎŀƭΩ ƻǊ ΨŀŘǾŀƴŎŜŘΩ 
materials) in use for longer, significant energy use and emissions to air and water (e.g. CO2 

and SO2) can be avoided.  In addition to its environmental benefits, remanufacturing 
provides opportunities for the creation of highly skilled jobs and economic growth. 

Despite these positives, remanufacturing is an undervalued part of the industrial landscape 
and an under-recognised, sustainable industry.  Activity to promote remanufacturing is 
currently undertaken on a sector-by-sector basis.  In Europe, cross-sectoral activities to 
facilitate knowledge transfer and promote the industry do not exist in remanufacturing - 
unlike in the recycling industry.  Our major competitors, the USA and China, already have a 
common vision and strategy for remanufacturing within their industrial landscapes European 
remanufacturing could lose competitiveness against these more organised economies.  As a 
result, there is a real need for a European-level solution to encourage remanufacturing 
throughout Europe.   

2.1.1 The industrial challenges within remanufacturing 

In the project partnerǎΩ ƭƻƴƎ ŜȄǇŜǊƛŜƴŎŜ ǿƛǘƘƛƴ ǊŜƳŀƴǳŦŀŎǘǳǊƛƴƎ ǊŜǎŜŀǊŎƘ ǿŜ ƘŀǾŜ ŦƻǳƴŘ 
many different driving forces9 and challenges10 faced by remanufacturing companies.  These 
are hurdles that manufacturers need to overcome to start remanufacturing or to keep 
remanufacturing profitably.  These challenges relate to the three areas we have chosen to 
study within this network:  

¶ business models11 - without a viable business case, remanufacturing would not take 
place; 

¶ product design12 - product design plays a significant role in determining the ease with 
which a product can be remanufactured; and  

¶ remanufacturing process technologies13 ς process technologies can be developed to 
increase the efficiency of remanufacturing operations.  However, the experience gained 
needs to be collected systematically and disseminated effectively to European industry.   

Underpinning these efforts is the need for a robust understanding of the remanufacturing 
industry, its key sectors and the value it provides from economic, social and environmental 
perspectives.  This report is the first to present a comprehensive review of this European 
remanufacturing landscape. 

2.2 Remanufacturing defined 

Given the complexities associated with surveying across Member States, it is particularly 
important that the term ΨremanufacturingΩ is well defined in language that is portable across 
Member States.  Even with a definition in place, it is equally important to recognise that 
terminology and practice varies across different sectors.  An inflexible definition could 

                                                             

9 See e.g. Östlin J., Sundin E. and Björkman M. (2008) Business Drivers for Remanufacturing, in the Proceedings of 15th CIRP International 

Conference on Life Cycle Engineering, ISBN: 1877040673, The University of New South Wales, Sydney, Australia, 17-19 March, pp 581-586 
10 See e.g. Lundmark P., Sundin E. and Björkman M. (2009) Industrial Challenges within the Remanufacturing System, Proceedings of 

Swedish Production Symposium, ISBN: 978-91-633-6006-0, Dec 2-3, Göteborg, Sweden, pp 132-138 
11

 See e.g. Sundin E. and Bras B. (2005) Making Functional Sales Environmentally and Economically Beneficial through Product 

Remanufacturing. Journal of Cleaner Production, Vol.13, Issue 9, pp 913-925 
12 See e.g. Hatcher, G.D., Ijomah, W.L., Windmill, J.F.C. (2011) Design for remanufacture: a literature review and future research needs, 

Journal of Cleaner Production, 19, pp.2004-2014. 
13 See e.g. Seifert S., Butzer S., Westermann H-H., Steinhilper R.: Managing Complexity in Remanufacturing, Lecture Notes in Engineering 

and Computer Science: Proceedings of The World Congress on Engineering 2013. WCE 2013, 3-5 July 2013, S.: 647-652, London, UK 
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alienate potential network members by virtue of linguistic understanding or because it 
excludes activities which embrace the principles if not exact practices of remanufacturing.   

2.2.1 Essential attributes of remanufacturing 

Remanufacturing is a manufacturing process that involves dismantling a product, restoring 
and replacing components, and testing the individual parts and the whole product to its 
original design specifications.  The performance after remanufacture is expected to be at 
least the same as the original performance specification όΨƭƛƪŜ ƴŜǿΩύ or better, and the 
remanufactured product generally comes with a warranty. 

Numerous definitions have been offered, many of which include common features.  An 
extensive review is not provided here but may be found in An Analysis of the Spectrum of 
Re-use.14  The only definition which has recognition as a national standard is that provided by 
ǘƘŜ .ǊƛǘƛǎƘ {ǘŀƴŘŀǊŘǎ LƴǎǘƛǘǳǘƛƻƴΩǎ .{ 8887-2:2009 Terms and Definitions, as part of the 
Ψa!59Ω ǎŜǊƛŜǎ ƻŦ ǎǘŀƴŘŀǊŘǎ όDesign for Manufacture, Assembly, Disassembly and End-of-life 
processing15).  This definition drew upon practitioner experience, and two of the partners in 
the European Remanufacturing Network (the Centre for Remanufacturing & Reuse and the 
University of Strathclyde) participated in drafting, consulting on and editing the Standard. 

The BS 8887-2 definition states that remanufacturing is the process of: 

άwŜǘǳǊƴƛƴƎ ŀ ǇǊƻŘǳŎǘ ǘƻ ŀǘ ƭŜŀǎǘ ƛǘǎ ƻǊƛƎƛƴŀƭ ǇŜǊŦƻǊƳŀƴŎŜ ǿƛǘƘ ŀ ǿŀǊǊŀƴǘȅ ǘƘŀǘ ƛǎ 
ŜǉǳƛǾŀƭŜƴǘ ƻǊ ōŜǘǘŜǊ ǘƘŀƴ ǘƘŀǘ ƻŦ ǘƘŜ ƴŜǿƭȅ ƳŀƴǳŦŀŎǘǳǊŜŘ ǇǊƻŘǳŎǘΦέ 

Notes accompany this text, drawing in features of other definitions, including that: 

¶ Manufacturing effort involves dismantling the product, restoring and replacing 
components and testing individual parts and whole product to ensure it fits within the 
original design specifications. 

¶ Performance after remanufacture is expected to be at least that of the original 
performance specification. 

¶ Subsequent warranty is generally at least equal to that of the new product. 

¶ The remanufactured product can be considered the same as a new product by the 
customer. 

However, in essence, BS 8887-2 is an outcome-oriented standard in that it focuses on the 
product produced, customer expectations and guarantees of performance or longevity.  
Such a standard sits well with original equipment remanufacturers since the liabilities reflect 
directly on their brand, and there is an implicit assumption that the processes supporting 
both original manufacture and remanufacture are informed by the same engineering 
knowledge.  It is consistent with the approach advocated by Lund in his report The Database 
of Remanufacturers16 ǿƘŜƴ ŜȄǇƭŀƛƴƛƴƎ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ ǘŜǊƳ ΨƭƛƪŜ-ƴŜǿΩΥ 

άCǊƻƳ ǘƘŜ ǾƛŜǿǇƻƛƴǘ ƻŦ ǘƘŜ ǇǊƻŘǳŎŜǊΣ ǘƘƛǎ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ǊŜƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƛƴǘŜƴǘΣ 
its claim for the product, and its ability to live up to that claim.  Starting with cores 
that are likely to have a variety of defects, the remanufacturer must produce a 
flow of products that uniformly meet the like-new standard.  CǊƻƳ ǘƘŜ ŎǳǎǘƻƳŜǊΩǎ 

                                                             

14 http://www.remanufacturing.org.uk/pdf/story/1p297.pdf 

15 http://shop.bsigroup.com/en/ProductDetail/?pid=000000000030182997 

16
 Lund, R.T. (2012) The Database of remanufacturers, http://www.bu.edu/reman/The Remanufacturing Database.pdf 
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viewpoint, the like-ƴŜǿ ǘŜǊƳ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ŎǳǎǘƻƳŜǊΩǎ ŜȄǇŜŎǘŀǘƛƻƴ ŦƻǊ ǘƘŜ 
product sold as remanufactured.έ 

However, an alternative process-oriented standard has other benefits. Specifying process 
steps to remanufacture at least lays the basis for a common approach by remanufacturers 
which ς other factors being equal ς might lead to a similar production output.  This is 
particularly relevant for independent agents who do not necessarily have access to original 
designs, and hence need processes to substantiate their engineering credibility - as is the 
case with other quality-oriented standards.   

Therefore, for the purposes of this work, we have also described a typical set of 
informational, logistical and manufacturing processes which together might constitute an 
idealised remanufacturing process, as depicted in Figure 1.  As a side benefit this description 
creates a useful model when asking companies whether they are indeed remanufacturers, as 
some firms are can be unaware that they carry out remanufacturing. 

Figure 1: A generic remanufacturing process  
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ACEA, APRA Europe, CLEPA and FIRM17 use a common definition of a remanufactured part 
which captures very similar concepts to those discussed above: 

ά! ǊŜƳŀƴǳŦŀŎǘǳǊŜŘ ǇŀǊǘ ŦǳƭŦƛƭǎ ŀ function which is at least equivalent compared to 
the original part.  It is restored from an existing part (core), using standardized 
industrial processes in line with specific technical specifications.  A 
remanufactured part is given the same warranty as a new part and it clearly 
ƛŘŜƴǘƛŦƛŜǎ ǘƘŜ ǇŀǊǘ ŀǎ ŀ ǊŜƳŀƴǳŦŀŎǘǳǊŜŘ ǇŀǊǘ ŀƴŘ ǎǘŀǘŜǎ ǘƘŜ ǊŜƳŀƴǳŦŀŎǘǳǊŜǊΦέ 

While this reflects the view of the automotive industry and there may be sector-specific 
nuances, the definition is mostly general enough to have wider applicability in other product 
sectors.  ! ǳǎŜŦǳƭ ŦƭȅŜǊ ǿƛǘƘ ŦǳǊǘƘŜǊ ŘŜǘŀƛƭǎ ƛǎ ǇǊƻǾƛŘŜŘ ƻƴ !tw! 9ǳǊƻǇŜΩǎ ǿŜōǎƛǘŜ.18 

While these definitions presented are well aligned, lack of a globally accepted definition for 
remanufacturing can hamper the uptake of remanufacturing.  The lack of definition can 
create barriers to international trade, as products and core (a used part intended to become 
a remanufactured product) are sometimes considered as waste, rather than potentially high 
value inputs into a (re-)manufacturing process.  Consumer perception of remanufactured 
products could also be affected by this lack of definition. 

