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Glossary

ANSI  American National Standards Institute

B2B Businesgo-Business (marketing model)

B2C Businesgo-Consumer

ca2C Consumetto-Consumer (also known as PderPeer)

CAGR Compound annual growth rate

CE Circular Economy

CERIEC Centre d'études et de recherches intersectorielles en économie circulaire

CT Computedtomography

CUSMA CanadaJnited StatesMexico agreement

ECCC Environment and Climate Change Canada

EoL End of life

EoU Endof use

EPR Extended Producer Responsibility

EU European Union

EV Electric vehicle

FTA FreeTrade Agreement

FTE Fulktime equivalent employee

GDP Gross domestic product

GHG  Greenhouse gas

GWP  Global Warming Potentigfuantifiedas tonnesCQ equivalent)

HDOR Heavyduty and offroad

HS codeddarmonized System codes

ICT Information and communications technologies

IEDDEC Institute for Environment, Sustainable Development and Circular Economy

IRP International Resources Panel

LA Life cycleanalysis

M&A Mergers and acquisitions

MERA Associatiorfor Sustainable Manufacturingpreviously the Motor and
Equipment Remanufacturers Association)

MRI Magnetic resonance imaging

MRO  Maintenance, repair and overhaul

NAICS North American Indstry Classification System

OEM  Original equipment manufacturer

R&D Research and development

RIC Remanufacturing Industries Council

SME Small and mediursized enterprise

STEM Science, technology, engineering and mathematics (jobs, training)

UN The United Nationgassembly)

UNEP UnitedNations Environment Program

UK The United Kingdom of Great Britain and Ireland

USA) The United Stategf America)

VMT Vehicle miles travelled

VRPs Valueretention processes

WEEE Waste Electrical and Electronic Equipment

WRAPUKWaste & Resources Actidtrogramme UK

WTO  World Trade Orgamation

$CAD Canadian dollars
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Conventionalnternational System aifinits (S) and prefixes used throughout

kt, Mt

9. kg

Thousands, millions of metric tonnegass(1 tonne = 2205 Ib)

Grams, kilograms massKg =2.2® Ib)

Definitionsc related to endof-life treatment

Core

Prevention

Recovery

Recycling

Reuse

Waste

A product assembled from durable components suitable for recovery and
remanufacture. Paraphrased frofRatterson, ljomah, & Windmill, 2017)

Measuredaken before a substance, material or product has become waste, that
reduce the quantity of waste, including through theuse of products or the
extension of the life span of product§The European Parliament and the Council of
the European Union, 2008)

Any operationwherethe principal result of which is waste serving a useful purpose
by replacing other materials which would otherwise have been used td &ulfil
particular function, or waste being prepared to flifinat function, in the plant or in
the wider economy.(The European Parliament and the Council of the European
Union, 2008)

Any recovery operation by which waste materials are reprocessed into products,
materials or substances whether for the original or other purposes. It includes the
reprocessing of organic material but does not include energy recovery and the
reprocessing into materials that are to be used as fuels or for backfilling operations.
(The European Parliament and the Council of the European Union, 2008)

Any operation by which products or components that are not waste are used again
for the same purpose for which they were conceiv¢tihe Europan Parliament
and the Council of the European Union, 2008)

Any substance or object which the holder discards or intends or is required to
discard. (The European Parliament and the Council of the European Union, 2008)
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Definitionsc related to \alue-RetentionProcess
(VRPenefit metrics

Global Warming Potential (GWR)the capacity of an emission to affect climate, quantitatively
expressed ametrictons gonneg of carbon dioxide equivalent (G emitted.
W9 |j dzA Ahcto8nfs@Sthe fact that the GWP of different emissions varies from
that of CQ but has been scaled to be expressed as if it Wete

Material Savingg If goods are disposed at end of life a certain fraction of their material will go to
waste. Employing a VRP will result in some or all of that material not going to
waste, a fraction we describe as Material Savings. This is material which does not
need to be replaced by virgin material with all its associated impacts.

Waste Prevented; All processes are wasteful to some extent. The process of manufacturing a new
item generates waste but, on the whole, remanufacturing (or other VRP) generates
lower amounts of waste, largely because of the lower new material content. The
difference betwen the wastefulness of the new versus VRP process we describe as

Waste Prevented.

PlasticReused ¢ ECCC has a patrticular interest in the recovery of plastics. A component of many
goods is plastics and so may be amenable tose 'Materials Savingéncludes
plastics reuse, but'Plastics Reised makes this contribution explicit.

</ | Transferable Futureresearch Context information
ﬂ: learning point topic fragment
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Study on Remanufacturing and other VRPs in Canada

Introduction

This document is a report on the work carried out under Environment and Climate Change

/ |y | @CQWid solicitation 500 004 3872, Sodimonomic and Environmental Study of the
Canadian Remanufacturing Sector and Other \Rleiention Processes (VRPSs) in the Context of a
Circular Economy (CE).

Remanufacturing and other VRIFave been identified as a way reduce wastendother adverse
environmental impactshrough prolonging the useful life of a product or its componenits.
addition, these activities can have enormous economic and social benbtgare generally
labour-intensive and require skiltl labour to perform.This sudy has been carried oubn behalf
of ECCC, tquantify the potential benefitsof VRPs in Canagihe costs associated witbarrying
them out, and toidentify barriers to the growth of these activities in Canada

Thefindingsof this study wilhelpinform the development of anational strategyto encourage the
remanufacturingof productsandother VRPs in Canad&his strategy might involve mix of
measures, such asgulatoryor market interventionsto reduce the barriersdentified and
stimulate activity inndustries that have a high potential for remanufacturing and VRP graviik
initiative is part of ECCQ&ngoing work tasupport a circular economy approach for the
management of products and wastend toimplementthe comprehensive federalgenda on zero
plastic waste

Introduction to VRPs

Internationally VRPs are seen as playngmportant role in the transition to a circular economy.
VRPs are defined in the 2018 International Resource Ririeyeport (Nasr, et al., 2018s

a ttivities, typcally productiortype activitiesthat enable the completion pand/or potentially
SEGSYR I LINRBRdzOG Q& aSNIWAOS f ATh&e mobeds/ilud
arrangingdirect reuse, repair, refurbishment, comprehensive refurbishment and
remanufacturingg @

While there is still debate over universally acceptable definitionisi A &  NBI 2 Lwt Qa (SN
sufficiently clear and inclusive of principles to enable meaningful distinctions between practices.

