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Disclaimer

This book is intended for educational and professional development purposes. The frameworks, tools, checklists, and
recommendations provided should be adapted to each organization’s context, industry, regulations, risks, and strategic
objectives.

The Manifesto

Every product and service exists within a constantly changing environment. Customer expectations evolve, technologies
advance, competitors innovate, regulations change, and markets continuously redefine what customers value.

In many organizations, products are managed as if they were static assets. In reality, they behave like living systems that
must continuously adapt to survive. Features that were once considered innovative become standard expectations.
What was once a competitive advantage eventually becoming a basic requirement. Organizations that fail to recognize
these shifts gradually lose their competitive position.

The greatest threat is not always poor engineering or ineffective marketing. It is the loss of knowledge as information
moves between business functions. Customer feedback remains in Customer Service, production issues stay within
Operations, sales insights are never communicated to Product Management, and valuable lessons from the field never
reach Design and Development. As information leaks across organizational boundaries, decisions become disconnected
from reality.
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The consequences are significant: products evolve more slowly than customer expectations, innovation becomes
reactive instead of proactive, costs increase, quality declines, and customer satisfaction erodes. Eventually, competitors
that learn and adapt faster capture the market.

The OpexEdge Product & Service Lifecycle Framework™ eliminates these disconnects by creating a continuous, closed-
loop flow of information, knowledge, and value throughout the entire lifecycle. Every function contributes to a shared
understanding of the product, every customer interaction becomes an opportunity to improve, and every lesson
learned strengthens future decisions.

This methodology ensures that customer value remains consistent from the first idea through product retirement. It

minimizes knowledge leakage, maintains continuity across every lifecycle stage, and enables organizations to evolve
their products and services at the same pace as the market they serve.

Organizations that continuously learn, adapt, and improve remain competitive. Those that fail to evolve ultimately reach
their own end of life—regardless of how successful they once were.
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Introducing the OpexEdge Product & Service Lifecycle Framework™
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OpexEdge Product & Service Lifecycle Framework™

The OpexEdge Product & Service Lifecycle Framework™ is a customer-centered management methodology that
integrates every business function into a single, continuous value creation system.

It provides a structured approach for transforming customer needs into successful products and services while
continuously improving organizational performance through data, collaboration, and operational excellence.

The framework answers one fundamental business question:

How can an organization consistently transform customer needs into profitable products and outstanding customer
experiences while continuously improving every stage of the journey?

The answer is a closed-loop lifecycle:
Understand - Design - Build - Deliver - Support - Learn - Improve

This lifecycle applies to manufacturing, retail, services, construction, logistics, healthcare, software, education,
consulting, and any organization that creates value for customers.

It is not a software system.
It is not an ERP.
It is not only a Product Lifecycle Management platform.

It is not only a Lean program.
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It is not only a Quality Management System.

It is a business operating framework that connects all of them.

The Five Principles

1. Customer Value Comes First

Every process must begin with a clear understanding of customer needs, expectations, pain points, and experience.

2. Integration Creates Excellence

Departments must operate as one connected system, not isolated functions.

3. Operational Excellence Is Designed

Quality, efficiency, reliability, safety, and service performance must be designed into the system from the beginning.

4. Data Enables Better Decisions

Organizations improve faster when decisions are based on facts, KPlIs, trends, customer feedback, and operational
evidence.

5. Continuous Improvement Never Ends

Every complaint, warranty claim, service ticket, customer review, and operational issue is an opportunity to learn and
improve.

How to Use This Book

This book is designed as a practical field manual, not a theoretical textbook.

Leaders can use it to understand how disconnected departments affect customer value, cost, quality, delivery, and
growth.

Managers can use it to redesign handovers, improve processes, define KPIs, and build accountability across functions.
Practitioners can use the templates, checklists, and field notes to improve daily execution.

Each chapter follows a practical structure:

Purpose.

Inputs.

Methods.

Outputs.

KPIs.

Common mistakes.
Best practices.
Action checklist.

The goal is not only to understand the framework.

The goal is to apply it.
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Chapter 1
The Problem of Disconnected Organizations

OpexEdge Principle:

Customers experience one organization, not separate departments.

Purpose

This chapter makes the cost of departmental fragmentation visible, before the rest of the book introduces the
framework that closes the gaps between functions.

Explanation

Most organizations are structured around departments.
Customers are not.

Customers do not care whether Marketing, Engineering, Procurement, Production, Quality, Warehouse, Sales, Delivery,
or Customer Service performed well individually.

Customers evaluate the complete experience.
They ask:

Did the product solve my problem?

Was it delivered on time?

Was it easy to use?

Was the quality acceptable?

Did the company support me when | needed help?
Was the total experience worth the money?

This is why organizations can appear successful internally while disappointing customers externally.
Marketing may hit its campaign targets.

Sales may hit revenue targets.

Production may hit output targets.

Procurement may reduce purchasing costs.

Customer service may close tickets quickly.

Yet customers may still be dissatisfied.

Why?

Because departmental success does not always equal customer success.
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m THE DEPARTMENT TRAP: WHEN DEPARTMENTS WIN BUT CUSTOMERS LOSE
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Figure 1.1: Department Trap

Organizations are usually designed around specialization.
Marketing understands markets.

Engineering understands design.

Production understands manufacturing.

Quality understands standards.

Procurement understands suppliers.

Sales understands customers.

Customer service understands complaints.

This specialization is necessary.

But specialization without integration creates fragmentation.

Late ‘ Poor Conflicting Warranty
CUSTOMER Delivery Quality Information Issues
REALITY ‘
RESULT # Customer Received
Departments Achieved Their KPIs Poor Value
@OPEXEDGE CONNECTING INSIGHT. DESIGNING VALUE. DELIVERING IMPACT. \ Figure ID: F-001
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Each department develops its own language, objectives, KPls, systems, and priorities.