2.2.2 Terms and practices related to remanufacturing 

It has already been acknowledged that both terminology and practice in this area may differ 
slightly according to product or sector; this is not surprising.  Remanufacturing originates in 
the domain of valuable, typically large, engineered, complex, durable goods and we are 
attempting to map the practice into very different product and manufacturing domains.  
What is practical and cost-effective to achieve depends on the balance of design features, 
inherent value, product dispersion, product emotional attachment, technological evolution 
and trade-off of material and labour costs.  This is particularly true for consumer goods. 

The study must therefore be sensitive to these differences and must not unnecessarily 
exclude activities which have a clear intent to extend product life whilst offering a similarly 
extended performance expectation and guarantee to the user. 

Briefly, and for comparative purposes, we offer descriptions of terms related to 
remanufacturing and which form common practice in life extension activities (Table 1).  
These terms can be considered as specific loops within the circular economy (see Section 
2.2.5 for further details). 

 

                                                             

17
 The European Automobile Manufacturers' Association, the European Automotive Parts Remanufacturers Association, the European 

Association of Automotive Suppliers, and the International Federation of Engine Remanufacturers and Rebuilders 
18

 http://www.apra-europe.org/dateien/News/News2014/Reman_Flyer_Web.pdf 
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Table 1: Terms related to remanufacturing 
Term Definition Reference 

R
e

c
o

n
d

iti
o

n 

The potential adjustment to components 
bringing an item back to working order, 
though ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ǘƻ ŀƴ Ψŀǎ ƴŜǿΩ 
state. 

Triple Win The Economic, Social and 
Environmental Case for Remanufacturing 

Return a used product to a satisfactory 
working condition by rebuilding or 
repairing major components that are 
close to failure, even where there are no 
reported or apparent faults in those 
components. 

BS 8887-2: 2009 

Notes  

¶ Generally less expensive than remanufacture but more than necessary for repair. 

¶ Performance after reconditioning is expected to perform its intended role but 
overall is likely to be inferior to that of the original model. 

¶ Subsequent warranty is generally less than new or a remanufactured product. 

R
e

fu
rb

is
h The largely aesthetic improvement of a 

product which may involve making it 
look like new, with limited 
improvements to functionality. 

Triple Win The Economic, Social and 
Environmental Case for Remanufacturing 

R
e

p
a

ir 

Fixing a fault but with no guarantee on 
the product as a whole. 

Triple Win The Economic, Social and 
Environmental Case for Remanufacturing 

Returning a faulty or broken product or 
component back to a useable state. 

BS 8887-2: 2009 

Fixing what is broken or worn. Lund, n.d. The Database of 
Remanufacturers  
http://www.bu.edu/reman/The 
Remanufacturing Database.pdf 

Notes  

¶ Repair may use remanufactured or reconditioned parts. 

¶ Minimum manufacturing effort required to address the specified fault. 

¶ Subsequent warranty is generally less than that of newly manufactured, 
reconditioned or remanufactured and may only apply to the replaced component. 

R
e-

u
se

 

The simple reuse of a product with no 
modifications. 

Triple Win The Economic, Social and 
Environmental Case for Remanufacturing 

Operation by which a product or its 
components are put back into use for the 
same purpose at end of life. 

BS 8887-2: 2009 

R
e

c
yc

le
 

Extracting ŀ ǇǊƻŘǳŎǘΩǎ Ǌŀǿ ƳŀǘŜǊƛŀƭǎ to 
use in new products.  This is a good 
option for products which are easily 
constructed and have minimal numbers 
of components. 

Triple Win The Economic, Social and 
Environmental Case for Remanufacturing 

Shredding or disassembling products to 
recover materials value. 

Lund, n.d. The Database of 
Remanufacturers  
http://www.bu.edu/reman/The 
Remanufacturing Database.pdf 

Process waste materials for the original 
purpose or for other purposes, excluding 
energy recovery. 

BS 8887-2: 2009 
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2.2.3 Sectoral and international remanufacturing practices 

We need to be sensitive to the fact that use of these terms may vary by sector and that they 
are presented from the perspective of the English language.  Use in other languages may be 
equally nuanced.  A full review of use across all sectors is not appropriate, but an illustration 
of the way a multitude of terms exist and have been rationalised within one sector is 
provided by APRA in its document, Remanufacturing Terminology: Remanufacturing Term 
Guideline.19  Here, one diagram neatly encapsulates the variety of terms and their implied 
rigour compared to new (Figure 2) in the automotive sector. 

Figure 2: The potential lifecycle(s) of a product and its materials 

 

Source: APRA Europe (2012) Remanufacturing Terminology: Remanufacturing Term Guideline.  Note, the 
words in parenthesis indicate inferred quality relative to the new product. 

A further APRA Europe document presents comparative terminology across a number of 
Member States (Table 2) which could provide the basis for conversations in other sectors - 
although we are still reliant on the interpretation of researchers.20  

                                                             

19 APRA (2012) Remanufacturing Terminology: Remanufacturing Term Guideline at http://www.apra-

europe.org/dateien/downloads/Reman_Term_Guideline_2012-03-06.pdf 
20 APRA (?) !tw!Ωs Remanufacturing Translation Matrix at  http://www.apra-

europe.org/dateien/downloads/Reman_Terms_and_Definitions_Translations_Final.pdf 
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Table 2: Comparative remanufacturing terms in the automotive sector 
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2.2.4 Remanufacturing overview 

Remanufacturing occurs across a wide range of industrial sectors, but is particularly 
attractive to industries that produce capital-intensive, durable products with relatively long 
product life cycles.  These include: aerospace, automotive, electrical and electronic 
equipment, furniture, heavy duty and off road equipment, machinery, marine, medical 
devices and rail (rolling stock).  However, these factors alone are not enough to enable 
remanufacturing to take place.  The economic viability of remanufacture can depend on a 
number of factors including: how dispersed the product is; how easy it is to locate and 
retrieve; the ease with which it can be disassembled, diagnosed and remediated; the rate of 
technology and product performance change; knowledge and skills related to 
manufacturing; and legislative changes.  The interplay of the effects of these factors creates 
ŀ ΨŦŜŀǎƛōƭŜ ǎǇŀŎŜΩΣ ǎǳƳƳŀǊƛǎŜŘ ƛƴ Figure 3. 

Figure 3:  Remanufacturing attributes - feasibility space 

 

The production of remanufactured goods depends upon the supply of end-of-life finished 
goods for disassembly and remanufacture.  The length and complexity of the 
remanufacturing process varies, with companies performing one or a number of different 
operations: storage and transport, disassembly, cleaning, inspection, trading of components, 
replacing worn parts, product restoration, testing and distribution. 

The individual sectors with the greatest number of remanufacturing firms include electrical 
and electronic equipment (EEE), motor vehicle parts, and aerospace. 

In general, the remanufacturing businesses can be broadly divided between original 
equipment manufacturers (OEMs) and non-OEMs.  OEM remanufacturers manufacture their 
own products, and then have the capability to collect them at end of life and the facility to 
remanufacture.  Non-OEM remanufacturers typically source core at the end of life either 

© Oakdene Hollins 
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directly or in some cases through brokers.  They can also be distributor-type organisations 
selling OEM products and also providing repair, refurbishment and remanufacturing services.  
In some sectors, this distinction between OEMs and non-OEMs is more nuanced, with a set 
of component manufacturers (for example, Bosch in the automotive components sector) 
that manufacture components to feed into OEMs directly or to sell into the aftermarket for 
parts.   

2.2.5 Remanufacturing within the circular economy 

The Ellen MacArthur Foundation defines the circular economy as an economy that is:  

άwŜǎǘƻǊŀǘƛǾŜ ŀƴŘ ǊŜƎŜƴŜǊŀǘƛǾŜ ōȅ ŘŜǎƛƎƴΣ ŀƴŘ ǿƘƛŎƘ ŀƛƳǎ ǘƻ ƪŜŜǇ ǇǊƻŘǳŎǘǎΣ 
components and materials at their highest utility and value at all times, 
distinguishing between technical and biological cycles.έ21 

The circular economy is an alternative to a traditional ΨlinearΩ economy that extracts 
resources and makes products that are disposed of after use.  The circular economy 
approach is to keep resources in use for as long as possible, extracting maximum value from 
them during use, then recovering and regenerating them at the end of each service life. 

Remanufacturing typically applies to complex manufactured products that possess 
significant embedded material, energy and labour resources; therefore it fits well as a key 
strategy within the circular economy and represents an important component of a resource-
efficient manufacturing industry.  Remanufacturing Ŏŀƴ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ŀ ΨƭƻƻǇΩ ƻŦ ǘƘŜ 
circular economy, where products return to a manufacturing setting where most of the value 
can be recovered by suitable remediation techniques.22  

Figure 4: Remanufacturing in context with the circular economy 

 

By keeping components and their embodied material in use for longer, large environmental 
benefits can be realised; for example, the remanufacturing of automotive components yields 
some 88 % materials savings compared to using a new product, with an associated 53 % 
decrease in CO2 emitted and 56 % lower energy requirement.23  Further, remanufacturing 
has the ability to keep advanced materials, including those termed as critical raw materials 
(materials with high economic value and supply risk), within the economy. It also provides 
opportunities to create high skill jobs and economic growth; and yet, despite all these 

                                                             

21 http://www.ellenmacarthurfoundation.org/circular-economy 

22
 http://www.zerowastescotland.org.uk/sites/files/zws/Remanufacturing Study - Full Report - March 2015_0.pdf 

23 Remanufacturing as best practice of the Circular Economy, APRA Europe: http://www.apra-

europe.org/dateien/News/News2015/APRA_Position_Paper.pdf 
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benefits, remanufacturing remains an undervalued and under-recognised part of the 
industrial landscape. 

2.3 Objectives and scope of the project 

2.3.1 Objectives 

Stakeholders in the European remanufacturing industry have previously highlighted the need 
for an evidence-base on the current size, benefits and potential growth of the industry.24  
The roles of legislation and standards are also pertinent for regulating and promoting 
genuine remanufacturing activities. 