These processes are already integrated in some economies though at relatively low levels. For

example, in the European UmdEU), the remanufacturing industry currently generates an

SaAGAYIFGSR €eon 0AftA2Yy oO0bP/ !5 ncody o0AftA2Y0 |yydzff
following sectors: aerospace, automotive, electrical and electronic equipment, furniiessy

duty & off-roadvehicle(HDORequipment, machinery, marinenedical deviceand rail. Overall,

this represents around 2% of total manufacturing sales revenue. In 2016, the European

| 2YYAaaA2y | yy2dzyOSR enHn O0Af f A2yulabdedndmy ot1 O0Af f A2y
projects and businesse$See(Parker & al., 201%)

The United StatedJ9 has one of the largest remanufacturing industries in the wofldcording to
the United SatesInternational Trade Commissig¢blnited States International Trade Commission,
2012a)

oBetween 2009 and 2011, the valueUsfremanufactured production grew by 15% to at
least $USD 43 billigi$CAD 48.6 billionyupporting 180 000 futime US jobs. The
remanufacturingintensive sectors that account for the majority of remanufacturing
activity in theUSinclude aerospace, consumer products, electrical equipment, HDOR
equipment, information technology products, locomotives, machinery, medical devices,
motor vehicle parts, office furniture, restaurant equipment and retreaded titéS.
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exports of remanufactured goods totaled $USD 11.7 billion ith ZRCAD 13.2 billion);
almost 40% of these goods went to free trade agreement parthers.

Valueretention processscategorization

VRPs can be assigned to one of two broad categories: full séfiaad partialservicelife. As

shown inFigurel, full service life VRPs are executed at the end of a full product service life, are
comprehensive and take place within factory operations, extending the life of the product by a
period at leat equal to that of the original service life. In contrast, pagebice life VRPs are
executed usually due to a failure before end of expected life, are limited in scope and take place
outside of factory operations and only partially extend the serlife of the produc(Nasr, et al.,
2018)

VRPrelated products offer a variety of environmental benefits over newly produced products
including reduced new material input requirements, reduced embodied energy, reduced
producton emissions and lower production waste. In addition, VRPs are also associated with
economic benefits such as job creation, reduced production costs, increased export opportunities
and access to new market segments.

Figurel: Summary of VRP Eraf-Life(EoL)and Eneof-Use(EoUXifferentiation

OEM NEW
(MANUFACTURING)

REMANUFACTURING

COMPREHENSIVE
REFURBISHMENT ~

ARRANGING DIRECT
REUSE

REPAIR

REFURBISHMENT

Notes:  Source(Nasr, et al., 2018)igure 110EM = Original Equipment Manufacturer

To what extent these benefits are re&ld depends upon the VRP approawfith full service life

VRPs being associated with greater production costs, energy requirements and emissions when
compared to partial service life VRRs summarized ifiabke 1. Partialservice life VRPs are
associated with lower product valuetention and employment opportunities (sdel.3.
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Tabk 1: Relative economic and environmental benefits ofsitice life VRPs and partial service

life VRPs
FullService Life VRPs Partial Service Life VRPs
(Remanufacturing & Comprehensive (Arranging DirecReuse, Repair &
Refurbishment) Refurbishment)
T 9 Higher energy requirement relative to 9 Lower energy requirement relative to ful
T partial service life VRPs service life VRPs
E 9 Higher emissions generation relative to ~ §|  Lower emissions generation relative to
.g partial service life VRPs full servicelife VRPs
=
L

9 Higher employment opportunity relative tc {  Lower employment opportunity relative

é partial service life VRPs to full service life VRPs
e 9 Higher product valueetention relative to = {  Lower product valugetention relative to
8 partial service life VRPs full service life VRPs
w . . . .
9 Higher cost to produce relative to partial | |  Lower cost to product relative to full
service life VRPs service life VRPs

Source: (Nasr, et al., 2018)
1.1.2  Fullservice life VRPs

Remanufacturing

There ae varied definitions of what constitutes remanufacturing, although for the purposes of this
project, the definition synthesied bythe IRAnN their 2018 repor{Nasr, et al., 2018yill be used.
This definition is as follows

! adkyRFENRAT SR AYRdzZAGNAIFE LINROSaa GKI G
cores are restored to original-®ew condition and performance or betteFhe remanufacturing
process is in line with specific technical specificatioskjding engineering, quality and testing
standards, and typically yields fully warranted produd¢isms that provide remanufacturing
services to restore used goods to original working condition are considered producers
NEYlIydzFlI OGdzZNBER 3I22R&E P

Remanufacturingisa ful SNIWA OS f AFS +wt GKIFG @ASfR& LINRPRdAzOG&
new. To qualify as remanufacturing, products must be at a minimum, disassembled, cleaned,

tested and documentedIin most cases, remanufactured produstits will comprise components

and modules sourced from multiple product unitstespective of sourcinghese products must

Ffa2 0SS a2fR gA0GK (GKS 3IdzZ NryidSS GKFEdG GKS& FFNB Ay
new condition(Nast, et al., 2018)

Other definitions of remanufacturing exist, drawing upon a small pool of characteristics,
emphasting some over others. In pursuit of a standaedi and universal definition, these variants
show a tension betweedefining based on process steps employed (rilp, disassembly,

testing, validation etc.) or upon the properties of the product produced (as exemplified by the life
expectation and warranty). In general, ISO and other standardsre such definitiongs/ould be
used)are designed to regulate processes and methods in the belief that this determines outcome.
However, because independent andginal equipment manufactureQEM remanufacturers do

not operate from the same knowledge base, this may prowblematic. Therefore, a standard

GKAOK 3Adzr Ny yGSS& | LI NUGAOdzZ | NJ 2dzi O2YSE &dzOK | a I
of competition on an open basis and may indeed be more meaningful to a purchaser. This debate
is ongoing

Although remanudicturing is associated with investment of higher energy, labour and finance with
increased emissions compared to partial VRP scenarios, three case studies detailed in rP2018
VRP repor{Nasr, et al., 2018jhdicated thatremanufacturing could reduce energy requirements
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relative to new production by between §837%, production waste by 90% and production costs by
44%.

Comprehensive refurbishment

Comprehensive refurbishment activities are conducted within industrial or factory settings and
exceed the standards of refurbishment of all other refurbishment activitielselRP VRP report
defined comprehensie refurbishment as

AWSTFdzZNDAAKYSY G GKFEG GF1Sa LX I O&high staindakl gind
level of refurbishment.

The pipeline of the comprehensive refurbishment process will usually consist of collection, data
wiping (for electronicsand upgrade, repair for functionality and then aesthetic towqss.

Because of the rigorous nature of this pess the service life of the refurbished product will often
be almostequal to that of the full new product service lif€@mprehensive refurbishment can also
result in a 44% production cost reduction relative to new producfigasr, et al., 2018)

1.1.3 Partial service life VRPs

Refurbishment

As with repair activitiegefurbishment can be undertaken on both EoL andpod products.
Refurbishmentan be characterized as exceeding the level of material replacement and renewal
activity achieved during product repair, but not meeting the level of structure, industrialization or
quality expected from comprehensive refurbishment activities.

Refurbishment can be further distinguished from repair activities by the fact that theyfynibei
product unit as such that the usable product life can extend past the designed lifeEpan.
example repair of a washing machine year 8 may allow it to reach its design lifel@fyears
while refurbishment in year 8 may allow its life to béesded beyond its design life, gay 15
years.