DEPARTMENT KPIs vs CUSTOMER EXPERIENCE
When we optimize what is easy to measure, we often ignore what matters most to the customer.
O TYPICAL FOCUS @ CUSTOMER EXPERIENCE IMPACT ON
(What Departments Think Matters) @A (What Customers Actually Feel) CUSTOMER

DEPARTMENT KPIs

Tl 1
RERATMEN (What We Measure)

e—1
DESIGN

OPEXEDGE

+ Campaign Reach
+ Leads Generated

Conversion Rate

Design Accuracy
Engineering Changes
Time to Design

Purchase Price
Savings Achieved
Supplier Lead Time

Output / Volume
OEE (Efficiency)
Production Cost

Defect Rate

+ Audit Score
+ Rework Cost

+ Inventory Accuracy
+ Storage Cost
+ Picking Accuracy

* More Leads
+ Brand Visibility
+ Market Share Growth

+ Technical Performance
+ Innovation
+ Design Efficiency

+ Lowest Cost
« Supplier Negotiation
+ Cost Reduction

+ High Output
+ Efficiency
+ Cost per Unit

+ Compliance
+ Zero Defects (Internal)
* Audit Success

+ Inventory Control
+ Space Utilization
+ Cost Efficiency
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+ Customer Satisfaction (Internal)

THE GAP Departments optimize their own KPIs. #

When departments focus only on their own KPIs, the customer experience is broken.

« Hitting Targets
+ Closing Deals
* Revenue Increase

+ Fast Response
« Ticket Resolution
* SLA Achievement

The product may not match
what was promised

| have to repeat my story.
It takes long to get help.

Customers experience the total journey.

Integration, collaboration, and a customer-first mindset close the gap.

CONNECTING INSIGHT. DESIGNING VALUE. DELIVERING IMPACT.

Figure 1.2: Department vs Customer

Over time, departments become internally efficient but externally disconnected.

The result is a company that works hard but does not create value consistently.

Local Optimization vs System Optimization

One of the most dangerous problems in business is local optimization.

Local optimization happens when each department improves its own performance while the total system becomes

weaker.

For example:

Procurement buys cheaper materials, but production defects increase.

Production increases output, but quality escapes rise.

Sales promises faster delivery, but operations cannot meet the commitment.

Customer service closes complaints quickly, but root causes remain unresolved.

Engineering improves product features, but manufacturing complexity increases.

0 LOW TRUST,

0,: HIGH RETURNS
FRUSTRATION,
CHURN

g THE REALITY

In all these cases, one department may report success while the total organization loses value.

The real question is not:

Did the department achieve its target?

The real question is:

Page 8 of 101

opexedg.com |Operational Excellence Edge Consultancy




OpexEdge Product & Service Lifecycle Framework™

Did the organization create more customer value?

The Invisible Costs of Fragmentation

INVISIBLE COST OF FRAGMENTATION

The hidden costs organizations pay when functions operate in silos.

‘ THE CAUSE THE INVISIBLE COSTS THE IMPACT
Disconnected Functions What You Don’t See in Your KPls What It Costs Your Business
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- THE TRUTH

) OPEXEDGE

Fragmentation creates hidden costs that eat your proﬂt slow your growth,
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Figure 1.3: Invisible cost of fragmentation
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Figure ID: F-003

Disconnected organizations suffer from costs that are often invisible in financial reports.

These include:

Delayed decisions.
Repeated meetings.
Poor handovers.
Rework.

Warranty claims.
Customer dissatisfaction.
Duplicate work.
Internal conflict.
Lost knowledge.
Slow innovation.
Poor morale.

Lost opportunities.

Many companies try to solve these problems by launching new improvement programs.

But improvement programs fail when the operating system remains fragmented.

The solution is not another isolated initiative.

The solution is integration.
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Inputs
e Departmental KPI reports
e  Customer complaint and satisfaction data
e Cross-functional meeting minutes
e Organizational chart and reporting lines
e  Existing (or missing) handover documentation

e  Frontline and management interviews

Methods and Tools

e Organizational Fragmentation Self-Assessment (see Template below)
e Cross-functional process/value stream mapping
e Voice of Customer review across touchpoints

o Local vs. system optimization analysis

Case Study

Field Example: The Targets Were Green, the Customer Was Not

A mid-size appliance manufacturer hit every departmental target in one quarter: Marketing hit its lead goals,
Production hit its output plan, and Customer Service closed 95% of tickets within 24 hours. Yet customer satisfaction
scores fell for the third consecutive quarter. A cross-functional review found the cause: Sales was promising delivery
dates that Production could not meet, and Customer Service was closing complaints about late delivery without ever
routing them back to Sales or Planning. Every department was locally optimized. No one owned the customer's
actual experience. Once leadership began tracking one shared, end-to-end fulfillment metric instead of five
departmental ones, the disconnect became visible - and fixable - within a single quarter.

Outputs
e Completed fragmentation self-assessment
e List of undefined or broken handovers
e |dentified "orphaned" process stages with no clear owner

e Executive alignment on the case for lifecycle-based management

KPIs
Area KPI
Handovers Number of cross-functional handovers with no defined owner
Customer Impact % of complaints requiring more than one department to resolve
Alignment Gap between departmental KPl achievement and customer satisfaction trend
Efficiency Rework/duplicate work hours traced to handover failures
Speed Time from issue detection in one department to visibility in another

Common Mistakes

1. Assuming departmental success automatically means customer success.

2. Measuring only local KPIs without checking their impact on the total customer experience.
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Best Practices

OpexEdge Product & Service Lifecycle Framework™

Treating customer complaints as isolated incidents rather than signals of a systemic disconnect.
Allowing handovers between departments to remain undocumented or informal.
Rewarding speed of closure (tickets closed, campaigns launched) over resolution of root causes.

Treating fragmentation as a communication problem to fix with more meetings, rather than a structural one.

crisis before mapping how departments actually connect.

Assuming more headcount or more software will fix a broken operating model.

e Map the full customer journey before mapping departments

e Use at least one shared, cross-functional metric everyone is accountable to

e Make every handover explicit, documented, and owned

e Review customer complaints jointly across the functions involved

o Watch for departments hitting targets while customer satisfaction falls — that gap is the signal, not the KPI

Templates

Template: Organizational Fragmentation Self-Assessment
Department | Reported Success Metric | Customer-Facing Symptom | Root Disconnect

Marketing |
Sales |
Production |

Customer Service |

Executive Checklist

Use the following questions to assess your organization:

9. Can customer requirements be traced from market research to product design?

10. Does production understand why customers buy the product?

11. Does procurement understand how supplier performance affects customer satisfaction?

12. Does customer service influence future product design?

13. Are complaints analyzed for root causes, not only closed?

14. Are warranty claims connected to design and process improvement?

15. Are KPIs aligned across departments?

16. Does leadership review the full lifecycle, or only departmental reports?

If the answer to most of these questions is no, your organization does not have a complete lifecycle.