The purpose of this study has been to map the current remanufacturing landscape across 
Europe for the first time, and to quantify the current size and structure of the European 
remanufacturing industry in key market sectors - including the value, employment and key 
drivers and barriers affecting the industry.  This evidence-base will be used to inform 
industry and policymakers on the current state of remanufacturing across the EU. 

The specific aims and objectives of this market study were as follows: 

¶ To identify sources of existing market data on remanufacturing in Europe. 

¶ To quantify the current size and structure of the European remanufacturing industry, in 
key market sectors (e.g. aerospace, automotive components). 

¶ To quantify the current social (number of jobs), economic (turnover) and environmental 
(CO2 reductions and displaced tonnages) benefits of remanufacturing in Europe. 

¶ To quantify the estimated social, economic and environmental potential of increased 
remanufacturing in Europe, and to identify particular areas for growth. 

¶ To look at the markets for advanced materials and to identify where remanufacturing 
provides opportunities. 

¶ To identify region-specific contextual factors that may influence the uptake and 
development of remanufacturing. 

More widely, the formation of a European Remanufacturing Network (ERN) would provide 
resources for collecting and disseminating information on these topics.  In support of this, 
exemplars of remanufacturing business models, design and processes that already exist in 
the European remanufacturing industry will be collated.  The formation of the ERN provides 
a platform for collaborative networking from which good practice can be disseminated.  As a 
complement to the ERN, the project will establish a European Remanufacturing Council 
(ERC) - a group of organisations large and small from a variety of sectors representing the 
coordinated voice of the European remanufacturing industry to policy-makers and wider 
stakeholders. 

2.3.2 Scope 

During project scoping, see Section 2.4.2, nine sector categories were identified as areas 
where significant remanufacturing activities might be occurring.  These sectors are 
addressed in detail in the following chapters:  

Chapter 5: Aerospace industry [Oakdene Hollins] 
Chapter 6:  Automotive (including components, engines, tyre retreads) [Oakdene Hollins] 

                                                             

24
 Remanufacturing workshop held in London in December 2013 coordinated by Oakdene Hollins. 
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Chapter 7:  EEE (including consumer electronics (ICT and mobile electronics), ink and toner 
cartridges, and white goods) [Oakdene Hollins] 

Chapter 8:  Furniture (including office furniture) [Circle Economy] 
Chapter 9:  Heavy duty and off road equipment [Oakdene Hollins] 
Chapter 10:  Machinery (including pumps, machine tools and food processing machinery) 

[Oakdene Hollins] 
Chapter 11:  Marine industry [VTT] 
Chapter 12:  Medical equipment [Oakdene Hollins] 
Chapter 13:  Rail industry [VTT] 

2.4 Approach 

Much of the information presented in this report was based on the analysis of primary data 
collected and its application to macroeconomic data sources such as Eurostat.  The primary 
data was collected via a market survey of remanufacturing actors and sampling the wider 
manufacturing industry to understand the proportion of manufacturing organisations that 
perform remanufacturing.   

The market survey of remanufacturing actors involved:  

¶ Identifying companies for survey ς companies in the target sectors and countries were 
identified through trade associations, academic institutions, desk-based research, 
partner contacts, Steering Group contacts, contacts database and calls for support 
(newsletters, conferences, ERN website and mailing lists).   

¶ Designing a questionnaire/semi-structured interviews ς a list of questions was compiled 
and included questions to gather detail on remanufacturing organisations e.g. size of 
firms, sectors they participate in, type of remanufacturer (OEM, contractor, third party) 
barriers and motivations to participating in remanufacturing.  The survey was offered 
online in eight European languages.  A copy of the survey can be found in Annexe B. 

¶ Collecting market information ς identified companies were contacted via email and/or 
telephone.  Responses to the questionnaire/interviews were collected either by online 
survey, telephone interviews, email or from company visits.   

Through the various communication routes, it is estimated over 20,000 contacts were made 
aware of the survey, although it is likely that there was some double counting and that some 
contacts represented the same organisations.  In most cases, these contacts were sent at 
least one reminder of the survey.  This approach yielded 206 responses from 
remanufacturing actors across Europe. 

Sampling the manufacturing firms involved the following activities: 

¶ Identifying companies for sampling ς similar to above, with a focus on developing wider 
lists of manufacturing firms in the sectors of interest. 

¶ Testing for remanufacturing activity - this was generally done through a cold-calling 
campaign for each sector, supplemented where appropriate by desk research. 

¶ The focus on the sample was not an in-depth set of questions as with the formal market 
survey above; instead it was to confirm the following pieces of information: 

¶ Whether the firm performed remanufacturing activities: in a significant number of 
cases a description of what constitutes remanufacturing was required to distinguish 
between firms that provided repair, refurbishment and/or reconditioning activities 
from those that provided remanufacturing. 
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¶ Where remanufacturing occurred, how much of the business this represented in 
terms of ǘǳǊƴƻǾŜǊ όϵύ ŀƴŘκƻǊ ƴǳƳōŜǊ ŜƳǇƭƻȅŜŜǎ. 

¶ What type of organisation it was: OEM vs non-OEM. 

¶ Where possible, further information was gathered (e.g. estimates of number of similar 
firms) to provide further input into the analysis. 

Over 1,300 companies were reviewed in this phase of work as a basis for understanding the 
subset of manufacturing and repair and maintenance organisations that remanufacture. 

2.4.1 Analysis 

Analysis included the following activities: 

¶ Identifying and reviewing existing data sources, including Eurostat and information held 
by trade associations.  This formed the basis of the project scoping step described in 
further detail in Section 2.4.2.   

¶ Collating raw data, generating graphs and tables of key results, and anonymising the 
results.   

¶ Extrapolating the data gathered during both the survey and sampling exercise to 
estimate the size of the remanufacturing industry for the whole of Europe.   

¶ Scaling up the data collated for environmental impact of remanufactured versus new 
products to the size of the European remanufacturing industry. 

¶ Estimating the overall potential for remanufacturing in Europe through assumptions on 
differing levels of remanufacturing rates. 

2.4.2 Scoping study results 

This section provides an overview of the scoping stage, which comprised two main elements: 

¶ Identifying what data on the European remanufacturing market already exists.   

¶ Identifying what market sectors should be explored in the full market study.   

Industry associations were approached to determine what, if any, market data on 
remanufacturing they collect on the behalf of their members.  Other information sources 
were collated to see what market data exists on the remanufacturing industry in Europe.  
The scoping study also identified target sectors for remanufacturing, i.e. those in which 
significant remanufacturing activities might be expected to have a large impact.  The sectors 
identified were:  

1. Aerospace. 

2. Automotive (including tyres, engines, components). 

3. EEE (including ink and toner cartridges, consumer electronics (ICT and mobile 
electronics), white goods). 

4. Furniture/office furniture. 

5. Heavy duty and off road equipment. 

6. Machinery (including pumps, machine tools, energy, food, vending machines). 

7. Marine industry. 

8. Medical equipment. 

9. Rail industry. 

²ƛǘƘƛƴ ǘƘŜ 9ǳǊƻǎǘŀǘ {ǘǊǳŎǘǳǊŀƭ .ǳǎƛƴŜǎǎ {ǘŀǘƛǎǘƛŎǎΣ Řŀǘŀ ŀǊŜ ǇǳōƭƛŎƭȅ ŀǾŀƛƭŀōƭŜ ŦƻǊ ΨǊŜǇŀƛǊΩ 
ΨƳŀƛƴǘŜƴŀƴŎŜΩ ƻǊ ΨǊŜǘǊŜŀŘƛƴƎΩ ŀŎǘƛǾƛǘƛŜǎ ŦƻǊ ŀ ƴǳƳōŜǊ ƻŦ ǎŜŎǘƻǊ ŎŀǘŜƎƻǊƛŜǎ ƛƴŎƭǳŘƛƴƎ 
retreading of tyres, machinery and equipment, motor vehicle, ICT/electronics and other 
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household goods.  In most instances, with the possible exception of repair of aerospace, we 
do not believe that the quality of the final products matches that provided by 
remanufacturing.  Lƴ ƻǘƘŜǊ ŎŀǎŜǎΣ ΨƘƛŘŘŜƴΩ ǊŜƳŀƴǳŦŀŎǘǳǊƛƴƎ by OEMs is not captured in the 
data but is incorporated within wider manufacturing production.  However, the data for 
repair activities can provide an upper estimate of remanufacturing activities by non-OEMs 
and thus be useful later for extrapolating the survey data collected. 

A variety of other potentially useful data sources were uncovered during engagement with 
remanufacturing actors or during the scoping study, including: 

¶ Market studies for particular countries e.g. UK by the Centre for Remanufacturing & 
Reuse (CRR) and USA by the US International Trade Commission (USITC). 

¶ High-level sector information from industry associations in aerospace (ADS), 
automotive (APRA, CLEPA, FIRM), tyres (ETRMA) and toner/printer cartridges (ETIRA).25 

¶ Other useful background documents, such as those by the CRR, Ellen MacArthur 
Foundation or United Nations Environment Programme. 

In conclusion, the scoping study revealed that some interesting and useful market data 
sources exist for remanufacturing in Europe, although overwhelmingly few are detailed or 
provide any breakdown by sector or by geographic region.  The coverage of the data is also 
patchy, and it is not always clear whether the economic activities reported are bone fide 
remanufacturing or simply repair activities.  Nonetheless, these sources were useful in 
helping to triangulate and extrapolate the data collected during the full market survey. 

Encouragingly, a number of the industry associations were supportive towards this project, 
and offered support in disseminating the market survey and collecting data from their 
membership across Europe.  The full market survey was launched at the end of April 2015.  
See Annexe B for a copy of the survey. 

2.5 Global remanufacturing landscape 

The following sections present a compiled view of individual national remanufacturing 
markets where it appears in literature. Only two countries are known to have conducted and 
published holistic reviews of their remanufacturing landscape, namely USA and UK.  

