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Overview

• Background of Reverse Logistics
• Key issue: Lack of product information
• Current information collection methods in reverse logistics
• Challenges for managing product information
• The role of RFID technology in managing product information
• Discussion session - Examining the potential benefits of

RFID in Reverse Logistics Management
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Reverse Logistics Management -

Managing material and information flows of trash!



Why to Manage Returned Products

    

Pro-environmental Legislations (WEEE, RoHS etc.)
        Consumer Rights

Product Recovery

Environment

- Fast depletion of
  resources
- Pollution due to land
  filling of hazardous
  waste

Economic Benefits

Direct Benefits
Input materials
Cost Reduction
Value added recovery

Indirect Benefits
Green Image
Improved customer relationship
Asset Protection



Type of Returned Products

Distribution

Customer Returns
Reimbursement
Warranty returns
Service returns
End-of-lease returns
End-of-life returns

Distribution Returns
Product recalls
Customer returns
Packaging

Manufacturing Returns
Excess raw material
Faulty product and components
By-product

CustomersManufacturing

Raw 
Material



Collection

Reprocessing facility

Dispose

Recycling facility

Raw material reuse

Secondary Market

What Happens to Returned Products

Discarded products

Separation

Redistribution



 Actors     Roles
Forward Supply Chain Players
 Suppliers
 Manufacturers
 Wholesalers
 Retailers Managing

Executing
Product Recovery Players
 Remanufacturers
 Recyclers

Government
 Municipal Authority Policy making

Primary and secondary markets Accommodating

Who manages Returned Products



Product Recovery Options

Remanufacturing

Refurbishing

Recycling

-Brings a returned product
 to as-new condition

-Disassembly to component level, 
 cleaning, painting, reconditioning 
  and rebuilding

- Brings a returned product to 
pres-specified quality level

- cleaning, repairs, upgrades

- Recovery of materials

Returned Products

Current

Future

Volume



copier,
Printing
machine

PCs,
laptops
Mobiles

Home
appliances

Automobiles

Type I: Long IC/Short Term Use Type IV: Long IC/Long Term Use

Type II: Short IC/Short Term Use Type III: Short IC/Long Term Use

Recycling

Recycling

Refurbish
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Product Characteristics and Product
Recovery Options

Packaging
materials



Key Reverse Supply Chain Issue:
Lack of Returned Product Information

• Supply Uncertainties in terms of timing, quantity,
composition and quality of returned products

– lack of ready availability of information about returned products

Uncertain demand
Uncertain

supply Reverse
Supply Chain



A look at the European product recovery
industry in order to understand current

product information management issues



• 11 companies
– 4 computer refurbishers (UK, Germany)

– 2 copier remanufacturer (Ireland, Netherlands)

– 3 computer dismantlers (UK)

– 2 fridge recyclers (UK)

Profile



• Who
– Manufacturers

– Third party

– Independent

– Information availability

Product Recovery Facility Owners



• Leasing companies

• Consumer/business disposals

• Retailer/Manufacturer take back

• Warranty returns

• Municipal council collection
facilities

– Quality of products

– Information
availability

Type of Returned Products Handled



• Who buys it?
– Second-hand market
– Schools
– Third-world countries
– Metal recyclers
– Manufacturers

(reuse/refurbish)
– Leasing companies
– Primary market

• Marketing channels
used
– Company web site

– Internet auctions (eBay)

– Business contacts

Where and How Products are Sold



Information collection

Laptop
Brand: {Dell, IBM, Compaq,…}
Model: i386 ~ P4
Speed: 133Mhz ~ 4.2 GHz
HDD: 60MB ~ 200GB
Condition: {Good, Bad}

Book-in Pre-sorting

Identification
Testing

Recover

Dispose

Sales

Disassemble



Laptop
Brand: Dell
Model: P2
Speed: 200Mhz ~ 500 MHz
HDD: 1GB ~ 20GB
Condition: {Good, Bad}

Book-in Pre-sorting

Identification
Testing

Recover

Dispose

Sales

Disassemble

Information collection



Laptop
Brand: Dell
Model: P2
Speed: 500MHz
HDD: 100GB (!!)
Condition: {Good, Bad}

Book-in Pre-sorting

Identification
Testing

Recover

Dispose

Sales

Disassemble

Information collection



Laptop
Brand: Dell
Model: P2
Speed: 500MHz
HDD: 100GB (!!)
Condition: Good

Book-in Pre-sorting

Identification
Testing

Recover

Dispose

Sales

Disassemble

Information collection



Laptop
Brand: Dell
Model: P2
Speed: 500MHz
HDD: 100GB (!!)
Condition: Good

– Inefficient processes
– Ineffective decisionsValue

Decision – Cost/Value

Time

Threshold

>1% per week

Book-in Pre-sorting

Identification
Testing

Recover

Dispose

Sales

Disassemble

Information collection



Information Management Challenges for 
 Returned Products

- Identifying each item uniquely
- Identifying constituent parts and materials
- Maintaining and updating information at unique item level
  throughout product lifecycle(manufacturing to end-of-life stages)
- Maintaining accurate information
- Accessing information easily, quickly and automatically



• Radio frequency identification

• Means of automatically identifying objects

• Two elements to RFID

Reader

~400mm~300mm

RFID?

~50mm

Tag
1cm-10m



• Alternative technologies
– Barcodes (traditional and 2D)
–  Magnetic strips
– Vision systems

 ‘Simultaneous’ identification
 Robust, reasonable operating distance
 No line of sight; automated reads

Not as cheap as some alternatives
Some problematic items

Why RFID?



D584.S421.CC21.AA21
D584.S421.CC21.A22

D584.S421.CC21.AA23

D584.S421.CC21.AA24

D584.S421.CC21.AA25

RFID Tag

Networked RFID for Product
Lifecycle Information Management



Look up service

IDxyz

IDxyz
“Where can I find information
about IDxyz?”

1

2 “Tell me which part was replaced”

“Imaging  Unit”

Networked RFID for Product
Information Management

      Database
1. Model/Type
2. BOM
3. Disassembly
4. Reliability

      Database
1. Date of sale
2. Customer detail
3. Transaction ID
4. Warranty detail

      Database
1. Current BOM
2. Maint. history
3. Replace history
4. Usage life

      Database
1. Parts identified
2. Replaced parts
3. Recovery detail
4. Reliability 

Manufacture Sales Usage/Maintenance Remanufacturing



• Theme
– Identifying key benefits of RFID in Reverse

Logistics Management

Discussion session

Collection Reprocessing

Redistribution

Separation



• Identify requirements of product
information quality in reverse
logistics

• Understand characteristics of RFID
• Map characteristics of RFID onto

requirements
• Identify key benefits of RFID in

collection, separation,
reprocessing and redistribution

One Possible Way