Withinthe IR & Hnamy NBLER2NIS NBTFAdZNDAAKYSY(d A& RSTAYSR | a

Ga2RAFAOIGAR2Y 2F |y 202S00 GKIG A& o1 al

and/or functionality or to meet applicable technical standards or regulatory requirements,

the result of méing a fully functional product to be used for a purpose that is at least the ¢
that was originally intended

Product refurbishment will usually take place within repair or maintenance fasititiel will be
accompanied with some form of warranty on major wearing components, although these will tend
to be less comprehensive than for newly manufactured or remanufactured parts.

Repair

The definition of product repair as given by thev 2@ &report is:

GCAEAY3 | &aLISOATASR Tl dptoductand/orireplackhgdeféctivé
components, in order to make the waste or product a fully functional product to be used f
2NAIAYIEfe@ AYyGiSYRSR LlzN1J2 &

From this definition theepair of a product is not limited to erdf-life or endof-use (EoU) items
and can include both repairs to products so that they may meet their original expected lifespan,
YR YFAYGSylyOS OGAGAGASA (KI G A Tedlifegpan. dzy RSNI I 1 Sy
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Unlike other VRP scenarios, repair activities take place elsewhere within the larger product system
and can be considered as a separate flow. Further, most repair activities can be cheadeteri

not requiring established infrastructure (collection, diversion or inspection), production facilities or
distribution infrastructure.

Product repair requires that faulty or worn out components are removed and replaced in order to
restore the producto a functional condition for the remainder of its expected lifespdhese
activities are nousually accompanied by any form of warranty for thieole product unit,but
generally are restricted toeplaced components.

Repair activities are assumed take place within all product sectors and for Aadustrialzed
economies accouirg for the great majority of VRRhat are undertaken.Repair activities are also
widely recogried within national accounting systems, making their tracking a somewhadreasi
problem than for other VRPs.

Arranging directe-use

Arranging directe-useis separate from cascadimg-useactivities that occur between customers.
This process was defined within tB818IRP report as

G¢KS O2tftSOGA2YyS AyalLlSOoda

2y +y
YIN] S dzyRSNJ O2y (i NRffSR 2

0

Under this definition no disassembly, addition or removal of components can take place and
activity is limited to the inspectioand simple aesthetic reconditioning. As such, this VRP process is
only possible for products that are in working condition. These products will often be offered with
a very limited or no warranty and resold at a price much below the market value.

Otherterminologies in use

We have presented here precise definitions of what constitutes each VRP scenario, but in practice

the terminology used to refer to each of these activities often differs between regions and product

sectors. For example, in conducting secondary research on companies undertaking VRPs in

Canada, we determined that some small, independent VRP agentsiuke8 G SNXY WNB Y| y dzF I O
2N W2OSNKIFdzZ Q 12 RSAaONROGS é6KIG ¢2dzdZ R 6S O2yaiRSNE
refurbishment using the above definitions. To demonstrate this, an excerpt from HDOR producer

[ ASOKSNNDAa NI L2 NI 2y haSlb@enmdmd’ehME@ImemLFdxmmyrmgure OlUAGA G
AGQa LI NByd GKFd [ASOKSNNJ tloSta Ggz 2F Ada I+ O
2PSNKLFdzf QT o6dzi o6& dzaAy3d GKS RSTFAYAGAZ2Y A LINRPDARSR

characterized aseemanufacturing and comprehensive refurbishment respectively.
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Figure2: Extract from Liebheremanufacturing program pamphlet

Exchange Components General Overhaul Repair Components
Components for customer Exchange Customer's property Customer's property
Machine downtime Max. 1 day (installation and removal — 5 days 3 days after order is placed
with proactive ordering) (plus transport time) (plus transport time)*
Cost of repair Fixed price Fixed price Offer
Disassembly and cleaning Complete Complete Partial
Paint removal and derusting Complete As required Partial
Assembly Complete (based on current Complete (based on current state Defective parts replaced
state of technology) of technology or original condition) with Reman grade or new parts
Inspection As per OEM standard As per OEM standard As per OEM standard
Painting Complete Complete Based on customer requirement
Warranty on complete component | As per new part As per new part 50% of new part
*applies to the Reman Competence Centre in Europe

Source: (Liebherr, 2019)

This imprecise use of terminology to describe VRP scenarios is not uncommon and can even occur

within an individual product sector-or example,His is described b§Russell, 2018yho notes

GKFG GKS GSNX¥Ya WNBO2YRAIGA2Y Argall @dioust NBdtalgedcrRd y 3 Q | y F
GKS alFyYS LINPOSaa 2F aNBOGdNYyAy3a St Eanfiatiah ghdl O S 1j dzA LIY ¢
confusion oveparallel terminology is also appareainongstfrancophonepractitioners of VRPs,

and in other languagesnd so will requirspeciaK I Y Rt Ay3 Ay [/ FylFRIFIQa o6Af Ay 3dz

Scope

The scope of workascovered the following:

» Identifyingeconomically significar@anadian economic sectors which araenableto
remanufacturing and otheYRP activityandthat form good targets for study;

= Undertaking deskbased and primary data collection to provide a description of the current
(baseline) size and state of remanufacturing atider VRR in Canada and estimating the
sociceconomic and environmental benefits associated with these activities;

= Providing a comparisawith current VRP activities and policy suppiorother countries and
regions including the EU, US and Mexico and identify trade barriers that could impact the flow
of goods and services;

= Modelling the potential benefits and costs associated with increasing remanufacturing and
VRP activities in six higlotential industry setors;

= Identifying existing barriers, including financial, regulatory, technological, labour, availability
of materials/cores, foreign competition, trade barrieegc., that are inhibiting the growth of
VRP activities in Cangda

« Identifying opportunities for the Government of Canada to positively influence market forces
to encourage increased VRP activiging a range of approaches includpajicies, purchasing
behaviours, taxation;

« Identifying current and future products that may be appropriate for remanufacturing and
VRPs, the market demand for these products and options for the federal government to
facilitate access to these resources and support the development of a markeeke th
products; and

+ Providing an overview and assessment of emerging technologies, processes and other
innovations that can enable the remanufacturing of more products or of products in a way
that improves the economics and/or vahsetention of these actiities.

Sectorsstudied

Theten sectors listed belowvere selected for studyof which the first six weranalyzed in depth
and are the focus of this reporECCCpecifiedsectors 1 through 3 for analysis as part of the
original solicitation.
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The additioml sectorsvere selectedbased on their sales statistics and high amenability to VRP
activity. We estimate thathese ten sectorsoveraround 70% of the potentiakvenueavailable
from feasible VRP serviceBhe six sectors studied-adepth make up approximately 75% of the
total revenue for the full ten sectors.

1.