It has departments.

Key Takeaways

Disconnected departments create hidden costs.

Departmental success does not guarantee customer success.
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Customer value is created across the full lifecycle, not inside one function.
The organization must manage value flow, information flow, and knowledge flow together.
The OpexEdge Product & Service Lifecycle Framework™ exists to connect these flows into one integrated system.
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Chapter 2

The OpexEdge Lifecycle Framework

OpexEdge Principle:

A product is not a department’s output. It is the result of an organization working as one system.

Purpose

The purpose of this chapter is to introduce the complete OpexEdge Product & Service Lifecycle Framework™ and
explain how it connects all business functions into one closed-loop value creation system.

Explanation

The Lifecycle Logic

A Continuous Closed-Loop System that Transforms Customer Needs into Superior Value

m THE OPEXEDGE PRODUCT & SERVICE LIFECYCLE FRAMEWORK™
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hi + Process Design b Collaboration
+ Supplier Management

f‘.“ 1. Customer Value Comes First

00 2 Integration Creates Excellence

+ Root Cause Analysis {3} 3. Operational Excellence Is Designed 5 5
Technology & « Lessons Learned + Capacity Planning Q Process
Capabilities = sil 4 DataEnables Better Decisions | + Resource Preparation Excellence
5 Continuous Improvement Never Ends
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N
S m CONTINUOUS CLOSED-LOOP
Insights drive improvement.
Improvement creates better value.

A product is not complete when it Is sold. It is complete when the orgaruzat:on has learned from the cuftomer experience
and used that knowledge to improve the next product or service.

~
( Y OPEXEDGE CONNECTING INSIGHT. DESIGNING VALUE. DELIVERING IMPACT. Figure ID: F-004
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Figure 2.1: Framework

The framework follows seven major stages:
Understand = Design - Build - Deliver - Support = Learn - Improve

Each stage has a clear purpose.
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Each stage receives inputs.

Each stage applies methods.

Each stage produces outputs.

Each stage hands knowledge to the next stage.
The lifecycle is not a straight production line.

It is a business learning loop.

Stage 1 — Understand
This stage answers:
What does the customer need, expect, value, and struggle with?
Key activities include:
e Market research
e Voice of Customer
e  Focus groups
e Customer interviews
e  Surveys
e Kano analysis
e  Competitor benchmarking
e Complaint analysis
e  Warranty data review
Main outputs:
e  Customer requirements
e  Market opportunity report
e Customer personas
e  Prioritized needs

e  Product opportunity brief

Stage 2 — Design
This stage answers:
How will the organization transform customer needs into a product or service concept?
Key activities include:
e  Product strategy
e Business case
e  Product roadmap
e Design thinking
e Engineering design

e Technical specifications
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Prototype development
Design review

DFMEA

QFD / House of Quality

Main outputs:

Approved product concept
Prototype

Technical specifications
Bill of materials

Design validation report

Product requirements document

Stage 3 — Build

This stage answers:

OpexEdge Product & Service Lifecycle Framework™

How will the organization produce the product consistently, efficiently, safely, and profitably?

Key activities include:

Manufacturing process design
Supplier qualification
Procurement planning
PFMEA

Control plan

Production planning

Work instructions

SOPs

Tooling

Lean layout

Quality control planning

Main outputs:

Approved suppliers
Production process
Production readiness plan
Control plan

Work instructions
Finished products

Quality records
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Stage 4 — Deliver

This stage answers:

How will the organization sell, fulfill, deliver, install, and confirm acceptance?

Key activities include:

Sales process
Order review

Contract review

Inventory availability check

Warehouse picking
Delivery planning
Logistics coordination
Installation
Commissioning

Customer acceptance

Main outputs:

Confirmed orders
Delivery records

Installed product

Customer acceptance certificate

Sales and delivery feedback

Stage 5 — Support

This stage answers:

How will the organization protect customer trust after delivery?

Key activities include:

Warranty management
Maintenance

Spare parts planning
Complaint handling
Customer service
Service level agreements
Field service

Failure analysis

Main outputs:

Closed service tickets
Warranty reports
Maintenance records

Complaint trends

OpexEdge Product & Service Lifecycle Framework™
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Service performance dashboard

Stage 6 — Learn

This stage answers:

OpexEdge Product & Service Lifecycle Framework™

What knowledge can be extracted from customer experience and operational performance?

Key activities include:

KPI analysis

Complaint analysis
Warranty trend analysis
Customer satisfaction review
NPS review

Root cause analysis

Business intelligence

Lessons learned review

Main outputs:

Improvement opportunities
Customer insight reports
Failure trend reports
Process improvement ideas

Product improvement requests

Stage 7 — Improve

This stage answers:

How will the organization use learning to improve the next product, process, or customer experience?

Key activities include:

PDCA

Kaizen

DMAIC

CAPA

Design updates
Process updates
Supplier development
SOP revision

Training updates

Innovation pipeline

Main outputs:

Updated requirements
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e Improved designs
e Revised processes
e Updated standards
e New product ideas

e Next lifecycle input

The Three Flows of the Framework

m THE THREE FLOWS
The lifeblood of the OpexEdge Product & Service Lifecycle Framework™

o Understanding —> Creating — Delivering — Experiencing — Retaining

@ VALUE FLOW 20, PN TS @ —5F N — S
(Why We Exist) (Q oo
y We Exisi

The framework works through three interconnected flows that must be aligned for superior customer value and operational excellence. }

KEY OUTCOME |

&

Understand Define Create Deliver Customer Loyalty &
From customer Customer Needs Value Offerings Value Experience Advocacy HIGHER CUSTOMER VALUE
needs to delivered + Voice of Customer + Value Proposition + Products & Services + Availability + Satisfaction * Retention
value and loyalty. « Market Insights + Requirements « Solutions « Performance * Usability * Repeat Business Stronger on‘alty, preference,
« Pain Points + Prioritization « Experiences + Reliability « Support « Referrals and sustainable growth.

e Designing — Planning — Producing — Delivering — Supporting — Improving KEY OUTCOME