2.5.1 Brazil 

Remanufacturing in Brazil is mainly focused on aerospace, motor vehicle parts, heavy duty 
and off-road (HDOR) equipment, and information technology (IT) products. The repair and 
remanufacturing industry consists of thousands of small firms, mostly employing 20 or fewer 
workers.  However, domestic remanufacturers also include OEMs that remanufacture and 
sell products that they originally produced and independent firms that purchase used goods 
on the open market or receive them from specific customers and remanufacture them.26  

There are over 2,000 engine remanufacturers in Brazil, 60 % of which employ fewer than six 
workers.  The remainder are SMEs employing between 20 and 60 workers.  However, several 
large multinational firms account for the majority of remanufacturing activity.  Motor vehicle 

                                                             

25 Aerospace, Defence, Security and Space trade association, Automotive Parts Remanufacturers Association, European Association of 

Automotive Suppliers, European Tyre ŀƴŘ wǳōōŜǊ aŀƴǳŦŀŎǘǳǊŜǊǎΩ !ǎǎƻŎƛŀǘƛƻƴΣ European Toner and Inkjet Remanufacturers Association 
26 Remanufactured goods: An overview of the US and Global Markets and Trade 2012. USITC. Accessible from 

http://www.usitc.gov/publications/332/pub4356.pdf 
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parts producers ZF Sachs Automotive, Eaton Corp., and Siemens account for three quarters 
ƻŦ ǘƘŜ ǘƻǘŀƭ ǾŀƭǳŜ ƻŦ .ǊŀȊƛƭΩǎ ǊŜƳŀƴǳŦŀŎǘǳǊŜŘ ŜƴƎƛƴŜǎ ŀƴŘ ǇŀǊǘǎΦ26  

.ǊŀȊƛƭΩǎ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ ŀƴŘ ƛƴŎǊŜŀǎŜ ƛƴ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŘŜǾŜƭƻǇƳŜƴǘΣ ŎƻƴǎǘǊǳŎǘƛƻƴΣ ƳƛƴƛƴƎΣ 
and energy exploration has driven demand for heavy duty equipment and remanufactured 
parts in the country.  Equipment producers in Brazil include multinational OEMs such as 
Caterpillar, Cummins, Komatsu, and Odebrecht.  These firms remanufacture diesel engines 
and provide services in the equipment, motor vehicle and industrial machinery sectors.  For 
example, Komatsu is a major producer of remanufactured diesel engines and parts, as well 
as construction and industrial machinery.  

wŜƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴ .ǊŀȊƛƭΩǎ L¢ ǇǊƻŘǳŎǘǎ ǎŜŎǘƻǊ ƛǎ ǇǊƛƳŀǊƛƭȅ ƻŦ ǇǊƛƴǘŜǊ ŎŀǊǘǊƛŘƎŜǎΦ ¢ƘŜǊŜ ŀǊŜ 
around 18,000 firms that manufacture or repair printer cartridges, and remanufacturers 
reportedly make up about 25 % of the number of firms in the broader printer cartridge 
industry.26  

Imports of remanufactured goods are allowed into Brazil provided that the remanufacturing 
has been performed by the original manufacturer and has the same warranty as an 
equivalent new product.  Remanufacturers located in Brazil are limited to remanufacturing 
domestically sourced products, which are subject to additional requirements.  For example, 
it is reported that engine serial numbers are linked to vehicle registration, and engines must 
be de-registered by the vehicle owner before they can be remanufactured.  In 2011, Brazil 
proposed regulation that would prohibit the import of remanufactured medical devices 
altogether, limiting domestic remanufacturing to used medical equipment originally 
ǇǊƻŘǳŎŜŘ ƛƴ .ǊŀȊƛƭ ƻǊ ƛƳǇƻǊǘŜŘ Ψŀǎ ƴŜǿΩΦ26 

2.5.2 China 

Statistics on Chinese remanufacturing production, foreign trade, and employment are largely 
unavailable as the remanufacturing sector was largely unestablished before 2008.  In 2003, a 
series of laws were enacted which addressed pollution, recycling and energy conservation, 
ending with a law27 which expanded the application of remanufacturing.  In 2008, /ƘƛƴŀΩǎ 
National Development and Reform Commission (NDRC) and the Ministry of Industry and 
Information Technology (MIIT) established two pilot programs allowing limited 
remanufacturing ōȅ ΨŀǇǇǊƻǾŜŘΩ ŦƛǊƳǎ ƛƴ ǘƘŜ ŀǳǘƻƳƻǘƛǾŜ parts, industrial machinery and 
electrical equipment sectors.31 

In the automotive parts sector, the pilot program authorises the remanufacture of engines, 
transmissions, generators, starters, drive shafts, compressors, oil pumps, water pumps and 
other components.  Only 15 remanufacturers were approved for the pilot program.  In 2009, 
China reportedly remanufactured around 110,000 engines, 60,000 transmissions, and a 
million starter motors.   

In 2009, the MIIT established a pilot program which allowed the controlled remanufacture of 
construction machinery; industrial, electrical, and mechanical equipment; machine tools; 
mining machinery; railway locomotives and equipment; marine equipment; office 
equipment and IT products. 60 remanufacturers were approved for this pilot.31 

In 2010, the NDRC and 11 other ministries and agencies issued a guidance document to 
promote the development of ChinaΩǎ ǊŜƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊȅΦ28  It listed the industries and 

                                                             

27 The Law ƻŦ ǘƘŜ tŜƻǇƭŜΩǎ wŜǇǳōƭƛŎ ƻŦ /Ƙƛƴŀ ƻƴ /ƛǊŎǳƭŀǊ 9ŎƻƴƻƳȅ tǊƻƳƻǘƛƻƴ ǎǘƛǇǳƭŀǘŜŘ ǘƘŀǘ ǘƘŜ ǘŜǊƳ ΨǊŜǳǎƛƴƎΩ ƛƴŎƭǳŘŜŘ ǊŜƳŀƴǳŦŀŎǘǳǊƛƴƎΦ 

28
 NDRC, Guidelines for Promoting the Development, May 31, 2010 
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products that should be promoted, established broad goals for remanufacturing, noted the 
major challenges, and presented a strategic road map for implementation.  Further guidance 
in September 2011 aimed at expanding the number of industries approved for 
remanufacturing and sought to ensure that pilot projects achieved tangible results.29  

Beyond this central government encouragement, the landscape is somewhat complex with 
seemingly overlapping authorities and contradictory regulations.  The aforementioned pilot 
programmes are closed and it is unclear how a new business can be classified as an approved 
remanufacturer now. These issues are thought to have hampered industry growth.  

Although outside the scope of the remanufacturing pilot programs, tyre retreading is a well-
established industry with reportedly over 1,000 retreaders, but only a few producing more 
than 100,000 retreaded tyres annually, and only one producing more than 300.29  

Barriers 

¶ A lack of an official definition is seen as a significant barrier because regulators find it 
confusing to deal with firms seeking approval for their operations.  

¶ Collection of core can be difficult due to import constraints on certain parts, and 
regulations regarding dismantling and requirement to melt down certain components. 

¶ Import bans on used goods to be remanufactured domestically. Remanufactured 
ƳŜŎƘŀƴƛŎŀƭ ŀƴŘ ŜƭŜŎǘǊƻƴƛŎ ǇǊƻŘǳŎǘǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ΨǳǎŜŘΩ ǇǊƻŘǳŎǘǎ ŦƻǊ ƛƳǇƻǊǘ ǇǳǊǇƻǎŜǎ 
and are either prohibited, restricted or freely imported, depending upon the product.  
Thus automotive parts and HDOR remanufacturers selling directly into the Chinese 
market depend for core on domestic supply of used goods.  Import of remanufactured 
products is considered effectively impossible.  Linking back to the official definition, 
/ƘƛƴŀΩǎ ŎǳǎǘƻƳǎ ǎŜǊǾƛŎŜ ŘƻŜǎ ƴƻǘ ƘŀǾŜ ŀ ǎŜǇŀǊŀǘŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǊŜƳŀƴǳŦŀŎǘǳǊŜŘ 
goods, making it difficult to apply the correct import duty.29 

¶ Tax burdens have also been cited as potentially restrictive for remanufacturing  

¶ Pilot programmes rules prohibit remanufacturing within the OEM warranty period. 

2.5.3 Denmark 

A recent review30 found the scope of remanufacturing in Denmark was limited.  The 
potential for remanufacturing ǿŀǎ ŜǎǘƛƳŀǘŜŘ ŀǘ ŀǊƻǳƴŘ 5YY нΦо ōƛƭƭƛƻƴ ƻǊ ŀ ƭƛǘǘƭŜ ƻǾŜǊ ϵолл 
million based on the assumption that Danish industries could accomplish remanufacturing at 
the level of the US in the seven sectors presented in Table 3. 

Table 3: The value of products potentially remanufactured in Denmark (2014) 
Industry  Intensity  

(reman /  
prodΩn)  

Production 
(DKK 

million) 

Investment 
(DKK 

million) 

Employ-
ment 
(FTE)  

Exports 
(DKK 

million) 

Imports 
(DKK 

million) 

Metals  0.9 % 439  18  318  104  184  

Electronics  0.4 % 126  18  65  26  126  

Electrical 
equipment  

0.9 % 163  10  83  46  130  

Machinery  0.9 % 1,280  63  544  317  833  

                                                             

29 Remanufactured goods: An overview of the US and Global Markets and Trade 2012. Accessible from 

http://www.usitc.gov/publications/332/pub4356.pdf 
30 Remanufacturing in Denmark (2015), Incentive, viewed at 

https://groenomstilling.erhvervsstyrelsen.dk/sites/default/files/media/remanufactoring_incentive_2015.pdf 
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Transport vehicle 
industry  

1.0 % 147  7  80  38  300  

Furniture & other 
manufacturing  

0.9 % 136  12  86  38  138  

Total  0.9 % 2,289  127  1,177  569  1,712 

Source: Remanufacturing in Denmark (2015), p5 
Notes:  The intensity shows the share of the total production being remanufactured. Only sectors that 

remanufacture are shown. Investment, exports and imports are calculated based on standard 
production in the industries and are not based specifically on remanufacturing.  
The assessment is subject to uncertainty but gives an indication of the scope. 

Barriers 

The following barriers to remanufacturing were identified through interviews: 

¶ Companies 

¶ Logistics chain: Costly and complicated collection of cores. 

¶ Compliance with quality requirements: Costly to ensure the quality of 
remanufactured products 

¶ Long-term investment: Remanufacturing requires cost intensive R&D with a long 
payback period that can be too risky for some companies. 

¶ Too much transparency: Remanufacturing requires cooperation between suppliers 
and customers, as well as an open value chain. It can give competitors an advantage 
and increase espionage. 