Aerospace:this sector includes commercial and military aircraft and their components (e.qg.
engines, avionics and airframe structures). Maintemamepair and overhaul (MRO) activities
are a key part of the Canadian aerospace sector and these activities encompass the value
retention processes explored in this report. MRO activities are considered to include
remanufacturing and repair when defineging the VRP terminologlescribed above We do
not include vehicles and components for space applications in this sector.

Automotive: this sector refers to passenger and light commercial veh{gie&ups,small
deliveryvehicles utility vehiclessuchas ambulancds Remanufacturing activities focus on
higher value and complexity elements such as engines and electromechanical components.
The full range of VRP activities are typically found in the automotive sector.
Electronicsthis sector refers torformation and communication technologies (ICT) and
consumer electronics, such as laptops, desktops and mobile phones. Also inslokfiee
imaging equipment, such as printers, photocopiers and printer cartridgesgngstconsumer
electronics, thered a limited amount of repair; higher valeéectronics, such a€T, has a
higher, though still limitegbroportion of refurbishment activity.

Home appliancesthis sector refers to home appliances such as washing machines,
dishwashers and refrigerators. These represent a large activity with substantial opportunities
for cascadede-use repair and refurbishment, perhaps motivated by different models of use
(socalled servitization).

Heavyduty/off -road equipment:this sector is distinct from automotive and includes heavy
duty commercial vehicles, agricultural vehicles aneradfd equipment (including construction
and mining equipment)As per automotive, weltserve a wide range of VRRcluding world
leading remanufactwars such as CAT employing advanced sebased models of business.
Furniture:this is a sector of domestic importance where rtoaditional remanufacturing
practices ande-usemodels are ofignificance. This sector includes furniture for both
commercial and domestic uses

Thefollowing, smaller sectors, &ve not investigated to the same extent as the first six segtbrg
we provide a ongpage summary of the major quantifications of imtsbelow(seeFigure3).

7.

8.

10.

Marine: this sector includes the remanufacture, refurbishment and repair of equipment and
components for use in leisure, naval, commercial and offshore renewable energy applications.
Medical devicesthis sector covers devices and equipment used in the process of providing
medical care to patients. Devices and equipment best suited for wyateation processes are
those that have been designed to have a ltifegare noninvasive, requireignificant research
and developmen{R&D)investment and are capital intensive to build and purchaSgamples
include magnetic resonance imaging (MRI), ultrasound and computed tomography (CT)
scanners, Xay and surgical imaging equipment.

Industrial equpment: this sector includes the remanufacturing, refurbishment and repair of a
wide variety of equipment including machinery for manufacturing and process industries,
machine tools, pumps and compressors, engines and turbines (excluding aircraft, auomoti
and HDOR engines).

Rail:this sector is restricted to analysis of VRPs in relation to rolling stock, i.e. traction units
(providing motive power to pull passenger and freight trains), passenger carriages, self
propelled passenger vehicles, freight wag@nd infrastructure maintenance vehicles. This
sector does not include VRP activities related to static rail infrastructure.

Regarding the other 30% of potentially viable activity, this is broadly spread across the swathe of
manufacturing incorporating host of niche and neso-niche products. Because of the vast range
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of individual products which fall under particular sector activities it is not possible to detail each
and every one of these. Howevdiable2 lists some of the sectors which fell into this category.

Table2: Additional sectors not detailed in this study

Additional sectors

Sporting Goods Utilities

Construction (other thameavyDuty Manufacturing (other than Industrial
Equipment) Equipment)

Textiles and Apparel Accommodation and Food Services
Space Industry Health and Personal Care
Chemical Industry Telecommunications

Extraction and Refining Industry (other than

HeavyDuty Equipment) Energy Industry
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Figure3: Onepage summary of the impactslculated for the 4nitial sectors not taken forward for refined analysis

Study on Remanufacturing and other VRPs in Canada

4 Sectors with ‘initial” analysis

Marine

Industrial equipment

<2 ~100 CO,, kt ~15 kt

avoided per year

ol

material savings per year

Revenue
(2019) (SCAD bn})
Remanufacturing [0.06]*
Comprehensive refurbishment )
Refurbishment

Estimated VRP revenue

*Included within
Refurbishment/
Repair

Repair 4.5
Reuse N/A
TOTAL 4.5
<2 ~150 CO,, kt ~20 kt
! ( ‘ avoided per year material savings per year

Estimated VRP revenue Revenue

(2019) (SCAD bn)
Remanufacturing
Comprehensive refurbishment

Refurbishment
Repair
Reuse
TOTAL

20 200, kt
- avoided per year @ material savings per year
W
§ Environmental impacts unquantified due to lack of data
<
"'6- Estimated VRP revenue Revenue
K] (2019) {SCAD bn)
s Remanufacturing
§ Comprehensive refurbishment
Refurbishment
Repair
Reuse
TOTAL
~30 CO,, kt
avoided per year material savings per year
:::
o] :
o Estimated VRP revenue Revenue *Included within

(2019)
Remanufacturing
Comprehensive refurbishment

Refurbishment
Repair
Reuse
TOTAL

(SCAD bn})

Refurbishment/
Repair
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2.1

2.2

2.3

Study on Remanufacturing and other VRPs in Canada

Method and approach

Jurisdictionalreview

This studyhasfocused on VRPs in Canada, but we have conducted a review of international
practice. This allows some benchmarking of Canadian activity and practice against competitors,
understanding potential barriers and supporting measures as well as assisting élingponpacts,
costs and benefits.

The review has examindtle state of play largely in remanufacturing in the US, Mexico, EU,
United Kingdon{UK) Japan, China and South Korea.

Datacollection

Significant efforts were put towards the collection aaskimilation oexistingdata and information
from existing studies and researdhrgey from other jurisdictions However, & prime importarce,
was toengage industry actors including businesses curreraiyying outVRP activies in Canada
as well agheir relatedindustry associationslndustry engagement took the form of a short and
long-form voluntarysurvey, oneon-one interviews and webinarsThis data was used directly
and/or in modelling.

Overall, industry engagement was lowhichmeans someaution must be applied to
generalization of the findings. Howevére responses received were very much in line with what
has been discovereid other developed economies. Further, the webinars provided an
opportunity forindustry to review, refute athimprove thefindings. We received no major
objections to the findings and have moderated our report where appropriate.

Update to business environment as a result GOVID19

Relatively early in the projecthe hazards of COI®, became very apparent @l countries In

al NOK HnHnI b2NIK ! YSNAOIY SO02y2YASa SylFOGSR Wt 2¢
and contact between citizens. This precautionary blanket approach meant that many businesses

relevant to this studgould not conduct their normal businesslindful that priorities were rightly

focused elsewherghis projectsuspendedts engagement activitiegntil such time as the business

situation eased and potential stakeholders had headrdome-engage.This delay has natffected

the conduct of the study to any great extemiit has impacted on the outlook of many businesses

Lockdown has had shoterm impacts for many and loAgrm consequences for a fair proportion.
Our projections camot ignore the realities of the business environment. Therefore, our approach
acknowledges two aspects:

ThedASsa 2F WoKIG KIFLILISY a uedty &n@ immatliate businessg A f f 6 S
hit. For sure we cannot assume the basefigares derivedrom pre-COVID researatan be

projected without moderation both from an absolute viewpoint or from consideration of what

might happen in different sectors.