PROCESS FLOW > B —» — ah _— —_—
(How We Create Value) @ @ ® @ '

I désiens Design Plan Produce Deliver Support Improve
Tomgesguto + Concept + S&OP / Demand . i . i + Installation + Performance OPERATIONAL EXCELLENCE
delivery through + Engineering + Capacity * Qualty Control * Logistics - Warranty * Innovation Higher quality, lower cost, |
efficient processes. * Validation * Materials « Efficiency « Distribution * Service . 't;‘:::;r:ue:‘u:m faster delivery, safer operations. |
0 Capture — Organize — Analyze —> Decide — Act — Learn 1
INFORMATION FLOW ‘
@ — — —_— —_ —_—
(What We Learn |
and Decid
—_——————— Capture Organize Analyze Make Take Learn &
From data to insights Data Data Insights Decisions Action Improve ‘ SMARTER DECISIONS
o betier docisiona + Transactions + Clean + Trends + Prioritize + Execute + Knowledge Better performance today
il Noserins * Interactions * Structure * Root Causes * Resource * Monitor * Standardize and continuous improvement
9 + Feedback + Integrate + Patterns Allocation + Adjust « Share tomorrow.
\ + Risk Management

When the Value, Process, and Information flows are aligned, STOMER VALUE

THREE FLOWS. ONE SYSTEM. the organization delivers superior value consistently. AT THE CENTER

>

(
{

( ) OPEX EDGE CONNECTING INSIGHT. DESIGNING VALUE. DELIVERING IMPACT. Figure ID: F-005

Figure 2.2: The Three Flows
Every organization must manage three flows.

1. Value Flow
This is the visible flow.

The organization creates a product or service and delivers it to the customer.

2. Information Flow

This is the flow of requirements, specifications, data, instructions, orders, and feedback.

When information flow is weak, departments make decisions based on assumptions.

3. Knowledge Flow

This is the flow of learning.
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It includes lessons learned, root causes, improvement actions, design updates, and new standards.
Many organizations manage value flow.
Fewer manage information flow.

World-class organizations manage all three.

Why This Framework Matters
@ LIFECYCLE CLOSED LOOP

Turning Customer Experience into Organizational Knowledge and Future Value

THE ESSENCE: The lifecycle is complete only when what we learn from the customer experience
changes what we design, how we build, and how we deliver next time.

$» FORWARD FLOW: We create value for the customer

© (5}
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9 w | B e i
Customer i L (*) & ull I FUTURE VALUE
Needs &A What happens What happens What happens What happens What happens What happens What happens
Expectations + Discover needs + Define concept + Plan & prepare « Sell & fulfill + Provide support « Collect data + Decide changes * Higher Value
7lobs tollie done « Understand context |« Set requirements + Source & procure + Deliver on time + Handle issues + Analyze performance |« Improve design * Lower Cost
« Pain points + Analyze market « Develop solution * Produce « Install / handover * Manage warranty « Listen to customers « Improve processes + Better Quality
& Coftitiof Use + Identify gaps + Validate & test + Ensure quality + Confirm acceptance + Provide service « Find root causes + Develop suppliers + Faster Delivery
‘ « Prioritize needs « Refine design * Prepare for scale « Capture feedback * Keep promises « Extract insights * Innovate « Stronger Loyalty
« Desired outcomes
Z + Sustainable
Key Output Key Output Key Output Key Output Key Output Key Output Key Output Growth
N . Y
T=
= L
Validated Approved Ready to Satisfied Customer Actionable Better Products,
| Customer Needs Design Produce Customer Trust Insights Better Processes,
\ L . Better Experience
4 2 + 4 + 4+ + 4 + 4 + 4 T
1 1 1 1 1 1 1 | 1 1 I 1 1
1 N i 7 N 7 S s . e s 7 { TR 7 N e 7 ' :
: New customer New insights New findings Feedback changes Service insights Root causes Improvements |
1 insights change change what change how how we deliver change how we change what we become the input |
: our understanding. we design. we build. next time. support. prioritize. for the next cycle. |
\ !
N —————— ———— RETURN FLOW: Learning flows backward and improves every stage ===—=— === == == = === == 4
‘ i
CLOSED LOOP o, . C) We don't just We don't just fix p ‘ We don't just improve /J We don't just meet |.f§«‘ -
3 o e S —
MEANS: l . deliver products problems — we ‘ once — we improve expectations — we - ~\y- . 4
— we learn. remove causes. continuously. ] .I raise them. : N EVERYCYCLE

Figure 2.3 - Lifecycle Closed Loop

A lifecycle framework prevents customer needs from being lost between departments.
It ensures that:

e Marketing research reaches product design.

e Product design considers manufacturing capability.

e  Procurement understands lifecycle quality impact.

e  Production follows controlled processes.

e Quality data reaches engineering.

e  Customer service feedback reaches strategy.

e Continuous improvement is based on evidence.

The framework creates one common language across the organization.
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Inputs

e Chapter 1 fragmentation assessment results

e Business strategy and objectives

e  Existing process documentation across departments

e Current organizational structure and ownership model

e Customer journey maps

Methods and Tools

o Lifecycle Stage Mapping (see Template below)
e Three Flows analysis (Value / Information / Knowledge)
e Closed-loop lifecycle diagramming

e Stage ownership and handover-definition workshops

Case Study

Field Example: Mapping the Framework Uncovered Three Orphaned Stages

OpexEdge Product & Service Lifecycle Framework™

When a mid-size distributor first mapped its own operations onto the seven-stage lifecycle, leadership expected a
tidy match. Instead, three stages - Learn, Improve, and half of Support - had no clear owner and no defined
handover from the stage before them. Customer complaints were being closed in Support but never reaching
Design. The exercise of simply drawing the lifecycle and asking 'who owns this stage today?' surfaced more
organizational risk in one workshop than a year of departmental KPI reviews had.

Outputs
e Documented seven-stage lifecycle map
e Named process owner per stage
o Defined handover requirements between stages

o Baseline "as-is" vs. target "to-be" lifecycle comparison

KPIs
Area KPI
Ownership % of lifecycle stages with a named owner
Handovers % of handovers with documented inputs/outputs
Speed Time from customer insight to product launch (full lifecycle cycle time)
Gaps Number of 'orphaned' stages identified (target: zero)
Learning % of field lessons that reach Design/Engineering
Templates

Template: Lifecycle Stage Mapping Template

Stage | Current Owner | Key Handover Document | Gap Identified
Understand | | |

Design | ___[__ | __

Buid| ___ | | ___

Deliver | __ | |
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Support | ___ | | ___
Learn| | |

Improve | | |

Common Mistakes

25.
26.
27.
28.
29.
30.
31.
32.