¶ Sales vs leasing: ¢ƻ ŎƻǳƴǘŜǊ ŎǳǎǘƻƳŜǊǎΩ ǎŎŜǇǘƛŎƛǎƳ ƻŦ ǊŜƳŀƴǳŦŀŎǘǳǊŜŘ ǇǊƻŘǳŎǘǎΣ 
some companies lease their products to the customers. The inability to lease some 
product types was seem to be a potential barrier.  

¶ Legislation and accounting 

¶ International trade: International laws may restrict or prevent the transport of 
remanufactured products into or out of the country. 

¶ Demand 

¶ Perception of quality: companies are concerned that customers will perceive 
remanufactured products as being of lower quality than new products. 

¶ Limitations in tenders: Several companies highlighted that Danish authorities do not 
demand remanufactured products in public procurement. 

¶ Structural 

¶ Rapid evolution rate: Some products change so fast that new products are 
significantly different from old products, thereby making it difficult or impossible to 
remanufacture old products.  

¶ High wages: These make remanufacturing very expensive in Denmark. 

2.5.4 India 

Remanufacturing in India is underdeveloped, and repair is more common. 

Most of the remanufactured IT products in India are printer cartridges, although the 
definition ƻŦ ΨǊŜƳŀƴǳŦŀŎǘǳǊŜΩ can be somewhat variable.  More than 30,000 businesses 
reportedly engage in some form of cartridge refilling or remanufacturing, but it is said that 
the sector is largely unregulated, quality varies, and counterfeiting common, and it is 
thought that only about 70 firms remanufacture printer cartridges under reputable brands.  
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The Indian market for printer cartridges is estimated at roughly US$250 million annually; 
genuinely remanufactured cartridges are thought to account for less than 10 % of this.31 

In the HDOR sector, Volvo began remanufacturing construction equipment at its facility in 
Bangalore for the domestic market. Cummins operates two separate remanufacturing 
facilitiesτone for exports and the other for the domestic market.31 

The country prohibits imports of used goods to be remanufactured in India and sold in the 
domestic market, but does allow imports of goods for remanufacture and subsequent 
export.  Imports of most used capital goods (e.g. reconditioned spare parts or components) 
intended for the domestic market are prohibited unless it can be shown they retain 80 % of 
the residual value of the original products.  Imports of used computers and laptops are 
banned completely.31 

!ƭǘƘƻǳƎƘ LƴŘƛŀΩǎ ŦƻǊŜƛƎƴ ǘǊŀŘŜ ǇƻƭƛŎȅ ŘƻŎǳƳŜƴǘ ŘƻŜǎ ƴƻǘ ŘŜŦƛƴŜ ŀ ΨǊŜƳŀƴǳŦŀŎǘǳǊŜŘΩ ƎƻƻŘΣ 
imports of remanufactured goods are subject to licensing.  Only the specific remanufactured 
parts listed on the import license may be imported.  This restriction, and the long approval 
times needed to obtain a new license, hampers the ability of importers to either import 
more or change the product mix of import shipments in response to evolving demand.31 

2.5.5 Japan 

Japan has a relatively well established remanufacturing sector albeit estimates for the size of 
the remanufacturing industry by sector is not well characterised. Remanufacturing is 
estimated at up to ϵоΦу ōƛƭƭƛƻƴ όр00 billion Yen) with the automotive sector believed to be a 
ƭƛǘǘƭŜ ƳƻǊŜ ǘƘŀƴ ϵулл million (109 billion Yen).  Retread tyres, photocopiers, and toner 
cartridges make ǳǇ ϵмрл ƳƛƭƭƛƻƴΣ ϵммл Ƴƛƭƭƛƻƴ ŀƴŘ ϵнол Ƴƛƭƭƛƻƴ ǊŜǎǇŜctively (20, 15 and 30 
billion Yen respectively).32  The Japanese government has promoted the reduction of 
pollution and waste generation, for example through the 3Rs initiative to reduce waste 
generation, re-use parts and recycle used products.33  Remanufacturing is thus seen as a 
waste reduction strategy and has been adopted by a number of industry sectors.   

Japan is home to several large photocopier manufacturers (Fuji Xerox, Ricoh and Canon) that 
have expanded their activities to include remanufacturing. The companies collaborate to 
collect returned units and have invested in design for remanufacturing principles. However, 
Fuji Xerox ς unlike the other manufacturers ς reportedly also uses remanufactured 
components in its new products.34 

Single-use cameras is also a well-developed remanufacturing sector in Japan. Fuji Film 
developed a fully automated remanufacturing line for processing returned cameras in 1998. 
Again, key elements of success in the sector include collaboration between OEMs to get a 
high core return rate, and design for remanufacturing.34 

Remanufacturing in the automotive sector and printer cartridge sector is predominantly led 
by independent remanufacturers rather than OEMs.  Remanufacturing in the automotive 

                                                             

31
 Remanufactured goods: An overview of the US and Global Markets and Trade 2012. Accessible from 

http://www.usitc.gov/publications/332/pub4356.pdf 
32 Conference proceedings from International Remanufacturing Conference, 2015, Seoul. Presented by Dr Mitsutaka Matsumoto, National 

Institute of Advanced Industrial Science and technology (AIST) 
33

 Ramstetter, E. Remanufacturing and the 3Rs in Japan: Lessons for Thailand, Thammasat Economic Journal, Vol. 30, No. 4, Dec 2012 

34 Matsumoto, M. & Umeda, Y., An analysis of remanufacturing practices in Japan, Journal of Remanufacturing, 2011 1:2 
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sector is likely to be a growth area (though from a relatively low base), as the average age of 
passenger vehicles in Japan increases and the repair industry is deregulated.35  

Remanufacturing of heavy duty and construction equipment, for example by Hitachi 
Construction Machinery and Komatsu, is another active sector in Japan.36 

2.5.6 Korea 

Remanufacturing in Korea is a significant industry and focused primarily in the automotive 
parts and printer cartridge sectors with some activity in heavy duty equipment, IT products, 
medical devices, and defence sectors.  In 2011, the Korean government identified that 
remanufacturing could foster sustainable growth in ΨgreenΩ industries, create employment 
and stabilise prices in the country.37  The government has encouraged remanufacturing 
growth through the Ministry of Trade, Industry and Energy (MOTIE) and has sought 
promotional policies from around the world to support its domestic industry.  

Estimates suggest that the automotive sector represents some 80% of the industry and is 
worth about ϵ550 million (670 billion Korean Won) while the ink and toner cartridge sector 
ǊŜǇǊŜǎŜƴǘǎ ƳǳŎƘ ƻŦ ǘƘŜ ǊŜǎǘ όмт҈ύ ŀƴŘ ƛǎ ǿƻǊǘƘ ϵ120 million (145 billion Korean Won). The 
value of the industry has grown by 11% in the last five years. While the value has increased, 
the number of firms and employment has decreased from around 1,500 firms down to 1,100 
and 11,000 employees down to 7,300.38  

The market for remanufactured HDOR equipment is reportedly small, partly because Korean 
construction firms contract out repair activities to independent suppliers rather than relying 
on OEMs to remanufacture OEM-branded equipment.37 

2.5.7 Malaysia 

Significant remanufacturing sectors in Malaysia include aerospace, motor vehicle parts, ICT 
equipment and ink & toner cartridges.  

Maintenance repair and overhaul of engines, airframes and other aerospace components is 
an important sector, ǿƛǘƘ ǘƘŜ ƳŀǊƪŜǘ ǾŀƭǳŜŘ ŀǘ ϵтол Ƴƛƭƭƛon (RM3.4 billion). There are 
currently drives to increase this activity to turn Malaysia into a hub for South East Asia.  
There are no institutional barriers preventing this activity.  The most significant barrier to 
continuing growth is a lack of skills in the workforce and the required investment in test 
equipment.39 

There is a remanufacturing industry which feeds into the domestic aftermarket for 
automotive components.  Most core is imported from Japan and Europe even though there 
are soƳŜ ǊŜǎǘǊƛŎǘƛƻƴǎ ƻƴ ǘƘŜ ƛƳǇƻǊǘ ƻŦ ǳǎŜŘ ΨǎŀŦŜǘȅ-ŎǊƛǘƛŎŀƭΩ components such as brakes.  The 
market for remanufactured components was previously ŜǎǘƛƳŀǘŜŘ ǘƻ ōŜ ϵсΦр Ƴƛƭƭƛƻƴ per 
year.40  An in-depth review by the CRR found the market to be significantly larger, estimated 

                                                             

35 US Department of Commerce, US Commercial Service Automotive Resource Guide, A reference for U.S. Exporters, Third Edition, 2014 
36

 APEC, US AID, Remanufacturing Resource Guide, 2013 

37
 Remanufactured goods: An overview of the US and Global Markets and Trade 2012. Accessible from 

http://www.usitc.gov/publications/332/pub4356.pdf 
38 Conference proceedings from International Remanufacturing Conference, 2015, Seoul. Presented by Dr Hong-Yoon Kang, Center for 

Resources Information & Management at the Korea Institute of Industrial Technology 
39

 Remanufacturing in Malaysia, 2015, CRR for Nathan Associates Inc. for review by the United States Agency for International 

Development. http://www.ncapec.org/docs/USAID Study on Malaysian Remanufacturing.pdf 
40

 http://www.apec.org/~/media/Files/Groups/MAG/20131120_APEC-RemanResourceGuide_Sep2013.pdf  
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ǘƻ ōŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ϵпр-75 million (RM207-345 million) with the potential to double should 
the profile of the US remanufacturing industry be replicated.39  

The market for remanufactured ICT equipment ƛǎ ŜǎǘƛƳŀǘŜŘ ŀǘ ϵно Ƴƛƭƭƛƻƴ όRM109 million).  
Core is sourced both domestically and internationally with remanufacturing performed by 
both OEM and third-party independent remanufacturers.  The sector sometimes suffers 
from association with remanufactured / refurbished equipment sold with illegal pirated 
software.  

9ǎǘƛƳŀǘŜŘ ŀǘ ϵмр million (RM73 million), there is an active ink and toner cartridges 
remanufacturing industry consisting of small players with generally fewer than 25 
employees.  Remanufactured cartridges do not seem to be imported: empty cartridges are 
imported and remanufactured and used domestically.  As in the ICT sector, there are issues 
with illegal practices; in this case selling remanufactured cartridges as ΨnewΩ cartridges. 