It is already apparent that some actors see the situation as an opportunity for VRPs even with
a reduction in business, particularly if capital investment is slow to return and assets must be
exploited for maximunuse potential For example, both feprofit and notfor-profit

consumer electronics VRP companies indicated that they are already $egtieg demand

F2NJ G§KSANI LINE R dzO (-BomR &8 Si2 N § SC0OWBIY. Sliainkes 2 M)/
for domestic and business economization may further drive life extension intusinesgo-
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business (BB) andbusinesgo-consumer B2G domains.

At a macreeconomic level, it is uncertain whether the response in the immediate aftermath

of this wave of the pandemic will be to drive for a return to a busirssssual, previrus

SO2y2YAO aidl S o0S@Sy AF GKSNB AlmeasueyictSFFSOG 27
have a lasting impact on ability to conduct business); or whethierdh Y | 2offelatw2 2 £ G Q
opportunity todo things differently to reflect on globaknvironmental threatsand how

business and society might be-eagineered to offer grater resilience tanan-madeand

natural effects.

For examplewe know that VRPs atargely locally or regionally based. This may be an
advantage in a worldrhere international movementare severely restrictedan opportunity
perhaps to encourage argfomote VRPSA recent movement towards nationalism,
onshoring, defepe of local markets or securing of material supply chains might also benefit.

More fundamentally, the role of government in promoting green technologies is in the
spotlight. Huge sumsf money have been injected by governments to directly finance
individual employees and their employers, amounting to percentaggsass domestic
product GDBR. In Canada, the federal government announced an immediate healthcare
assistance package ofer $CAD 1.1 billiogGovernment of Canada, 2020imd a response
plan of a comprehensive range of support to individuals, businesses and ggxteernment
of Canada, 2020c)

This willingnesto push finance to short term issues is in stark contrast to the relatively

modest investmentsblecausehey have a net returnnot just a costinto climate change

avoidance and abatement suggested by S{&tern, 2009bf 1¢2%, albeit over 20 years.
Encouragingly, at the height of the pandemic in April 2020, statements emergich offer

hope of a shift in thinking: Fne MinisterTrudeaureportedlycharged key ministensith

creaingl WaINBSyYy &KATIQ oBifgenentatiodpos papderii@eNdvdnite} y F
2020) shortly afterwards, German, EU, UK and UN leaders issued a statement on future intent
at the 11" Petersberg Climate Dialogue, delivering rallying cries for nations to foccknoate
mitigation as part of any efforts to counteract the economic downturn caused by the €OVID

19 outbreak(edie, 2020) Thssignasa 2 YS Ay G Sy d G2 WwWo2dzyOS ol 01 oS
need to be strong ties of aid welivery for high impact sectors like automotive and aerospace.

We acknowledge, however, that in such a fluid situation, great uncertainty in forecasting will
remain.

2.4 Overview of modelling approach

Modelling has been used where primary or secondary ddteh differentiates different VRRs
not available.

2.4.1  Socieeconomic modelling approach

We estimated eonomic benefits and costs using available economic data and-myiptt
multipliers for VRP activities based thre North American Industry ClassificatiS8ystemNAICY if
available. Sometimes it was not possible to unpick theltipliersfor eachVRP In this case, we
used modellingising common proxiegor example, using performance of NAICS refygie codes
to estimate benefits and costs

Direct, indirectandinducedimpactshave beemmodelled. Theinduced multipliermeasures the

value of production driven by household expenditures associated with labour income (for example,
wages) generated from the direct and indirect effects. Indudéetes tend to exaggerate the

impacts of final expenditures within a oiyear production cycle.
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2.4.2  Predicting future performance

As previously indicated@OVIBL9 has introduced an unprecedented discontinuity into most
business operations. The findings andwactivity uncovereét the beginning of the projeatill
have been affected by secta@nd even by producto a greater or lesser extent. The forward
lookingviewsof these businesses will reflect both the depthtloé currentimpact and longeterm
expectations of a return to normality of sortdn our assessments of future performancelr
approach has been

To undertakadeskbased research to locate sector, company and consultant publications and
statements which offer qualified forward projectioasross all timescales.

Toestimate a mediurierm response scenario per sector2030(described within each sub
section) which analgesthe trajectory to some point of stability with whatever activity level
that may be. (Thikas drawrextensively on proxy informatiogsuch as expected disposable
incomec as part of the inputs to modelling for certain product classes.)

To compile and exploralist of factors that we believe will influence thengerterm outlook

for the sectorbased m secondary data but moderated by the background trends which we
believe will be a persistent feature of business. For example, we can anticipate that climate
change and other resource impacts will return to prominence; that certain technologies will
evolve and enter use; and that changes underway in business practice and pemuice
delivery will not be reversed.

The 2030 mediunterm sector scenarios fall into four categories:

Asls, whereLJdzNE& dzA y 3 -abdzaizldiaQ yheLEiaskeBpenéfétion of VRP activities

remains at the same level in 2030 as it does in 2018s can be considered a business

usual scenario.

Natural Growth where the evolution of VRP activities is assumed to follow a natural growth

trajectory, driven predonmantly by existing market forces. This scenario is strongly aligned to

I OG A2y & dzy RS NJ (8ekTabk 8){ wisteiahypefiéy infer@edtimwould seek to

maintain existing activity.

Moderate Action, where the evolution of VRP activities is supported by more targeted

odzaAySaa |yR LRftAOe FOUA2Y® LY FRRAGAZ2Y (2 GKE
also strongly aligned to policy actionsunderth® N2 6 ¢ | YR a5STFSyRé F20dzaSa
policy action seek proactive growth and protection of the VRP industry.

Strong Action where the evolution of VRP activities is promoted in a coordinated effort from

business and policy action. In additiontdlak 2 ya Ay GKS a{dzadlFIAy¢éZ AGaDNERS
F20dzaSasx GKAA AO0OSYINAR2 A& adaNey3afte ftAIySR (G2 |
focuses. Business and policy action seek to maximize the impact and promote the widespread
deployment of VRP activities.

The aerospace sector has been treated differentlysésnario analysis does not follow the same
format as the other five sectors. VRP activity in the aerospace sector is a mature and well
developed industry with more limited potential for external intention to influence its

development. By far the most significant influence for future VRP activity in the aerospace sector is
the global industry response to the current COXtEpandemic. As such, we decided to align our
aerospace VRP scenarios, watienarios for the global aerospace industry response to GO/ID

These scenarios considerebound, delayedrebound andrecessionrbasedtrajectory. TheAsIsQ
scenario refers to a pr€0OVIBL9 businesasusual scenario(See Sectiod.3for more detail.)
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Tabk 3: Description of basic strategic approaches

Strategic Thrust Scope

The sector, or a product/VRP service within ifjas at saturation, and there is room for
./il Grow growth.
E.g. electronics, home appliances, automotive, office furniture
\’ The sector is unlikely to grow significantly, but is beneficial, with a positive effect on
- Sustain | skills pool of Canada. Its decliweuld be a loss of capability.
Eg. aerospace, automotive.