17

18.
19.
20.
21.
22.
23.
24.

Treating product development as an engineering-only activity.
Treating customer service as a cost center only.

Measuring departments separately without lifecycle KPlIs.
Ignoring warranty data during product redesign.

Starting digital transformation before process integration.
Closing complaints without capturing root causes.

Allowing procurement decisions to damage product quality.

Launching products without production readiness checks.

Best Practices

Assign one accountable owner per lifecycle stage — not a committee
Document handover criteria before scaling the framework

Treat the lifecycle as a loop: always close back to Learn and Improve
Review all three flows together — value flow alone hides the real problems

Use the lifecycle map as the organization's shared language, not a department's private diagram

Executive Checklist

Use these questions to evaluate your lifecycle:

Do you have one documented end-to-end lifecycle map?

Does each stage have clear inputs and outputs?

Is every handover between departments defined?

Are customer requirements traceable through design, production, and service?
Are warranty and complaint data reviewed by leadership?

Are improvement actions linked to customer value?

Do all departments share common lifecycle KPIs?

Is the lifecycle supported by digital systems and clear ownership?

Key Takeaways

The OpexEdge Product & Service Lifecycle Framework™ connects business functions into one closed-loop system.

The seven stages are Understand, Design, Build, Deliver, Support, Learn, and Improve.

The framework manages value flow, information flow, and knowledge flow.

The lifecycle does not end when the product is delivered.
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It continues until the organization learns from the customer experience and improves the next cycle.
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Chapter 3
Market Research and Voice of Customer

OpexEdge Principle:

If customer needs are unclear at the beginning, problems will become expensive at the end.

Purpose

The purpose of this chapter is to explain how organizations capture customer needs, market signals, expectations,
complaints, and opportunities before moving into product strategy and design.

Market research is not a marketing activity only.

It is the foundation of the entire lifecycle.

Explanation
Why This Stage Matters

Many product failures begin before the product is designed.
They begin when organizations assume they understand the customer.

Teams may rely on opinions, historical habits, competitor imitation, or internal preferences instead of structured
customer evidence.

When customer needs are poorly understood, the consequences appear later as:
e Weak product-market fit
e Low sales conversion
e Excessive design changes
e  Customer complaints
e  Warranty costs
e Poor satisfaction
e Lost market share

The earlier the organization understands the customer, the cheaper and faster it becomes to create the right product.

Inputs
Market research and Voice of Customer activities may receive inputs from:
e Business strategy
e  Existing customer feedback
e Salesreports
e Customer complaints
e  Warranty claims
e Service tickets
e  Competitor analysis

e  Market trends
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e Social media comments

e Online reviews

e Distributor feedback

e Retail observations

e  Previous product performance

e Leadership priorities

Methods and Tools

1. Voice of Customer

@ VOC FUNNEL

From Customer Voice to Actionable Requirements

g, The goal is not to collect more opinions.
The goal is to understand what truly matters and act on it.

SOURCES OF VOICE THE VOC FUNNEL PROCESS
(LISTEN WIDELY)

.8 | \Custormér Raw data, open comments,
.&‘ Interviews == CAPTURE > y

ideas, needs, complaints,
Collect everything
¢ Surveys &
Questionnaires =85
Organize and

suggestions.
customers say.
Focus Groups clean the data.

CLARIFY Remove duplicates,
group similar comments,
clarify meaning.

Neo
B

1

1

Eiienieni Y x e ANALYZE Identify themes,
o i . trends, frequency,
S rt L -—— Find patt: d
URPOrSSoge N Jic partelpe e sentiment, and impact.

key insights.

- )

Sales & CRM X
\
Data o PRIORITIZE Evaluate by Impact on
Focus ogiwiEe —P Customer, Frequency,
] oFd Mcath and Importance.
g Online Reviews & \
xxxx  Social Media RSN
‘\ \ TRANSLATE From customer language
\ SE e mmm ~—P  tobusiness & technical
Warranty & o \ requirements.
Returns Data S
LS
Vo
y=a Competitor & % . _—— N Design, improve, innovate,

Py
i

Market Insights and validate with customers.

*it @ | f.fl @

nn
Deep Understanding Prioritized Customer Clear Direction for Better Produl:ts. Stronger Loyalty,
of Customer Needs Requirements Design & Strategy ‘ Higher Satisf: inable Growth
S - )
Figure 3.1: VOC

Voice of Customer is the structured process of capturing what customers need, expect, like, dislike, value, and complain
about.

VOC should not only collect comments.
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It should translate comments into business requirements.

2. Focus Groups
Focus groups allow the organization to explore customer opinions in depth.
They are useful when the company wants to understand:

e  Buying motivations

e  Product preferences

e  Pain points

e Feature expectations

e Emotional reactions

e  Price sensitivity

e Usage behavior

3. Customer Interviews
Interviews are powerful because they reveal the story behind customer behavior.
A customer may say, “The product is difficult to use.”

But the real issue may be installation, training, packaging, instructions, after-sales support, or product design.

4. Surveys
Surveys help quantify customer opinions across a larger audience.
They are useful for measuring:

e  Satisfaction

e Feature importance

e Purchase intention

e Brand perception

e  Price acceptance

e Service experience
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5. Kano Model

@

P \
BASIC NEEDS
Must-be Requirements

Expected by customers. If
missing, customers are very
dissatisfied. If present,

they are simply satisfied.
PERFORMANCE NEEDS
One-dimensional Requirements
The more you deliver,

the more satisfied customers
become. The less you deliver,
the less satisfied they become.

KANO MODEL

Understanding What Customers Truly Value

CUSTOMER SATISFACTION

Very Satisfied
A

i

OpexEdge Product & Service Lifecycle Framework™

The Kano Model helps organizations prioritize features by understanding how they impact customer satisfaction.

