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Agenda

§ Introduction to Value-Retention Processes (VRPs) 

§ Overview of the UNEP International Resource Panel (IRP) Report (in press, October 2018)

Assessing resource efficiency and innovation in circular economy through remanufacturing, 
refurbishment, repair and direct reuse

§ Value (Benefits) of VRPs within Circular Economy

§ Key Insights of the IRP Report for Industry and Policy-Makers



Value-retention processes:
• Overarching term used to describe production 

processes that retain value within the circular 
system:
• Arranging direct reuse; 
• Repair;
• Refurbishment;
• Comprehensive refurbishment; and
• Remanufacturing.

Adds
Value & 
Utility

Extends 
Utility

Value retained: 
• Useful/service life of a product is extended; 

offsets need for ‘new’ products (OEM New) 
and/or inputs to production:
• enhanced material efficiency;
• reduced resource requirements in production;
• reduced environmental impacts;
• potential economic opportunities.

• VRPs offer an option to reduce overall systemic 
resource requirements and waste generation.

Strategic: VRPs can be used to achieve different objectives

EOL: “End-of-Life”; EOU: “End-of-Use”

Value-Retention Processes (VRPs)

IRP, 2018



EOL: “End-of-Life”; EOU: “End-of-Use”

The need for a ‘new’ term:
§ Challenge of definitions and

understanding;

§ Circular economy (CE) is much bigger 
than recycling;

§ Lots of interest but limited awareness 
of CE opportunities;

§ Need to emphasize the value-creation 
and value-add enabled by processes 
like remanufacturing;

§ Opportunity to shift perspectives and 
business case development: 
• help the market move away from 

perception as ‘used’;
• focus on ‘value’ rather than ‘risk’.

Value-Retention Processes (VRPs)

IRP, 2018



VRPs are essential tools 
of circular economy
§ Alongside recycling, present opportunities to close-

the-loop within production systems;

§ Offer varying degrees of value-retention and value-
creation, e.g.:

§ Remanufacturing enables full new service life, but at 
relatively greater environmental impact;

§ Repair incurs only relatively small environmental 
impact, but generates only partial new service life.

§ Can be employed alone or in combination;

§ Still require, to varying degrees, the input of new 
materials and the production of OEM New products 
and components

Ellen MacArthur Foundation, 2013
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Great. So what?

§ To decouple economic growth from resource 
consumption and environmental degradation, we need 
alternative approaches to the consumption-
production system. (UNEP 2011, 2014, 2016b, 2017) 

§ Circular Economy has been proposed as a promising 
option for transitioning economies towards longer-
term sustainable economic systems. (Ellen MacArthur Foundation 

2013, World Economic Forum 2014)

§ Because of their impact-reduction potential, VRPs can
offer benefits to resource efficiency, circular economy, 
and environmental protection. (U.S. International Trade Commission 

2012,  European Remanufacturing Network 2015)

But…
§ Intensity and adoption of VRPs globally have 

been limited. (World Trade Organization 2009, U.S. International 
Trade Commission 2012) 

§ Significant technological, market, 
infrastructure, and regulatory barriers remain 
in-place. (World Trade Organization 2009, U.S. International Trade 
Commission 2012) 

§ Need for clear direction on strategic priorities 
for VRP adoption and transition to CE:

§ Industry decision-makers;
§ Government policy-makers.

What we know:



UNEP International Resource Panel Report
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• Launched in 2014
• Expected publication: October 2018
• Objectives: 

• Quantify the potential 
contributions of direct reuse, 
repair, refurbishment, and 
remanufacturing to CE;

• Understand why adoption levels of 
these processes is often low;

• Identify opportunities to 
meaningfully alleviate barriers and 
increase adoption.



IRP study scope necessarily broad & diverse

Top-down:          
Macro-circular dynamic 

system modeling of 3 
sectors across 4 

economies

Bottom-up:        
Material, product-, and 

process-level analysis of 3 
representative products 

from 3 sectors

Vehicle Parts Heavy-Duty (HDOR) 
Equipment Parts Industrial Digital Printers

USA

Brazil

China

Germany



Comprehensive & expanded CE systems-view
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Scenario 1:
Status Quo 

for VRP Products Scenario

• With current conditions and 
barriers, what benefits are 
created via VRPs?

Scenario 2:
Standard Open Market 

for VRP Products Scenario

• If other economies were to 
engage in VRPs, assuming the 
conditions of the current USA-
market, what benefits might be 
possible via VRPs?

Scenario 3:
Theoretical High

for VRP Products Scenario

• Waving a ‘magic wand’ to 
alleviate primary regulatory, 
market, technological, and 
infrastructure barriers, what 
benefits might be possible via 
VRPs?