The sector requires a radical change in its attitude, business models or supply chain
Transform = order to realze beneficial environmental impacts.

E.g. home appliances, electronics and otb@nsumer goods.

The sector may bthreatened particularly from foreign competition which is not subjec
a Defend to th.e same constraints. Highvel or international action may be needed to create lev

playing fields.

E.g. tires, home appliances.

The sector has capabilities which are leading edge and could either be applied in les

mature sectors or could be used to kick start related highue sectors such as

% renewables.
Leverage .
E.g. aerospace, automotive.
Also applied in the reverse directioa indicate required boost from R&D support or
infrastructure development e.g. centralized collection, design feuge.

Scenario modelling

Under each scenariaye assessed theocioceconomic impacts of increased remanufacturing and
VRP activities usingg¢ model showrbelow. The model relies on scenaidoiven demand

projections based on sectoral forecasting. Owechad defined the demand projectipwe used
Input-Output multipliers from Statistics Canada to project the s@gonomic impact of the

demand shock including output, GDP contribution, labour income, production taxes and jobs from
direct, indirect and induced economic activity. In this casedéreand shocks defined as the
difference between economic activity in 2019 and 2030 for eactoséce to a change in VRP
activities.

The model estimates theimpledifference between the economic impact of VRP activities in 2019

and 2030 due to a projected increase (or decrease) in VRP activities in Canada for each sector.

Therefore, thesiz ofthe impact of market disruptions, such as policy or technological changes, on

the sectorare the differencebetweenthe businessasdzi dzl t IANB 6 (i KslsR2 ABDOYV B NMRA 8 A ©S «
andthe other scenarios Theseassume some increase in the percentage of piRBucts that act

as a substitute for new manufactured goods
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Figure4: Socieeconomidmpactmodel
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D = demand Sub = substitution demand
Y = production T = total demand

1O = InputOutput Multipliers j = Production Type
i = demand type VRP = Valueetention process production
New = new demand M = manufacturing production

We have summazed the key asumptions and consideratiomns the model here

»  We expect that eonomic gains due to increased VRP activitidisoe borne by Canada.
However,we have allocated the correspondimgductions in manufacturing activity to
Canadian producerselative to the proportion of these goods manufactured in Canauic
based on the value of the goods.

= Once goods are identified &sported, they are no longer considered adugingdownstream
effects to supply chains (i.e. purchasing and importing goods) in these se@teraissume
these activities are redirected towards VRP activities (i.e. purchasing VRP services and VRP
produced goods).

= Substitution effects presume thietal number of goods sold will remain the same and will be
substituted on a per good basis.

» Wehave definedsubstitution ratios across a sector attteseare not reflective of individual
goods or processs which will have some variance.

» No multipliers specific to valuetention processes are availabkn wehave usegroxies
These proxies are clearly statinthe relevant sections.

Further details of the technicality of this model can be foundmmex A

2.4.4  Evaluating environmental impacts

In addition to the economibenefits, there are environmental benefits. These include a reduction

in waste and emissions generated and a reduction in raw feedstock (chemicals, energy, water and
other raw materials) needed to produce products. Estimates of environmental beneii@d rel
primarily on reviewindife cycle analyses CAand other case studies, bottoump partitioning of
multi-product sectors and analogy to similar products in other sectors.

This study has gathered available information or synthesized estimaws/wbnmental impacts in
a number of key categories. Here is an explanation of these metrics.

Global Warming Potential (GWR)the capacity of an emission to affect climate, quantitatively
expressedor the purposes of this repods tonnes of carbon diae equivalent (C&) emitted.
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Equivalences accounts for the fact that the GWP of different emissions varies from ©@tmft
has been scaled to be expressed as if it we@

Material Savingg If goods are disposed at end of life a certain fractbtheir material will go to

waste. Employing a VRP will result in some or all of that material not going to waste, a fraction we
describe as Material Savings. This is material which does not need to be replaced by virgin material
with all its associai@ impacts.

Waste Prevented; All processes are wasteful to some extent. The process of manufacturing a new
item generates waste but, on the whole, remanufacturing (or other VRP) generates lower amounts
of waste, largely because of the lower new mater@itent. The difference between the

wastefulness of the new versus VRP process we describe as Waste Prevented.

Plastics Raised¢ ECCC has a particular interest in the recovery of plastics. A component of many
goods is plastics and so may be amenabletose. 'Materials Saving#ncludes plastics reise, but
'Plastics Reised makes this contribution explicit.

We have also attempted to place the impacts in terms that might be recognizable to the average
Canadian citizen. For this we have selected tleWing comparators:

ForGlobal Warming PotentiaRvoidedwe benchmark against the @@mitted by the average
Canadian automobile in a year. AccordingNatural Resources Canada, 2Q1Hjs is

approximately 4.6 tlyr. GWP is therefore expressed as the equivalent number of cars which would
be removed from use to match the saving.

ForMaterial Savinggand waste prevented) we benchmark against the current recycling

performance of all raterials from waste in Canada, translated to how much that is per Canadian.

al GSNAIf {F@Ay3I&a NB GKSNBF2NB Shldddrala SR a4 GKS
recycling achieved. According(@overnment of Canada, 201&) 2016, waste diversion

amounted to almost exactly 10 Mt across domestic and-domestic waste, equating to 0.265 t/yr

per person (population 37.6 million).

Idaly

ForPlastics Raisedwe benchmark in a similar fashion to waste but consider only the regycl

plastics component. Plasticsded SR A4 (G(KSNBF2NB SELINB&aASR | a (KS
plasticrecycling achieved. According(eloitte and Cheminfo, 2019)f 3.2 Mt of plastic waste in

Canada in 2016, just 9%as recycled into new products. This equates to 0.Q0y7per person

(population 37.6 million).

N

It should be notedhat these numbers are from mixed years as they are those most readily
available but are sufficient to illustrate the points being made.

2.4.5 Data availability and comprehensiveness

By far the most commonly reported impacts advartl regarding the benefits of VRPs are
materials and Global Warming Potential (GWP) reduction expressecdas T reflects the
headline priorities of businessasd of their target audiences and corresponds in a simple way to
United Nations(UN)reporting goals. There is little incentive for businesses to either assess or
reveal any other impacts although, typically, these would be expected to fall in line attriais
savings.

LCA studieare not straightforward tareate or compare They depend ondrawing a boundary (a

02E aAK2g6Ay3d 6KIFGQA Ay YR 1OKR IIION QKAZA RS HKSIKYI WE
For remanufacturing, the functional ur{the product or service to compare treated relatively

straightforwardly andtan betaken agthe delivery of an item with a full normal life expectancy

(more on this later with respect to other VRPs). The system boundary ought to be straightforward
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embracing the collection and transportation of used product, its reprocessing, addition of new
materials and onward distribution for use.