2.5.8 Mexico 

Goods remanufactured in Mexico include consumer electronics, IT products, and automotive 
parts.  There are 60 known remanufacturers in Mexico.  No specific laws regulate 
remanufacturing as an industrial activity; however, in 2008, Mexico implemented the 
Three Rs initiative41 to promote sustainability and to reduce waste in industrial activities.40 

2.5.9 Singapore 

In Singapore, remanufacturing occurs in the HDOR equipment, automotive parts, medical 
devices, electrical apparatus and marine equipment remanufacturing sectors.  The 
government neither distinguishes between new, remanufactured or used goods nor has 
specific labelling requirements for remanufactured goods.  Used goods to be 
remanufactured can be freely imported, and remanufactured products are sold both 
domestically and exported to ASEAN countries and Australia.42Error! Bookmark not defined. 

In 2011, Caterpillar began remanufacturing equipment for trucks and mining work including 
transmissions, drives, and torque converters, to serve the regional mining industry.43  80 % of 
/ŀǘŜǊǇƛƭƭŀǊΩǎ ǊŜƳŀƴǳŦŀŎǘǳǊŜŘ products are exported to Indonesia, the remainder to Australia.  
Tru-Marine (a remanufacturer of turbocharger components used in marine, power plant, 
and locomotive applications)42 and Ark (remanufacturer of marine compressors, pumps and 
other components) have also begun remanufacturing. 

Although Singapore does not specifically collect data on domestic remanufacturing 
production or trade, the government is committed to establishing a remanufacturing base to 
increase value-added manufacturing activities.  In 2011, the government launched the 
Advanced Remanufacturing and Technology Center (ARTC), an R&D centre that works with 
local universities and remanufacturers to develop remanufacturing technologies for the 
aerospace, motor vehicle parts, marine, and HDOR equipment sectors.  The ARTC has 
partnered with a handful of SMEs and larger multinational companies, including Boeing, 
Rolls-Royce and Siemens.42  

                                                             

41 Reduce, Reuse and Recycle 

42 Remanufactured goods: An overview of the US and Global Markets and Trade 2012. Accessible from 

http://www.usitc.gov/publications/332/pub4356.pdf 
43 Caterpillar Inc., Caterpillar Announces Opening of New Singapore Remanufacturing Facility May 24, 2011. 



 

 

 

  

22   

2.5.10 United Kingdom 

A 2004 study by Oakdene Hollins estimated remanufactured goods production in the UK at 
£4.9 billion in 2002.44  It was estimated that 44,300 full-time jobs exist because of 
remanufacturing activities in the UK.  In 2002, aerospace remanufacturing accounted for 
40 % (£2 billion) of the total value of remanufacturing carried out in the UK, followed by the 
machinery and automotive sectors which each accounted for 11 % (£530 million). 

In a 2009 update to the 2004 study, the total value of remanufacturing, refurbishment and 
reuse in the UK was estimated to be £2.4 billion (with carbon savings45 of 10 million tonnes 
of CO2e).46  The apparent decline in the value of remanufacturing since the 2004 report is 
partially attributable to a higher granularity of the 2009 survey but mainly a result of the 
exclusion of the aerospace sector (~£2 billion) in the more recent report. 

Of the remanufacturing-type activity identified in the UK in the 2009 report, proper 
remanufacturing accounted for approximately half of the total £2.4 billion value, with 
refurbishment and reuse contributing around a quarter each.  The sector showing the 
highest intensity of remanufacturing was found to be the ink and toner cartridges sector.  
Outside this sector the highest intensity of remanufacturing was found in sectors which are 
associated with mechanical or powered machinery.  Of the total value identified in these 
sectors, 30% was associated with remanufacturing activities. 

Barriers 

Barriers to growth in remanufacturing in the UK were identified to be: 

¶ Declining UK manufacturing base. 

¶ Availability of low cost products.   

¶ Cost of labour. 

¶ Low awareness of remanufacturing amongst purchasers. 

¶ Increased incidence of lower quality products which has reduced the quality and 
quantity of core available, further increasing costs and complexity of remanufacturing.   

¶ Shift in favour of refurbishment ς economic pressures. 

¶ Longer product lifetimes. 

¶ Complexity of business operations. 

¶ Economic recession.   

2.5.11 United States  

A wide-ranging remanufacturing review was commissioned by the USITC and published in 
201247 with a focus on international trade of US-produced remanufactured goods.  The 
report defined remanufacturing as an industrial process that restores end-of-life goods to 
ƻǊƛƎƛƴŀƭ ǿƻǊƪƛƴƎ όΨlike newΩ) condition.  Remanufacturing is well-developed in the USA, 
occurring across a diverse range of industry sectors, but it is most prevalent in sectors 
making capital-intensive, durable products that have relatively long product life cycles.  This 
ƛǎ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ ΨŦŜŀǎƛōƭŜ ǎǇŀŎŜΩ ƛƴ Figure 3. 
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 Parker, D. (2004) Remanufacturing in the UK, Oakdene Hollins 

45 The effect of greenhouse gas emissions is often measured as the equivalent effect of emissions of carbon dioxide (CO2e) 

46 Chapman A.C. et al. (2009) Remanufacturing in the UK, Oakdene Hollins and Centre for Remanufacturing & Reuse 
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The remanufacturing-intensive sectors that account for most of the remanufacturing activity 
in the USA include (in alphabetical order): aerospace, automotive components, consumer 
products, electrical apparatus, HDOR equipment, IT products, locomotives, machinery, 
medical devices, office furniture, restaurant equipment, and retreaded tyres (Table 4). 

According to the USITC report, the USA is the largest remanufacturer in the world: between 
2009 and 2011 the value of US remanufactured production grew by 15 % to at least 
US$43 billion, supporting 180,000 full-time US jobs.  63 % of total US remanufactured 
production values and 48 % of remanufacturing-associated employment stemmed from the 
aerospace, HDOR and automotive sectors.  In the USA, SMEs were estimated to be 
responsible for a quarter of production (US$11 billion), 17 % of exports and 36 % of 
employment.  The EU is estimated to have received 37 % (US$105 million) of US Foreign 
Direct Investment for remanufacturing activities. 

Table 4: US remanufacturing statistics, 2011  
Sectora Production 

(US$ m) 
Investment 

(US$ m) 
Employed 
όΨллл C¢9ύ 

Exports 
(US$ m) 

Imports 
(US$ m) 

Intensity 
(%)b 

Aerospace  13,046 90 35.2 2,590 1,870 2.6 

Automotive parts 6,212 106 30.7 582 1,482 1.1 

Consumer products  659 5 7.6 21 360 0.1 

HDOR equipment  7,771 163 20.8 2,452 1,489 3.8 

IT products  2,682 18 15.4 260 2,756 0.4 

Machinery  5,795 711 26.8 1,349 268 1.0 

Medical devices  1,463 31 4.1 488 111 0.5 

Retreaded tyres  1,399 24 4.9 19 11 2.9 

All otherc 3,974 68 23.0 225 41 1.3 

Wholesalersd   8 10.9 3,752 1,874  

Total  43,000 1,223 179.5 11,736 10,263 2.0 
Derived from: Remanufactured goods: An overview of the US and Global Markets and Trade 2012. USITC 
Notes:  a Sector ranked by production value 
 b Total value of shipments of remanufactured goods as a % of total sector sales  
 c Includes remanufactured electrical apparatus, locomotives, office furniture, restaurant equipment 
 d Wholesalers do not produce remanufactured goods, but sell or export/ import them 

The USITC report focused on international trade, particularly exports, and found that 
Canada, the EU and Mexico were the leading destinations for US exports of remanufactured 
goods.  The value of exports of remanufactured goods from the USA was estimated to be 
US$11.7 billion in 2011. 

The report found that trade in remanufactured goods is strongly affected by regulatory 

barriers in foreign markets, and by price and availability of core (  
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Table 5).  An absence of an accepted legal definition was found to exacerbate the issue, with 
customs authorities treating remanufactured goods and core as used products which are 
often prohibited.   

The challenge of moving core across borders resulted in attempts to source core in foreign 
markets ς also difficult due to price and availability.  Cheap new products and consumer 
perceptions around price and quality were also seen as key challenges. 
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Table 5: Factors cited by US remanufacturers as important in determining their ability to 
compete domestically and globally 

Sector (ranked by 
production value) 

The US market Foreign markets 

Aerospace Availability of skilled workers 
Availability of core 
Labour costs 

Regulatory barriers in foreign markets 
Licensing or certification requirements 
Transportation costs 

Automotive parts Labour costs 
Transportation costs 
Availability of core 

High price of core 
/ƻǎǘ ƻŦ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǇǊƻŘǳŎǘǎΩ 
environmental standards 
Licensing or certification requirements 

Consumer 
products 

Availability of low-cost new products 
Customer preference for new products 
Declining demand for reman goods 

Lack of knowledge of foreign markets 
Transportation costs 
Lack of distribution/marketing channels 

HDOR equipment Transportation costs 
Environmental regulations 
Availability of core 

Foreign market tariffs 
Transportation costs 
Regulatory barriers in foreign markets 

IT products High price of core 
Customer preference for new products 
Availability of low-cost new products 

Transportation costs 
Lack of knowledge of foreign markets 
Foreign market tariffs 

Machinery Availability of skilled workers 
Healthcare costs 
Unfavourable tax treatment 

High price of core 
Transportation costs 
Regulatory barriers in foreign markets 

Medical devices Unfavourable tax treatment 
Availability of core 
Healthcare costs 

Transportation costs 
Regulatory barriers in foreign markets 
Lack of distribution/marketing channels 

Retreaded tyres Availability of core 
Energy costs 
Unfavourable tax treatment 

(a) 

All otherb Healthcare costs 
Availability of core 
Unfavourable tax treatment 

Transportation costs 
Foreign market tariffs 
Lack of distribution/marketing channels 

Wholesalers Transportation costs 
Energy costs 
Labour costs 

Regulatory barriers in foreign markets 
Transportation costs 
High price of core 

Derived from: Remanufactured goods: An overview of the US and Global Markets and Trade 2012. USITC 
Notes: a Neither foreign markets nor factors reported by respondents 
 b Includes electric apparatus, locomotives, office furniture, restaurant equipment 