Hypothesis: As barriers to VRPs are alleviated, we see increasing benefits

Different national priorities require different 
barrier alleviation scenarios



What did we find?
§ Results of UNEP IRP Report



• Relative environmental impacts vs. OEM New via VRPs:
• ê New material requirement (and associated cost);
• ê Embodied material energy requirement;
• ê Embodied and process emissions generation;
• ê Process energy requirement (and associated cost);
• ê Process emissions generation.

• Environmental impact benefits across all VRPs (excl. use-phase)
• Full service life VRPs more intensive (inputs) than partial service life VRPs

VRPs offer meaningful environmental benefits



• Relative economic advantages vs. OEM New via VRPs:
• ê Production waste generation;

• Lower waste-management costs (e.g. hauling);

• Lower material loss (inefficiency) in the production system;

• Evolved perspective: wastes as valuable inventory/assets.

• ê Cost to producer & customer/consumer;
• Potentially improved access to products (e.g. at lower price points);

• Potentially improved production profit margins.

• é Requirement for skilled labor (employment opportunity) (Full service life VRPs);
• Potential to support employment and/or training programming;

• Increased labor-share of production costs more than offset by reduced materials and production costs;

• *Only observed for full service life VRPs

• Economic impact benefits differentiated:
• Production waste generation reduction across all VRPs;

• Total cost reduction (producer and consumer) across all VRPs;

• Employment opportunity increase primarily from full service life VRPs.

VRPs offer meaningful economic opportunities



USA; Vehicle Parts

*Impacts avoided vs. OEM New

Countries can avoid impacts via VRPs (USA)



China; Vehicle Parts

*Impacts avoided vs. OEM New

Countries can avoid impacts via VRPs (CHN)



What does this tell us?
§ Shifting focus from recycling to VRPs can enable the system to retain substantially more value;

§ VRPs are not equal:
§ More intensive VRPs (e.g. reman) create more value, incur relatively greater impacts;
§ Less intensive VRPs (e.g. repair) incur relatively lesser impacts, and create relatively less value.

§ VRPs create meaningful positive outcomes for CE via product-level efficiency gains;
§ Reman and comp. refurbishment contribute to GHG emissions reduction by 79% - 99%;
§ Reman and comp. refurbishment contribute to material savings of 80% - 99%.

§ Barriers to VRPs inhibit a strong business case, and therefore constrain the realization of benefits;

§ Actions to alleviate barriers lead to greater environmental benefits:
§ VRPs can be employed strategically to accomplish firm- and national-level goals, e.g. climate change.

§ All economies have the potential to optimize the role of VRPs, but industrialized and non-
industrialized economies should use different approaches and strategies.



What does this mean for reman?
§ Insights from UNEP IRP Report



Recommended 
Policy Priorities

ELIMINATE
regulatory barriers that interfere 
with movement of cores and 
finished products.

ADOPT, ACCEPT & ALIGN
VRP definitions across different countries and 
internal agencies.

EXPAND
“3R’s” to include VRPs as 
gateway activities to recycling.

ESTABLISH & ENFORCE
clear standards, guidelines, and 

compliance for each class of VRP.

INVEST 
in accelerated VRP adoption via 

funding to VRP producers for R&D 
and skilled labor.

ENGAGE & EDUCATE
customer markets about VRPs.

IMPLEMENT
accessible and efficient end-of-use product 

collection systems to support reverse-logistics.

LEAD-BY-EXAMPLE
by adopting VRP-friendly public 

procurement practices and 
policies.



Recommended
Industry 
Priorities

EVALUATE
existing product lines to identify 
new opportunities for VRPs within 
the product-system.

DEVELOP, RATIFY & ENFORCE 
VRP standards and practices.

ADOPT
an expanded systems-
perspective that includes 
design-for-reman.

COORDINATE
with internal stakeholders to facilitate intra-

firm resource and knowledge-sharing.

PARTNER
with other industry members to 
provide active customer market 

education and awareness.

COLLABORATE
with industry members and policy-makers to 
identify and communicate about key barriers.

PROVIDE
transparent and credible information to customers 

about VRPs and VRP product quality.

MODIFY
design priorities to include 

essential VRP principles (e.g. 
design for disassembly).



A call for bold, decisive 
action to enable VRPs
• Expanded systems-perspective highlights that the 

transition to CE requires ‘all-hands-on-deck’;

• Alignment between key stakeholders throughout the 
CE system, via UNEP IRP Report, is an essential 
starting point.
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Thank You