For energyusing products, the treatment of energy in use is one of the most problematic

considerations: VRPs oughtlte returned to at least asew performance, often with some
AYLINROSYSYlU Ay FdzyOlAzylftAldeod ¢CKAa YIF1Sa F az2ftAr
those where technology is relatively mature, but can muddy the waters forefasiving

technologes (with a concentration here on energging ones) where lifetime embodied impacts

may be offset or dominated by improvements in energy use.

Such comparisons are fraught with issues of fair comparison. These should be on the basis of

Wl @S NI 3Sdzdl KBYDSMISNE y26Qr odzi Fa ¢gAGK FEt adlrarad
example, a retailer wishing to sell new equipment would prefer to compareibegtss now with

W @SNI 3S GKSYyQ 02NJ ¢g2NBRG Ay Of | arormangeK ’hidk ¢ 2 dzAf R | (
most important for consumer goods such as home appliances and electronics, so we have

attempted to locate likefor-like comparisons and to exclude the operating phase to isolate the

embodied impact effects.

2.4.6  Comparing the impacts of diffrent VRPs

Our analysis has used the categories outlined by Nasr et al. IREnieport on VRP¢Nasr, et al.,
2018) In particular, the report described how each VRP would affect the expected life or life
extension of an item.

Although fullservice life VRPs (remanufacturing and comprehensive refurbishment) consume
greater energy and material requirements thpartial service VRPs (refurbishment, repair, and
directre-use), they result in a full, or nearly full, extension of the products service life. That means
more generally that the energy and material intensity of VRPs must be judged relative to the
improvement in the product lifespafRussell, 2018 topic important for calculating net benefits.

Expected useful (and residual) lifepacts fundamentally the scale of benefits which might be
delivered by eacWRPand deserves murcgreater consideration than was possipleviously,
especially as it highlights what we do and do not know about how products are usedednre
used, rejuvenated and disposed of in the real world.

In summary, we have attempted to account for differences in residual life which might be gained

dzZaAy3d RAFTFSNBY(d xwtao ¢tKAa KrFra 0SSy (dNYySR Ayi?2
life left as per remanufacturing) which acts as a mpli#r on the headline environmental impact of

the particular VRP. The method is approximate but has a rational basis, more explanation of which

may be found irAnnex A

2.4.7  Modelling environmental benefits

Basic impact modkhg takes a relatively simple approach:

Economic activity is translated into numbers of units processed, by use of survey data and

extrapolation where available, or by translatioringgan average value of sale of goods in

guestion. We take an average mass of a unit processed to derive a total mass of core

retrieved. We assign a material savppgycentage %9 and from this a derived average &0

benefit per kg then scale this to thentire mass of products in the sector.

CQeis(ideally) gathered from producspecific LCA data, but this is rare. Next best is to use

data from a product of similar construction or complexity (e.g. machinery from automotive

components). Failingthat I ISYSNRAO [/ ! WYl OKAYSR aG4SStQ FA3

Caution must be used in this approach, particularly in sectors which embrace a diverse range of
products such as home appliancgsneralzationsbasedsimplyon value, mass and composition
are veryerror-prone.
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For VRPs other than remanufacturing, information is phegvilyinfluencedby user preferences

and behaviours and estimations of lifetime. Our assessment uses the IRP report which provides
good comparison of repair, refurbishment, remanutaig and new for digital printers, HDOR
engines and parts and the same for automotive. However, dompertant data is notpublisted
andcannot beestimatd with certainty. Because of thighe analysis is stdlomewhatcrude with
many products tread the samewith simplifyingassumptions made on numbers of product in
sectors. However, the analysis is sufficient to show the magnitude of the effects.

Formulation of policy and action options

In the last fifteen years or so, thehas been a good deaf materialproducedinternationallyc if

not in Canada regardingthe barriers to remanufacturing and-ese and the actions that might be
taken by various stakeholders to address them. However, very few of these suggestions have been
put into practice.In part this is becausmany of the proposalaretoo generic. More recenvork

in this field indicates that policies and actions cannot be implemented at a sector level but must be
driven down to a finer segmentatiom particularby domain (B2B d82@, to target OEMSs versus
independent agents, and possibly down to a product class level.

This study has considered actions which are appropriate for particular sectors, and some of them
can be applied across multiple secterish the cautionthat thiswork focuseson only six sectors in
detail. Sectorspecific actions are responsive to the concerns of interviewees and respondents and
are presented in the relevant sector section.

However this practical drive to formulate actions which can gain acaiitmass of support in a
subset of stakeholders and businesses must be balanced againsigghieement that any
supporting actiondy government must beeen to be fair and equitable. Accordinglyater

section of the reportonsides government actios whichmore address the business environment
and supporting systems in which VRPs operate, especially at the federalPeveincial and
territorial jurisdictions, of course, have a large degree of autonanmgnacting their own economic
and CirculaEconomyfriendly policiesbut it is a strong recommendation of this work that they be
highly coordinated or harmonized avoid perverse outcomes and simplify messaging

Financial reporting

Unless otherwise stated, wheraé&ncial statistics (revenugstc.)are convertedn a foreign
currency at a particular date, they have been transcribe@amadian dollars ($CAD) using the
exchange rate prevailing at the time, but inflated2019($CAD (2019))singrates quoted by
Statistics Canadand Bank of Gaada
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Research response overview

Research engagement

The following is a list dhe industry associations thate contacted and whagontributed directly
or indirectly in the research. Note that the content of this stigithe work of the authorandis
informed by thesecontributions butmaynot reflect the views of the participants in full

Aerospace Industries Association of Canada (AIAC)
Association of British Columbia Marine Industries
Association of Home Appliance Manufacturers (AHAM)
Automotivelndustries Association of Canada (AlIA of Canada)
Automotive Parts Manufacturers Association

Automotive Recyclers of Canada (ARC)

Canadian Association of Railway Suppliers

Canadian Home Furnishings Alliance

Canadian Manufacturers and Exporters

Canadian Mane Industries and Shipbuilding Association
Canadian Transportation Equipment Association

Canadian Vehicle Manufacturers Association (CVMA)
ElectroFederation Canada

Electronic Products Recycling Association

Electronics Product Stewardship Canada (EPSC)

Gbbal Automakers of Canada (GAC)

MedTech Canada

MERA (Association for Sustainable Manufacturing)
Motorcycle and Moped Industry Council/Canadian Off Highway Vehicle Distribution Council
National Marine Manufacturers Association
Quebec Furniture Manufacturegsssociation
Railway Association of Canada
Remanufacturing Industries Council (RIC)
Retail Council of Canada

Truck and Engine Manufacturers Association

These orgamations represent a substantial membership and their collective view holds a great
deal of weight within this process. We have been reliant on their interest and collaboration in
getting uptake of thevoluntarysurvey

Onlyone association declined to participatéingcommercial confidentiality concerng&fforts

were made to highlight the scope of this study as a technical analysis to help inform policy decision

makingto no avail

In later phases of the project, to reduce barriers to particigamtd target data gapsve developed
I & K2 NI S-Fr&Rirvey vTe’QGidk ire survey was submitted to several of the industry
associations with a request to distribute to their members priothte suspension ahdustry
engagementiue to @VID19.