EXAMPLES IN A HOME APPLIANCE (WATER HEATER)

EXCITEMENT NEEDS

PERFORMANCE
NEEDS

BASIC NEEDS

Not Fulfilled
(Not Implemented)

EXCITEMENT NEEDS
Attractive Requirements
Unexpected delights.

If present, customers are very
satisfied. If absent, customers
are not dissatisfied.

INDIFFERENT
Indifferent Requirements
Features that do not impact
satisfaction whether present
or absent.

REVERSE NEEDS
Reverse Requirements
Features that some customers
dislike. If present, they cause
dissatisfaction.

© ©00O0 6006

2. Ask Questions

v
Very Dissatisfied

HOW TO USE KANO MODEL

3. Analyze Answers

1. Identify Features /

Requirements — Ask customers how they feel Use the evaluation table ==
List all potential features if the feature is present and to determine the

or requirements. if it is absent. Kano category.

=* INDIFFERENT

P Fully Fulfilled
(Well Implemented)

®© 000 e

REVERSE NEEDS

4. Prioritize Actions

Focus on Basic and Performance
needs first, then Excitement
needs to differentiate.

Figure 3.3: KANO Model

The Kano Model helps classify customer requirements into:

e Basic needs

e Performance needs
e Excitement needs
e Indifferent features
e Reverse features

This prevents organizations from investing heavily in features that customers do not value.

6. Complaint and Warranty Analysis

Customer complaints and warranty claims are not only service issues.

They are market research data.

They show where customer expectations are not being met.

7. Competitor Benchmarking

Benchmarking helps the organization understand:

CATEGORY EXAMPLE FEATURE

Safe to use (no electric shock),

Basic Needs 5
Heats water reliably

Heats water faster,

Performance Needs s
More energy efficient

Wi-Fi control from phone,

Excitement Needs
Smart usage reports

Indifferent Color of the outer body

Too many complex buttons

Reverse Needs E
(annoying for some users)

HOW TO CLASSIFY A FEATURE

Ask functional and dysfunctional questions.
Analyze the pattern of answers.
Classify the requirement.

Prioritize your focus and investments.

KEY TAKEAWAY

Do the basics right.
Improve the performance.
Delight the customer.
Avoid what they don’t want.
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e  What competitors offer

e  Where the company is stronger

e  Where competitors are stronger

e What customers may expect as market standard

e  Where differentiation is possible

FIGURE 3.2

1

WHY
(Highest Level)

2

WHAT

(Customer Level)

3

HOW

Functional Level)

4

WITH WHAT

(Technical Level)

5

MEASUREMENT
(Quantifiable Level)

@
o
®
©
D
o

Cusmmer Voice

We translate what

CUSTOMER REQUIREMENT HIERARCHY

From Customer Voice to Technical Characteristics

(ab
@*@ﬁ@ © -0 -0

Needs

Case Study

Functions
What it must do

say into clear, and

EXAMPLES

CUSTOMER PURPOSE

Y The reason customers
buy or use the product.

CUSTOMER NEEDS
What customers need
to achieve their purpose.

FUNCTIONAL REQUIREMENTS
What the product or service
must do to satisfy the needs.

TECHNICAL REQUIREMENTS
The product and process
characteristics that enable

the functions.

MEASUREMENT & TARGETS
How we measure performance
and the target levels.

THE FLOW OF TRANSLATION

Technical Requirements
How it will be achieved

Field Example: A Feature Nobody Asked For
A consumer electronics team launched a much-requested 'smart' feature based on internal assumptions about
customer needs, skipping formal Voice of Customer work to save two weeks of schedule. Post-launch surveys
showed fewer than 8% of customers used it, while the top requested improvement - battery life - had never been
raised internally. The next product cycle used structured VOC interviews and Kano analysis before design started; the
resulting feature set shipped with a 61% adoption rate in its first quarter.

Outputs

The main outputs of this stage are:

e  Customer requirements list

e  Market opportunity report

e Customer personas

e VOC summary

e Kano analysis results

e Competitor benchmark

+ Save time

+ Stay safe

- Feel comfortable
« Be productive

+ Easytouse
+ Reliable

+ Durable

+ Affordable

+ Good after-sales support

« Heat water quickly
« Prevent leakage
* Reduce noise

* Fitin small spaces

+ Heating power (kW)

« Pressure rating (bar)

* Material type

+ Insulation thickness

+ Component dimensions

+ Heat water in < 3 minutes
+ No leakage at 7 bar

+ Noise 5 45 dB

+ Lifespan 2 § years

« Efficiency > 92%

Targets

How we measure

What customers get

OpexEdge Product & Service Lifecycle Framework™

that guide design, development, and delivery.

WHY THIS HIERARCHY
MATTERS

EXPLANATION 1

Captures the fundamental goals
behind customer needs.

This aligns the organization
with the real value that matters.

Keeps the focus on
customer value.

Aligns all departments
with a common
understanding.
Prevents assumptions
and scope creep.
Creates clear basis

for design, testing,
and quality.

Enabl

control, and continuous
improvement.

Reflects the outcomes and
benefits customers expect.
This is the language of

the customer.

Defines the key functions
the product must perform.
It bridges customer needs
and technical solutions.

Specifies the technical
solutions and constraints
required to deliver

the functions.

testable, and verifiable.
This ensures quality,
consistency, and improvement.
| REMEMBER

Do not jump to solutions.
‘ Move down the hierarchy.
| Do not skip levels.

Each level must be clear
before you go deeper.

Delivered Value

Figure 3.2: Customer requirements hierarchy
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Product opportunity brief
Prioritized customer needs
Early risk assumptions

Input to product strategy

Handover to the Next Stage

The output of market research must be handed over to product strategy and design in a structured way.

A weak handover may look like this:

“Customers want something modern and affordable.”

A strong handover looks like this:

“Target customers need a compact product that saves space, can be installed in less than 30 minutes, fits within a
defined price range, requires minimal maintenance, and includes reliable after-sales support.”

The second statement can be designed, measured, tested, and improved.

KPlIs

Useful KPIs for this stage include:

Number of customer insights collected

Survey response rate

Focus group completion rate

Customer requirement clarity score

Percentage of requirements validated by data

Number of complaints converted into improvement actions
Market opportunity score

Customer satisfaction baseline

NPS baseline
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Common Mistakes

33. Asking customers what they want without understanding why.

34. Confusing opinions with requirements.

35. Listening only to sales teams and ignoring service teams.

36. Treating complaints as negative events instead of learning opportunities.
37. Copying competitors without understanding customer value.

