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Today’s Program

> 10:45 AM - 11:30 AM: RFID/IoT in Warehouse & Inventory Management Basics
> 11:30 AM - 12:15 PM : Linking RFID to Inventory-Management Best Practices
»12:15 -13h00 PM : Lunch time

> 1:00 PM - 1:45 PM: Targeting the Correct RFID Technology for the Right Project

> 1:45 PM - 2:30 PM : Key Steps in Building an Inventory-Management RFID Solution:
Build Your Own RFID Portal

» 2:30 -2h45 PM : Break time

»>2:45 PM - 3:30 PM: Designing Your RFID Solution

»>3:30 PM - 4:15 PM: Building Your RFID Business Case
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Your Presenter

Samad Rostampour

* Professor @ Computer Science
Department, Vanier College, Montreal

 |T Director, 10T lab., UQAM University,
Montreal

» Judge @RFID Journal Award
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Objective of the presentation

How to develop an RFID business case and justify your
investment (Qualitatively /Quantifiably)

e Assess the financial impact (costs & benefits) of your
RFID/loT project

* Assess & Monitor your performance

oot =) MAY 17 - 19, 2022

LIVE! ;=™



Start Your Business case!

RFID/loT

(i) as a solution
(i) as a mean to resolve business problems
(iii) or to leverage on new op&ortunities!

Not JUST a technology! v
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and before counting the money...

Consider:

The benefits: How will your
company benefit from RFID-loT
driven visibility across the supply
chain?

But also

The Costs: How will your company
pay, both in hard costs and
resources, for RFID-loTdriven
visibility?
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Costs & Benefits

Operational costs Operational benefits

Project costs Strategic benefits
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loT Infrastructure
& Integration with existing IT infrastructure & processes

p

-

Applications/Analysis/transactions/Visualisation
(Local application, Cloud/fog/edge based application, Mobile apps)

bt

~

-~

Information hosting/access/sharing
(Local server, Cloud based server, Fog based, Edge based...)

3

Data Communication
( - LAN, WLAN, WAN, MAN - LoRa, LTE-4G, 5G)

Sours

2

Data capture
(RFID readers/antennas, BLE sensors, Wi-Fi, Li-Fi, Cameras, IR, USID, Mobile robots, etc.)

None
The object
as the
identifier

Sensors Mobile & Mounted devices Wearables
Movement, Light, Phones, Tablets, Mobile computers, Smart watch, fitness
Temperature, Etc. lifi tracker, Etc. tracker, BLE badge

es: Bendavid Y. (2019). Laboratoire IoT https://labiot.ugam.ca

' ELABO

nnnnnnn des Objets '
ESG UQAM

e (= MAY 17 - 19,

Artificial Intelligence (IA)
Deep learning, reinforcement learning



https://labiot.uqam.ca/

Building on existing Infrastructure

Project Front

end

Project follow up Project definition
& Operations & Planning

Implementati RFID-loT BPR
2 (As-Is)
Lab. XOR Pilot
RFID-loT BPR
Design Dev. (To Be)
o Be
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RFID/lIoT Business Case in the

in the Project life cycle

Measuring performance High level Business
and continuous case end case / value

_assessment (TCO) wfTTT Project definitio
& Operations & Planning
L _ As-is performance &
Revision of the Business gap analysis
(As-Is)

impacts based on :
. . Business cases &
experimentation (Lab & _ e
scenarios sensitivity

pilot) & RFIRFQ/... Lab. XOR Pilot [l RFID/IoT BPR :
Desi analysis based on #
esign Dev. (To Be _
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RFID/loT Business Case in the

Project life cycle

7D O

Needs-reguirements

Project Plannin

Procurement Process

RFID /loT Prototxging
Phxsical infrastructure

Software infrastructure

Configuration - integration
Deeloxment
Maintenance ‘TCO!
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RFID/IoT costs in the Poject life cycle

Project/Infrastructure Cost Analysis(1 of 2)

Project Preparation R ECEG

*  Opportunity Assessment

* Business Case Development

* RFID Strategy Development

* Use Case Generation

* Procurement Management (plan-source)
» Solution Architecture Development

» System Integration Assessment

* Business Process Assessment

» Experimentation/Testing (validation of the business

case)
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RFID Tags (logistic units -Pallet, case, item,
mobile asset, ...)

Readers and Antennas

Mounting Accessories

RFID printers and label Applicators
Ancillary devices (motions sensors, horns,
lights, ...)

Other Infrastructure Costs (new servers &
computers, infrastructure upgrade,

Etc.
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RFID/loT costs in the Poject life cycle

Project/Infrastructure Cost Analysis(1 of 2)

Installation Costs RFID Software Costs

 Initial Site Survey « RFID Middleware Solution

* Design selection « Middleware System Integration (with WMS, ERP,
« Hardware installation Track& trace sol.)

« Testing and trouble shoot... » Interface Customization

» Engineering/Business Process Change

Ongoing System admin.

* Network Management System

Other expenses

* Reader Firmware Upgrades «  Physical warehouse modification
* Damaged Readers/Antennas « New resources (business analysts)
« Performance Monitoring .