2.5.12 Trends in developing nations 

According to a recent UNEP report (2013):48 

άwŜƳŀƴǳŦŀŎǘǳǊƛƴƎ ƻŦŦŜǊǎ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ƴŜǿ ƴŀǘƛƻƴŀƭ ōǳǎƛƴŜǎǎ ǾŜƴǘǳǊŜǎ ǿƛǘƘƛƴ 
developing countries and new export opportunities.  Given the minimal financial 
and material input into production, remanufacturing services provide lower 
prices to consumers, typically in the order of 30 to 40 % less than comparable 
ƴŜǿ ǇǊƻŘǳŎǘǎΦέ 

The report goes on to state that: 

ά!ƴƻǘƘŜǊ ŀŘǾŀƴǘŀƎŜ ƻŦ ǊŜƳŀƴǳŦŀŎǘǳǊŜŘ ƎƻƻŘǎ ƛǎ ǘƘŀǘ ǘƘŜȅ Ŏŀƴ ƳŜŜǘ ǘƘŜ ŎǊƛǘŜǊƛŀ 
for new goods without additional quality and safety requirements that 
sometimes apply to refurbished goods.  Indeed, in the 2011 Asia-Pacific 

                                                             

48 United Nations Environment Programme (2013) Green economy and trade ς trends, challenges and opportunities, viewed at 

http://www.unep.org/greeneconomy/Portals/88/GETReport/pdf/FullReport.pdf 
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Economic Cooperation (APEC) Ministerial Meeting, 11 countries including 
Australia, Japan, Singapore and the United States, agreed in principle to refrain 
from implementing import restrictions on remanufactured goods, and to apply 
ǘƘŜ ǎŀƳŜ ǘǊŀŘŜ ƳŜŀǎǳǊŜǎ ǘƻ ǎǳŎƘ ǇǊƻŘǳŎǘǎ ŀǎ ǘƘŜȅ ǿƻǳƭŘ ǘƻ ƴŜǿ ƎƻƻŘǎΦέ 

The report assesses that trade in remanufactured products is growing in many developing 
countries.  African companies, for example, are seeking to market their remanufactured 
goods inside and outside Africa.  It quotes the examples of EbTech Solutions in Kenya which 
advertises and offers remanufactured toner cartridges at 60 % of the price of new toners, 
and the company ships the goods in Eastern Africa; and ICC Toner, an Egyptian-US joint 
venture, which remanufactures cartridges in Egypt for export to the USA.  ICT 
remanufacturing is reputed to be buoyant in Nigeria.  
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3 Survey responses 

3.1 Survey participants 

The survey questionnaire, a copy of which can be found in Annexe B, was distributed 
electronically to an estimated 20,000+ contacts that were identified as very likely to be 
remanufacturing actors.  206 responses to the questionnaire were received; a response rate 
of 1 %.  Of these responses, 181 had completed all the questions while 25 questionnaires 
were returned not entirely complete. 

The first questions in the survey were designed to identify the type of companies 
represented by the respondents.  197 individuals responded to the question on where their 
headquarters are based.  The most responses were received from those whose company is 
headquartered in Germany (31 %), the UK (19 %) and the Netherlands (12 %).  While 
Germany and the UK are large remanufacturing markets, this response from the Netherlands 
is believed to be disproportionately high because two of the eight project partners are based 
there and they were able to elicit more responses from local networks.  There was also 
significant dissemination of the survey at ReMaTec 2015 in Amsterdam, the ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ 
remanufacturing event, and thus a higher likelihood that more remanufacturing actors from 
the Netherlands heard about and responded to the survey. 

Figure 5: Number of ǊŜǎǇƻƴǎŜǎ ǘƻ ǘƘŜ ǉǳŜǎǘƛƻƴ ά²ƘŜǊŜ ƛǎ ȅƻǳǊ ŎƻƳǇŀƴȅ ƘŜŀŘǉǳŀǊǘŜǊŜŘΚέ 

 

 

192 company representatives provided information on their turnover in the EU (Figure 6), 
including 10 respondents who said ǘƘŜȅ ΨŘƛŘƴΩǘ knowΩ.  Of the respondents that knew, 63 % 
stated ǘƘŜƛǊ ŎƻƳǇŀƴȅΩǎ 9¦ ǘǳǊƴƻǾŜǊ iǎ ōŜƭƻǿ ϵмл ƳƛƭƭƛƻƴΣ нл % that it iǎ ōŜǘǿŜŜƴ ϵмл million 
ŀƴŘ ϵр00 million, and 17 % that it iǎ ƎǊŜŀǘŜǊ ǘƘŀƴ ϵрлл Ƴƛƭƭƛƻƴ. Based on this, 71 % of the 
respondents represent small and medium-sized enterprises (SMEs) as per the EU 
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definition49; 32 % are in the aƛŎǊƻ όҖϵнƳύ category, 30 % in the {Ƴŀƭƭ όҖϵмлƳύ category and 
8 % in the aŜŘƛǳƳ όҖϵрлƳύ category (sum does not match due to rounding).  This suggests 
that the structure of the remanufacturing industry is characterised by a skew toward a 
significant number of smaller non-OEMs, with a relatively small proportion of larger firms 
όϵмлƳ ǘƻ ϵрллƳύ.  It is likely that the 17 % of firms ǿƛǘƘ ŀ ǘǳǊƴƻǾŜǊ ƎǊŜŀǘŜǊ ǘƘŀƴ ϵрлл Ƴƛƭƭƛƻƴ 
represent OEMs that also remanufacture i.e. remanufacturing will only be associated with a 
small ƳƛƴƻǊƛǘȅ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ǊŜǾŜƴǳŜǎΦ 

Figure 6: The EU turnover of companies (number of responses) 

 

 

We received 188 responses to the question regarding what proportion of the overall global 
business turnover is located within the EU (Figure 7).  Excluding the 23 respondents who 
stated that they did not know, 13 % of the participants reported EU turnover was less than 
ƻƴŜ ǘŜƴǘƘ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΩǎ Ǝƭƻōŀƭ ǘǳǊƴƻǾŜǊΣ ǿƘƛƭŜ пу % reported that over 80 % of the 
ŎƻƳǇŀƴȅΩǎ ōǳǎƛƴŜǎǎ ǘƻƻƪ ǇƭŀŎŜ ƛƴ ǘƘŜ 9¦Φ 

Figure 7: The share of company turnover originating in the EU (number of responses) 

 

 

190 respondents answered the question of how many EU-based employees the company 
employed (Figure 8), including four ǿƘƻ ǎŀƛŘ ǘƘŜȅ ΨŘƛŘƴΩǘ ƪƴƻǿΩ.  Mirroring the answer to the 

                                                             

49 EU SME definition: http://ec.europa.eu/growth/smes/business-friendly-environment/sme-definition/index_en.htm 
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question regarding company turnover, a majority of firms (67 % of those who knew the 
answer to this question) are in the SME category50; Large Enterprises which employ over 
5,000 people made up 16 % of responses. 

Figure 8: The number of EU employees per company (number of responses) 

 

 

3.2 Survey results 

Having established the type of companies represented by the respondents to the survey, the 
extent of their involvement in remanufacturing was probed.  Firstly, we established whether 
the companies were involved in remanufacturing at all.  Of the 190 respondents who 
answered this question, 162 (85 %) said that their company does undertake remanufacturing 
activity; the others generally represented research, promotional or consulting organisations 
with remanufacturing interests (Figure 9). 

Figure 9: Share of respondents whose company is involved in remanufacturing activity 

 

 

186 people responded to the question on what kind of remanufacturer they consider 
themselves to be, although 13 (7 %) of these did not know how to classify themselves and 
14 % thought they were better described by a different definition than those presented as 
options.  A summary of the other respondents is included in Table 6. 

                                                             

50
 We take the employment aspect of the EC definition of a SME, i.e. fewer than 250 employees 
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Table 6: Summary of responses to question regarding remanufacturer type 
Type of remanufacturer No. of 

respondents 
Share (excluding those who 
ŀƴǎǿŜǊŜŘ ΨŘƻƴΩǘ ƪƴƻǿΩύ 

Contract remanufacturer 7 4 % 
OEM/OER 63 36 % 
Third-party / Independent remanufacturer (IR) 79 46 % 
Other* 24 14 % 

46 % told us that their business is a third-party or independent remanufacturer.  Typically 
these businesses are the SMEs identified in Figure 6.  36 % of those who picked a category 
stated that their firm is an original equipment manufacturer or remanufacturer (OEM or 
OER).  It is of note that only a very small proportion (4 %) identified themselves as a contract 
remanufacturer which validates the idea that the remanufacturing industry can be broadly 
classified into two categories i.e. OEMs and non-OEMs. Historically, remanufacturing has 
been described as having the three categories presented above as in the survey question; 
however this may be a legacy of a narrower past focus on the automotive remanufacturing 
industry where this nuance is valid. With a more holistic view of the wider remanufacturing 
industry, it seems that this distinction is less relevant. 

 

Reviewing the size of firm against the perspective of firm type (Figure 10) supports the 
premise that, as the firms get bigger, the proportion of third-party / independent 
remanufacturer decreases.  

Figure 10: The distribution of types of firm across the different sizes of enterprise (percent) 

 

We then focused on what remanufacturing-type activities were being carried out by the 
companies.  With multiple responses allowed per respondent, the total number of 
remanufacturing-type activities reported was 642 via 188 respondents (Figure 11); as an 
example a company could perform remanufacturing, preparation for reuse, refurbishment 
and repair activities and would therefore have reported four options.  Note that differences 
in how common each term is in the sectors surveyed and that the exact-meaning of these 
terms is also sector- or actor-specific.  This makes further detailed analysis of the responses 



 

  31 

 

 

 

 

to this question statistically unreliable.  However, remanufacturing was cited by two thirds of 
respondents (125 of 188) to this question and represented 20 % of all activity reported, 
confirming that the term is used (if not necessarily always correctly).  Including overhaul and 
reconditioning (words often used synonymously with remanufacturing), this accounted for 
responses from 84% of respondents (157 of 188). 

Figure 11: The type of remanufacturing activities respondents identified their companies to 
be undertaking (number of responses; multiple responses were allowed) 

 

 

The respondents were asked to specify in which countries these remanufacturing activities 
were taking place.  Multiple answers were allowed and 506 responses were received (Figure 
12).  73 respondents said their firm is active in Germany (14 % of the total carrying out 
remanufacturing); a similar number are active in France and the Netherlands with a little 
over 6% of responses each.  North America, the Czech Republic and the UK represented the 
next most active with around 4% of responses each. The top ten was rounded out by Austria, 
Belgium, Sweden, Spain and Italy. 