38. Allowing leadership preference to replace market evidence.

39. Moving to design before requirements are prioritized.

40. Ignoring silent customers who leave without complaining.

Best Practices

e Combine qualitative and quantitative research.

o  Use customer language first, then translate it into technical language.

e Include marketing, sales, design, quality, and customer service in VOC review.
e Validate assumptions before investing in design.

e  Prioritize requirements using structured methods.

e Review complaints and warranty data regularly.

e Document findings clearly before handing them to product strategy.

Templates

Template: Voice of Customer Capture Template
Source (complaint / survey / interview) | Customer Statement | Underlying Need | Priority

Executive Checklist
Before moving to product strategy, confirm that:

41. Target customers are clearly defined.

42. Customer needs are documented.

43. Customer requirements are prioritized.
44. Customer pain points are understood.

45. Competitor positioning is reviewed.

46. Complaint and warranty data are analyzed.
47. Kano categories are identified.
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48. The product opportunity is clearly stated.
49. The business opportunity is supported by evidence.
50. The next team receives a structured handover.

Key Takeaways

Market research is the beginning of lifecycle excellence.

Voice of Customer converts customer opinions into structured requirements.

Kano analysis helps distinguish basic, performance, and excitement needs.
Complaints and warranty data are valuable sources of product improvement.

The quality of product strategy depends on the quality of customer understanding.
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Chapter 4
Product Strategy and Business Case

OpexEdge Principle:

A product should not move to design because it is interesting. It should move to design because it is strategically
justified.

Purpose

The purpose of this chapter is to explain how organizations convert customer insight and market opportunities into a
clear product strategy and business case.

This stage answers three critical questions:
51. Should we develop this product or service?
52. How will it create value for customers?

53. How will it create value for the business?

Explanation
Why This Stage Matters

Many organizations move too quickly from idea to design.

They hear a customer request, see a competitor launch, or identify a market trend, then immediately start developing a
product.

This creates risk.

A product may be technically possible but commercially weak.

It may satisfy customers but fail financially.

It may fit today’s market but conflict with the company’s strategy.

Product strategy prevents emotional decisions and forces the organization to evaluate opportunity, fit, risk, investment,
and expected return.

Inputs
The main inputs to this stage include:
e Voice of Customer report
e  Customer requirements
e Market opportunity report
e Competitor benchmark
e Business strategy
e Financial targets
e Operational capability
e Technology capability

e Regulatory requirements
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Risk assumptions

Available investment

Methods and Tools

1. Product Opportunity Assessment

OpexEdge Product & Service Lifecycle Framework™

This tool evaluates whether the opportunity is attractive enough to pursue.

It may include:

Market size
Customer urgency
Competitive intensity
Revenue potential

Profit potential

Operational complexity

Strategic fit

2. Business Case

FIGURE 4.1

@/ Purpose:

BUSINESS CASE CANVAS

From Opportunity to Approved Investment

Evaluate the opportunity, define the value, assess the feasibility,
and make a fact-based Go / No-Go decision.

f&  PROJECT NAME:

) oare

(2 VERsION:

Suscloblrel e J Al 2 @ 1. CUSTOMER & MARKET ‘ . 2. VALUE PROPOSITION @ 3. REVENUE MODEL

1. CUSTOMER NEEDS

Validated needs and
insights from VOC

2. MARKET OPPORTUNITY
Attractive market with
clear potential

3. STRATEGIC FIT
Aligned with business
strategy and goals

5. RISK REVIEW
Risks identified,
mitigated and
acceptable

APPROVED
BUSINESS CASE
Go / No-Go Decision

PRINCIPLES

Custot e
OF A STRONG @ SRS e
BUSINESS CASE

+ Target Customer / Segment ‘
+ Customer Problem / Job to be Done

* Market Size & Growth

+ Customer Insights Summary

+ Market Trends

+ Needs Urgency

a Key Insight:

+ Our Proposed Solution

+ Key Benefits for Customer
+ Differentiation / Why Us

+ Competitive Advantage

+ Proof Points / Evidence

@ Value Statement:

@ 5. INVESTMENT REQUIRED O 6. FINANCIAL OUTLOOK ‘

+ Capital Investment
+ Working Capital

+ People / Resources

+ Technology / Tools

+ Total Investment Required

+ Gross Margin (%)

+ EBITDA / Operating Profit
+ Net Profit

+ ROI (%)

« Payback Period

+ NPV / IRR (if applicable)

& Total Investment:
s H

,.I/i Financial Summary:

+ Pricing Approach

+ Revenue Streams

+ Sales Channels

+ Expected Market Share

+ Revenue Forecast (Year 1/3/5)

@ Revenue Summary:

Y

PREPARED BY:
BUSINESS UNIT:

REVIEW STAGE:
[ 1dea

© B

[0 Concept [] Pre-Dev [] Go/No-Go

4. COST STRUCTURE

+ Product Development Cost

+ Manufacturing / Service Delivery Cost
* Marketing & Sales Cost

+ After-Sales / Service Cost

+ Total Cost of Ownership

® Cost Summary:

e 7. RISKS & ASSUMPTIONS

KEY RISKS KEY ASSUMPTIONS.
« Market Risk « Market Growth

« Financial Risk « Price Point

« Tochnical Risk + Cost Estimates

« Operational Risk « Adoption Rate

« Supplier Risk * Resource Availability
+ Regulatory Risk « Technology Readiness
+ Customer Acceptance Risk

@ Risk Level: @ Low Medium @ High

@ 8. SUCCESS KPIS

+ Revenue Target

+ Gross Margin Target

+ Market Share Target

+ Customer Satisfaction Target
+ NPS Target

+ Payback Period Target

+ Quality / Warranty Target

£\ KPI Summary:

JA\ 9 ROADMAP (iGH Levey) @ 10. GO/ NO-GO DECISION

Based on the evaluation above, the decision is:

PHASE 1
Launch (0 - 12 Months)

PHASE 2
Grow (12 - 24 Months)

+ Key Features + New Features
« Target Market * New Markets
« Miestones + Milestones

Financial return
must be clear.