Training
 Maintenance...
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S0...should we spend some money on
that?
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ROl analysis — a look @ the costs of inventory

Classic - Costs of inventory

Ca”TY'”g Costs Ordering costs

Facility storggg : Replenishment ($/order)

r_ent,. deprema’flon, power, heat, cooling, Requisition, PO, transportation,

Ilghtlng, securllty, taxes, insurances, etc. shipping, receiving, handling,

Material handling accounting, auditing, etc. ~
Equipment Shortage costs /,
Labor Stock outs costs — loss of sales & 7
Record Keeping relative loss of profits &

Borrowing to purchase inventory Customer dissatisfaction
Reputations...

Product deterioration
Spoilage, breakage, obsolescence, ... -
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https://www.pexels.com/fr-fr/@karolina-grabowska?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels
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Structuring Inventory carrying costs

Using - Normative model of inventory carrying cost method

Capital Inventory investment
costs

Inventory insurances
Inventory

Service taxes
costs

Inventory
carrying

costs

Inventory obsolescence

Inventory Inventory damage
Risk

costs Inventory pilferage

Inventory relocatlon COSts Photo de Tiger Lily provenant de Pexels
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Matching the problems and the solution

Linking goals & actions

= Reduced claims (overages/ shortages) (;?):::isneg
= Reduced labor costs (e.g. receiving, put away, Reduce efficiency
picking, shipping, assembling, reworking...) Operating Costs
1 59
* Reduced inventory _ nerease % o
* Reduced returns/ unsalable Reducc::: \?tlglrklng Capital S %
= Increased asset utilization P S _::'E >
7]

= Improved on-shelf availability

(e Increase Market Increase
* Reduced counterfeiting Share Revenue
* Improved customization options...

* Improved promotional planning and execution Increase
= Improved shrink management Volume

s = MAY 17 - 19, 2022
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Objective of the presentation

How to develop an RFID business case and justify your
investment (Qualitatively /Quantifiably)

* Assess & Monitor your performance
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Supplier Customer
\‘.\ '

B . I d | l .
u I a bt codes encoding the GTIN

Create and apply GS1 case-level bar

Production Produce goods and pack in
O cases
. Create SSCCs - encoded in GS1-128 bar
“Business

codes - and print and apply the GS1
Logistics Labels for each pallet

Receive and process the despatch

advice message, match against original
order and schedule the delivery

create the delivery message including the SSCCs of all the

(1) Picking and

pallets
.

[ Pick goods into pallets to Send a GS1 standard despatch advice

1) despatch Q
Case Generate and send an . . ( _ ‘ 2 Receiving.
. ASN Elt’cgﬂomcmysx:zqe ‘ Receive and process the ASN ‘ goods
\\§ J
As is & To be ; $ : . 4

4 N\
For any business case, “measures and metrics are
needed to test and reveal the viability of strategies ot i
e Confirm the receipt of goods ‘

without which a clear direction for improvement and \ ?
realization of goals would be highly difficult” .

Vs
{ cross-dock ) °
\ 4 o
lllllllllllllllllllllllll N
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‘ Receive and check the goods

Read the SSCCs and match against the
despatch advice message

Send a GS1 standard receipt advice
message electronic message

Internet des Objets
ESG UQAM L I VE ' W Source: GS1 UK Solution: Automated goods receipt



Assess & Monitor your performance

Select your KPIs for RFID-IoT impact assessment

* Specificity: associated to a problem/opportunity - facilitates the choice of
corrective action

* Validity: measure the results — measure what it is supposed to measure

* Reliability & Relevance: associated with the main objective of the project &
coherent with the strategy

» Usefulness: useful to support decision making
 Simplicity: easiness of collecting the data (to analyse)
* Sensitivity: sensitive to change

* Sustainability: relevant over time
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Assess & Monitor your performance

KPIs for RFID impact assessment
On time parts delivery percentage

% of receipt authorized by PO
°
% of orders released with full lead time What are you r

Put away accuracy PrioritiGS?

Put away cycle time

Average picking time

Shipping accuracy e How can RFID help
Inventory availability you in addressing
Average back-order length th h "

Inventory accuracy eése Cha enges

u L]
Inventory turnover
Level of inventory

Obsolete inventory percentage
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Assess & Monitor your performance
Linking KPIs and objectives

 What is your objective?

 Level of inventory (reduction)

* Service level (improvement)
stock level (balanced)
Storage space (minimum)
Handling costs (reduction)
Process improvement (automation, cancellation) §
etc.

RFD

JOURNAL
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Methods & tools for ROl analysis

Scorecards/ Performance framework

ABC: Activity-Based Costing :
FLR: Framework for Logistics Research / *‘
BSC: Balanced ScoreCard |
SCOR: Supply Chain Operation Reference Model
GSCF framework

ASLOG audit

SASC: Strategic Audit Supply Chain

-Global EVALOG (Global MMOG/LE

9. EFQM: Excellence Model

10.SCALE: Supply Chain Advisor Level Evaluation
11.SPM: Strategic Profit Model

Estampe et al., (2013) frameworkforanalysingsupplychainperformanceevaluationmodels, Int. J. Production Economics 142 (2013) 247-258
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Assess & Monitor your performance

Classics frameworks to assess the performance

How should we  Objectives
appear to our KPIS
Shareholders?