In addition,we havealso reached out to over 370 individual companies via phone andikto
solicit their participation in the study.he uptake ofhe survey or interview by participants was
quite low with only 48 company responseEo some extentthis can be attributedo the COVIBL9
lockdown which divertedbusiness attention to high priorities, although this ogeatlate in the
process. To a greater extettte Canadiamudience appeared somewhat less engaged than has
been the case for surveys in other regions, dmd tnay be attributable ta general lower state of
awareness and engagement with \ViRated issues This does perhaps indicate that good sector
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engagementvill be necessary and a challenging feature of taking forward the action plan described
later in thisreport.

Despite this, th@ne-to-oneinterviews we have held have been rich, accaugfor the highlevel
sector views in some cases, but their acknowledged weaknéssleck of sector coverage and
perspectives from the low level.

Representatives ofhe provincialand territorial governmentsvere also contactetb gather
insights into the state of VRP activities in their regi@uch evidence could inclusepporting
polides, strategies or legislatiar public or private initiatiesin place that may encourage VRPs
We received responses For any provinces and territories who did not respond, the team
scamedgovernmentwebsiiesfor anypotentially relevant legislation or policiesd submitted our
synopsis to the pertinent representatives for comment

In generalresponses indicate thahe extentto which \RP activitiesre present in the provinces
and territoriesis not knownand not routinely monitored Theysuggest that paties and legislation
largelytarget waste diversion through recyclingly. Someprovinces and territories provide
discussion of the benefits of waste reduction througkuse andwvaste minimizationbutwe could
not identify anyplans,polidesor economicsupportsto support VRB A summary of findingom
each province and territorisincluded inAnnex G

Response summary

This section prades information on thel8 businesses that responded to teluntarysurvey or
interview requess. We received responses from businesses with locations in all proyinces
although rone appeagedto have locations within th&erritories.

Over 80% of the survey respondents are headquartered in Canada with most of the remainder
based in thaJS

Around60% of respondents were in theall company @®9 employes) bracket.

There are indications that these smaller compariiage aboveaverage evenue per

employee

Nearlyhalf the respondentsvere in the automotive and HDOR sectoeflecting the general

weight of activityamongst sectors found in this and other surveys.

Therewas representation across alRRypes, but predominantlyefurbishment and repajr

again reflecting theveightof these activities in the economy.

Over half the respondents classified their VRP operations in the independent category.
Contract agents are in a minority. This may influence the choice of whepesing policies

could best stimulate activity.

Respondents were surprisingly forthcoming regarding gross margin achieved on VRP sales.
The bulk of responses were in the rargfel 0 to 50%, a figure very much in line witle US

and UK experiencavith amedianof 30% for remanufactured products.

Considering the prospects for VRPs in the short to medium term, opinions seemed positive
with over twathirds of respondents anticipating strotfg3%/yr)or moderate(>1%yr)

growth. Note this reflects preCOVIEL9 sentiment.

Two-thirds of respondents believetthat it was\Brobablyor HefinitelyQhe casehat raw
materialNB & 2 dzNOS LINAOAY 3 Aad LRAAGAGSEE Y2G0AQ01 GAy3
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4  Aerospace

4.1 Industry insight

Most aerospacenaintenance and repair orgaaition (MRO)gconomic activity occurs in Western
Canada (41%) followed by Ontario (25%), Quebec (23%) and Atlantic CanadaA@dreimately

forty companiesvere identified during the course of this study that a&tive in VRP activities in

the aerospae industry in Canada. This group corsgulia mixture of OEM, OEbbntracted and
independent VRP agents servicing commercial, defence, small airplanes and helicopters. Products
listed as being repaired or overhauled included landing gear, aerostructlessrical harnesses,

tubing, ducting, avionic computers, navigation systems, engines and fuelling components.

VRP activity in this sector is dominated by remanufacturing or comprehensive refurbishment and
repair (seeTabk 4).

Tabk 4. A map of VRP practice and drivers in aerospace

Remanufactiring Comprehensive Refurbishment Direct Reuse Repair Cascading
Refurbishment Consumer to
Consumer(C2C)
For non
Safety driven Doeg g Does_ b qualifiec Not applicable
qualityneeds qualityneeds parts

Note: a. Boxes with no comment indicate activity is generalfylia@ble across all markets or requiresaaveat,
b. Cascading between consumetthe handing on of goods to users with similar or lower expectations of performance.
cWhaiyizk f ATASRQ Y Sdvigtignauthgrdl (i ANBS/jAdzANW yES NI A FAOF GA2ya 2y LINROSaasa
d. Pink = VRP activity nafpplicable or insignificant.

The aerospace VRP sector in Canada is comparable to that in other developed 1&ttiongly

tied to supporting airline operations for domestic and international travel and consequently, needs

to achieve a high standard of safety, reliability and confomoe. Competition for aerospace VRP

services is global which suggests that industry players in Canada need to be near the front of

engineering and technology in this sector to be and remain competitive.

4.1.1 Motives toundertake VRPactivities and barriersto growth

Respondents indicated that their motives for undertaking VRP activities were primarily customer
demand, to increase profitability and market share and to meet federal legislation, which is highly
prescriptive and which meet international indust standards.

As demand for VRPs is directly related to the demand for air travel, the ongoing effexa/tD

19 is likely to be one of the main barriers to the growth of these activities. The lack of an overall
NE3dzA | 4§2NBE NBIAYS skithiCahadaJandbtheycBuntties, ne@ding 2 2 R
negotiate bilateral arrangements in order to export to other countqesas cited as a barrier. Lack
of skilled labour was also cited as a bargeme that is predicted to get worse due to an aging
workforce demographi€AIAC, n.d.)Other barriers to future growth cited by participants included
foreign legislation, lack austomer recognition, inadequate product knowleddggh labour costs
and protectionism in the US agairforeign VRP military aerospace products.

4.1.2  Predictions forfuture growth

The Aerospace Industry Association of Canada (AlA@utimed a strategic growth plan for the
Canadian aerospace industry in their docum€htarting A New Course: Canada asaoéll

Aerospace ChampidAIAC, n.d.dhat sets industry growth target®r 2025 of an additional: 55,000
jobs, LADA.5 billion in exports and@AD7 billion in GDP contributiondt is not known how much

of this growth would be for MRO or how these targets have been impacted by OVID

However, one of the priorities set out in the document is for the Government of Canada to invest in
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