Not too surprisingly, Germany has a dominant position in remanufacturing for European 
remanufacturers with France and UK also expectedly being significant markets. In terms of 
slightly unexpected results, is the Netherlands and Czech Republic being relatively high up on 
the list while Italy is a little lower than could be expected based on its manufacturing base. 
We have previously described the over representation in the sample of the Netherlands, 
nonetheless it shows that there is a significant market there. The Czech Republic is also likely 
to represent significant remanufacturing activity based partly on its lower wage costs versus 
²ŜǎǘŜǊƴ 9ǳǊƻǇŜ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ŜƴŀōƭƛƴƎ ǊŜƳŀƴǳŦŀŎǘǳǊƛƴƎ ǘƻ ƻŎŎǳǊΦ LǘŀƭȅΩǎ ƭƻǿŜǊ 
remanufacturing activity may partly be due to a reduced amount of aerospace and 
automotive remanufacturing compared to its peers (DE, FR, UK), strict rules on the 
movement of core and manufacturing activity focused in less intensive remanufacturing 
sectors like machinery. 
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Figure 12: Geographical distribution of remanufacturing activity (number of responses; 
multiple responses were allowed) 

 

 

To assess the value that the companies which responded gained from remanufacturing 
activities, we asked them to estimate what percentage of their turnover relates to 
remanufacturing.  To this question we received 167 answers, though this includes 13 
respondents who said they ΨŘƛŘƴΩǘ ƪƴƻǿΩ (Figure 13).  Of those that knew, 28 % reported that 
under 10 % of their business related to remanufacturing, whereas 20 % stated that their 
remanufacturing turnover accounted for over 90 % of the total, or 40% with over 70% of 
their business. 

Figure 13: Percentage of turnover related to remanufacturing (number of responses) 

 

 

A more nuanced view of Figure 13 is presented in Figure 14, which shows the proportion of 
business by firm type.  This shows that non-OEMs tend to have a higher proportion of their 
business in remanufacturing activities.  Some three quarters of respondents with <5% of 
their business related to remanufacturing were OEMs. Another way to view this is that 40 % 
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of OEMs in this sample have less than 5 % of their business in remanufacturing ς this is not 
altogether surprising as the OEMΩs primary business is to manufacture a product rather than 
remanufacture it.  This effect is in fact even more pronounced on detailed review of the few 
OEM companies that responded that over 90 % of their business is in remanufacturing ς 
these include very large OEMs that have responded to the survey as the local 
remanufacturing subsidiary rather than the overall parent company meaning that the 
response does not represent the wider manufacturing company e.g. a large vehicle 
manufacturer.  Therefore this approach by respondents has somewhat masked the fact that 
most OEMs have only small proportions of their businesses in remanufacturing. 

Figure 14: Remanufacturing percentage of business by firm type (number of responses) 

 

One point to highlight here is that there seems to be two clear peaks: over 40 % (of those 
that knew) responded that remanufacturing activities made up more than 70 % of their 
business and 40 % stated manufacturing made up less than 20 % of their business.  This 
seems to support the characterisation that the remanufacturing industry is comprised of 
third party / independent firms that consider remanufacturing as their core business, while 
OEMs are keen to consolidate and grow their remanufacturing businesses as part of their 
portfolio.  This may be more nuanced in the automotive sector where there are major first 
tier suppliers / aftermarket components suppliers that may see themselves as distinct 
contractors rather than OEMs (or see themselves in multiple roles). 

 

When asked where the major geographical markets for their remanufactured products were, 
the respondents informed us that they market their remanufactured products in a total of 
377 markets (Figure 15).  Multiple responses were allowed to this question.  28 % of the 
businesses represented in this sample produce remanufactured products for the domestic 
market whilst slightly more (31 %) market these products across other countries in the EU.  
Markets for extra-EU regions were as expected, with North America and Asia leading, Asia 
and Middle East and South America being smaller markets. 
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Figure 15: Major geographical markets for remanufactured products (number of responses; 
multiple responses were allowed) 

 

 

We also asked respondents to identify approximately their annual turnover as a result of 
remanufacturing activities.  To this question we had 97 responses (Figure 16).  This is a low 
response rate considering that 162 respondents were involved in remanufacturing.  This may 
suggest that remanufacturing is not run as a stand-alone business but takes place within an 
existing business line, thus does not have a clear / reported turnover associated with it. 

53 % of those who knew the amount reported that their company turnover is under 
ϵн million; 87 % of those who knew reported turnover to be ƭŜǎǎ ǘƘŀƴ ϵрл ƳƛƭƭƛƻƴΦ  Using the 
EC definition, these companiesΩ can be categorised as SME remanufacturers (as viewed as a 
stand-alone business).  At the other end of the spectrum, turnover of greater than 
ϵмлл million from remanufacturing was reported by 10 % of respondents (excluding those 
who said they ΨŘƛŘƴΩǘ ƪƴƻǿΩύ. 

Figure 16: Annual turnover from remanufacturing-related activities (number of responses) 

 

 

98 people responded about the number of employees that are involved in remanufacturing 
type activities in the company they represent.  Unsurprisingly similar to the turnover profile, 
93 % of respondents who knew this figure stated that there were fewer than 250 employees 
(the cut-off for SMEs) working in the remanufacturing part of their business.  6 % of 
respondents did not know the answer to this question. 
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This seems to confirm that European remanufacturing, at least from the point of view of 
number of firms, is largely based in SMEs.  With SMEs representing 85 % of new jobs and 
providing two-thirds of the total private sector employment in the EU over the last five 
years51, it may point to remanufacturing being a useful policy tool for employment growth 
within the high skill arena.  

Figure 17: The employment supported by remanufacturing activities (number of responses) 

 

 

To the question of what changes are expected in the market for ǊŜǎǇƻƴŘŜƴǘǎΩ 
remanufactured products over the next 5-10 years, we received 110 responses (Figure 18).  
A strong majority of 71 % of the respondents (excluding those who did not know) expect 
steady or strong growth in the next 5-10 years.  13 % of respondents thought that their 
market would decline in the near future and 15 % foresaw no change. Those within the 
industry are therefore generally positive of the growth prospects of remanufacturing. 

Figure 18: How the market for remanufactured products will change in the short-to-medium 
term (number of responses) 

 

A sectoral analysis of the above responses, including information from other sources, points 
to the following sector growth profiles. 

                                                             

51
 http://ec.europa.eu/growth/smes/ accessed October 2015. 
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Table 7: Growth profile of remanufacturing intensive sectors 

Growth profile Sectors 

Low  HDOR, Ink+toner cartridges, Machinery, Marine, Tyre retreading 

Steady Aerospace, Automotive, Rail 

High EEE (ex. ink+toner cartridges), Furniture, Medical equipment 

 

Respondents were asked to classify their business model by choosing from a list including: 
direct order, service contract, deposit/credit, leasing or other.  Of the 179 respondents to 
this question, 57 % assessed that ǘƘŜƛǊ ŎƻƳǇŀƴȅΩǎ ǊŜƳŀƴǳŦŀŎǘǳǊƛƴƎ ōǳǎƛƴŜǎǎ ǊŜƭƛŜd on direct 
orders, while 14 % classified their business model as service contract and 10 % as deposit/ 
credit (Figure 19).  ΨDirect orderΩ increases to over two thirds of responses if we omit the 
ΨOtherΩ group, which contained several comments that would not traditionally be considered 
as a business model e.g. non-profit.   

Figure 19: Business models of the companies of the respondents (number of responses) 

 

A deeper look at the survey information suggested that no particular sectors were associated 
with specific models apart from perhaps aerospace that had a tendency toward service 
contracts.  Considering the long history of remanufacturing-type activities in aerospace, it 
might be argued that this sector is potentially more sophisticated in its understanding of 
remanufacturing than other sectors.  It may therefore be that the service contract business 
model is the most appropriate for remanufacturing as it ensures performance for the 
customer by moving this risk to the manufacturer, with customer concern around product 
quality effectively become irrelevant allowing the remanufacturer to deliver the most cost-
effective approach and still deliver the appropriate performance. 

This fits well with circular economy thinking around servitisation of products - selling 
performance rather than product - for example Philips and Turntoo providing light (a service) 
rather than lightbulbs (a product) at Schiphol airport.  This servitisation forces Philips to 
develop lighting fixtures with serviceability and remanufacture i.e. replacement of individual 
components specifically in mind. Philips has therefore designed and innovated to a solution 
that makes it economical for this model to work. 

Beyond the three models highlighted above (direct order, service contract, deposit/credit) 
leasing was reported by only 4% of responses.  Notably, most of these were focused around 
the EEE sector, or more specifically electronics: ICT+mobile and Ink+toner cartridges. 
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179 responded about the pricing of how their remanufactured product compares to the 
price of comparable new products.  Two said that their products command a higher-than-
new price, but 91 % of respondents (ŜȄŎƭǳŘƛƴƎ Ψ5ƻƴΩǘ ƪƴƻǿΩύ said their remanufactured 
products sell for a price lower than that of a new product, with over 60% saying that the 
price realised was no more than 60% of a new product. This clearly poses a barrier and an 
opportunity to further remanufacturing growth; if consumers recognised that the products 
are indeed as good as new and were willing to pay a similar price to a new product, the 
industry turnover could be roughly 50% bigger without any more remanufacturing activity.  

Figure 20: The answers given to the question of what the price of their remanufactured 
product is compared to a comparable new product (number of responses) 

 

 

173 answered the question about what kind of warranty is offered on their remanufactured 
products, as summarised in Figure 21.  This highlights an issue around a lack of 
understanding of the term remanufacturing, with some 7 % of those that knew responding 
that they provided no warranty, a key tenet of remanufactured products. 

Figure 21: Types of warranties offered on remanufactured products (number of responses) 

 

 

To end the survey, the respondents were asked how important various drivers (motives) and 
barriers are to remanufacturing.  The motives and barriers were rated on a scale of 1 
(unimportant) to 4 (very important) by the respondents. Figure 22 charts the drivers that 
respondents considered quite or very important. 

Interestingly, three of the top four most important reasons were ΨCompany profitabilityΩ, 
ΨStrategic advantageΩ, and ΨIncrease market shareΩ.  This highlights a positive market view of 






























































































































































