Initiatives

Internal Business Processes

How should we  Objectives Vision & What business Objectives
appear to our KPIS Strategy processes must  KpIS
? S
LRUBIIIEE Initiatives we excel at? Initiatives
How will we sustain Objectives
our ability to change KPIS
and improve? Initiatives

e AU ()] MAY 17 - 19, 2022
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Assess & Monitor your performance

AssociATION FoR
Exm SUPPLY CHAIN SCOR DIGITAL Processes Performance People Practices Special Applications an d Resources
MMMMMMMMMM STANDARD

Source Make Deliver Return
3items 3items 4 items 6 items
Enable
11 items
https://scor.ascm.org/processes/introduction

T e O MAY 17 - 19, 2022

Supply chain frameworks to
assess the performance
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https://scor.ascm.org/processes/introduction

Assess & Monitor your performance
Supply Chain Operations Reference (SCOR) model

Process reference models integrate the well-known concepts of
business process engineering, benchmarking, process
measurement and organizational design into a cross-functional
framework.

(...) links business processes, performance metrics, practices, and
people skills into a unified structure. It is hierarchical in nature,
interactive and interlinked.

http://www.apics.org/apics-for-business/frameworks/scor
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Supply Chain Reliability Supply Chain Responsiveness

RL.1.1 - Perfect Order Fulfillment RS.1.1 - Order Fulfillment Cycle Time

RL.2.1 - % of Orders Delivered In Full RS.2.3 - Deliver Cycle Time

RL.3.33 - Delivery ltem Accuracy RS.3.16 - Build Loads Cycle Time

RL.3.35 - Delivery Quantity Accuracy RS.3.18 - Consolidate Orders Cycle Time

RL.2.2 - Delivery Performance to RS.3.46 - Install Product Cycle Time
Sl el RS.3.51 - Load Product & Generate Shipping

RL.3.32 - Customer Commit Date Achievement Time LTI b T
Customer Receiving RS.3.95 - Pack Product Cycle Time
RL.3.34 - Delivery Location Accuracy RS.3.96 - Pick Product Cycle Time
RS.3.102 - Receive & Verify Product by Customer Cycle Time
RL.3.31 - Compliance Documentation Accuracy RS.3.110 - Recsive Product from Source or Make Cycle Time
RL.3.43 - Other Required Documentation Accuracy RS.3.111 - Recsive, Configure, Enter, & Validate Order
Cycle Time

RL.3.45 - Payment Documentation Accuracy

RS.3.116 - Reserve Resources and Determine Delivery
RL.3.50 - Shipping Documentation Accuracy Date Cycle Time

RL.2.4 - Perfect Condition RS.3.117 - Route Shipments Cycle Time

https://www.apics.org/docs/default-source/scor-p-toolkits/apics-scc-scor-quick-reference-guide.pdf
I .
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https://www.apics.org/docs/default-source/scor-p-toolkits/apics-scc-scor-quick-reference-guide.pdf

Methods & tools for ROl analysis . Fixed RFID portal

Inventory control questions & related KPIs . Integration with WMS
() o o
m!_  Integration with

What is the % of orders accurately received complete and on time? supplier EDI

What is the percentage of orders accurately received against the ASN? —
What is the put-away accuracy (%)? * Mobile RFID reader

What is the put-away cycle time?  Integration with WMS
Picking ————
What is the picking accuracy (% orders picked accurately)?  Mobile RFID reader

What is the average picking time? Average picking cost? « Mounted reader

What is the number of pull-lists processed per day?

RFD
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Methods & tools for ROl analysis

Inventory control questions & related KPIs

Shippin Return management

What is the average order turnaround time? - What is the % of product returns (if any)?
What is the Order Lines Shipped /Labor Hr? What is the average return management
What is the average back-order length? process time?

What is the average lead time for an order? j\What is the ...

Inventory Control (Inbound

« Smart shelves (real
What is the Inventory Availability? time visibility on

What are the inventory carrying costs? consumption —
) . n

What !s the inventory tur.nover. automated re-

What is the accuracy of inventory?

Is there an inventory obsolescence costs?

What is the shrinkage % (as a % of sales)?

o o o MAY 17 - 19, 2022
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Considering the full scope of benefits

More efficient processes
Operational benefi '~

Faster data acquisition/verification
Reduced paperwork/errors/ Fewer claims
(relationship, time, S)
Reduced bottlenecks
Improved asset/HR utilization
- Efficient dock doors used by trailers
Strategic benefits

| |
' ELABO
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Considering the full scope of benefits

Operational benefit

Improve the quality of information
Better informed management decisions
Less Inventory/More Cash flow/less
variable costs, reduced shrinkage
Improve the quality of business process
execution
Increased service level

Strategic
benefits
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Opening new business models

With connected waretior

Strategic bénefits

s RFID M= | '
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Conclusion

* An RFID business case should be a
living, breathing document

* Continuous RFID/IoT developments
({ price, T~ performance)

“Implementing RFID-IoT is just the
start... ”
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