PHASE 3

- -

Expand (24 - 36 Monthe)

+ Line Extensions « Enhancements
« Partnerships « Efficiency
« Miostones + Milestones

Risks must be
known and managed.

®

¥

PHASE 4
Optimize (36+ Months)

[JJ NO-GO 0o ot proceed

Q

Strategic fit ensures
long-term success.

Figure 4.1: Business case canvas

A business case explains why the organization should invest in the product.

It should include:

[ GO poceestorroseroosgn (] Donot proceed

[] HOLD  foscive key itoms ant review [_] REWORK / REDIRECT ~ APPROVED BY:
Kl oe o spprouch

validated.

DECISION NOTES:

TITLE:
DATE:
Assumptions must be Q@9 Cnetmtam
‘ n‘ review drives better
decisions.
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e Target customer

e  Customer problem
e Proposed solution

e Expected revenue

e Expected cost

e Expected margin

e Investment required
e Risks

e Assumptions

e  Success criteria

3. Product Roadmap

OpexEdge Product & Service Lifecycle Framework™

FIGURE 4.2

PRODUCT STRATEGY FUNNEL

From Customer Needs to Approved Product Business Case

&

Purpose: Filter ideas and opportunities through strategy, value, financials,
and risk to ensure we invest in the right products.

+ What do customers « Review VOC findings
CU_STOMER NEED:! need and struggle « Analyze customer Customer Needs
Validated needs with? jobs and pains Summary
1'°";<VOC and h * What insights have + Group needs
market researci we learned? by themes

Is the market large

Market size analysis

MARK-ET OPPORT_UNITY enough? S
At':quac": e ':p T‘: S * s the opportunity « Customer urgency
o gl attractive? + Competitive
create value

landscape

STRATEGIC FIT

Does it fit our

Strategy alignment

strategy? « Capability assessment
Aligned with business « Do we have (or can « Resource availability
strategy, capabilities, we build) the « Differentiation
and goals capabilities? potential

financially
ble

RISK REVIEW
Risks identified,
evaluated and
mitigated

Will it generate
adequate returns?

Is the investment
Jjustified?

What could prevent
success?

Can we manage
the risks?

Do the benefits

.

Revenue forecast
Cost estimate
Profit & margin
Investment & ROI
Payback period

Risk identification
Risk assessment
Mitigation planning
Scenario analysis

Stage-Gate review

Market Opportunity
Assessment

0/ Strategic Fit
Score & Summary

Financial Analysis
& Business Case

Risk Register
& Mitigation Plan

APPROVED PRODUCT outweigh the + Leadership decision Go / No-Go
BUSINESS CASE costeanclrieis? + Define success Decision &
Go / No-Go + Should v;le move criteria Business Case
decision forward? = Approve or reject
r —_— S N
GO HOLD NO-GO REWORK REDIRECT
Proceed to Hold and collect Do not proceed Rework and Redirect toa
Product Design more information with this idea re-evaluate

SUCCESS FACTORS

Start with real customer needs

LT R

Voice of Customer Report

different opportunity

COMMON MISTAKES TO AVOID
Starting design without a business case

Align with strategy and capabilities

Market Opportunity Report

gl ing
Competitor Benchmark

2
-]
&
H]

Prove financial viability

Business Strategy

Underestimating total lifecycle cost

14

O

Manage risks proactively

Define clear success criteria

Financial Targets

anl
{3} Operational & Technology Capability
e

Rk Assureniions Treating assumptions as facts

BEELLD

Available Investment

e Figure 4.2: Product strategy funnel

Ignoring after-sales & warranty impact

Allowing unclear requirements into design
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The roadmap shows how the product or service may evolve over time.

It helps leadership understand:

Initial launch scope
Future versions
Feature priorities
Development timing

Resource needs

4. Stage-Gate Review

FIGURE 4.3

©]

+ Define target customer + Develop product concept « Prototype development « Production readiness « Post-launch review
customer needs + Define value proposition «» Technical feasibility + Testing & validation + Market launch « Performance tracking
* Identify opportunities « Initial business case | « Preliminary design « Customer validation + Go-to-market plan « Lessons learned
* Initial feasibility | « High-level requirements ! « Refined business case | « Cost & process validation | « Training & support |+ Continuous improvement
} ! H 3
GATE1 GATE 2 (;ATE 4
Screen Second
Screen Te
GATES &
Is the opportunity Does the opportunity Is the concept feasible Does the solution meet Are we ready to launch
worth exploring? have strong potential? and the business case customer needs and successfully?
attractive? business targets?
Reduces risk by Improves ROI by Z
KEY BENEFITS @ evaluating early [ @ investingin the right | Akgra s o o o.% Eneres croms-fomtonel o e i
ad = nities goals an rables iew ownership MEE  of product launches

Stage 1
Stage 2
Stage 3
Stage 4
Stage 5
Stage 6

STAGE-GATE MODEL

Managing Risk and Improving Success in Product Development

1 DISCOVER
Explore Opportunity

* Understand market and

TYPICAL STAGE-GATE DELIVERABLES

Opportunity Brief, Market Insights, Initial Feasibility

Opportunity Definition, Business Case, Requirements

Concept Design, Feasibility Results, Updated Business Case

Prototype, Test Resuits, Validation Plan, Cost Validation

Launch Plan, Production Plan, Marketing Plan

Performance Report, Lessons Learned, Improvement Plan

DEFINE

Define the Opportunity

Ja» WHO PARTICIPATES IN GATES?

DEVELOP

Develop the Solution
|
|

)

Executive Sponsor / Leadership
Marketing & Sales
Finance

R&D / Engineering

Operations / Manufacturing
Quality
Supply Chain

Purpose: Ensure that the right products are developed by evaluating key deliverables
at each stage before moving to the next.

STAGE-GATE DECISION OPTIONS

® co Proceed to the next stage

(@) HOLD  Needmore information / time
6 NO-GO Do not proceed

e REWORK Go back and improve

(~)

REDIRECT Change direction / scope

VALIDATE
Validate the Solution

)

Y  BEST PRACTICES

Define clear gate criteria before starting

+ Use data, not opinions, in gate decisions
* Involve the right people at the right time

Document decisions and rationale
Learn fast and adapt
Kill weak ideas early

* Celebrate informed decisions

Customer Service (as needed)

Figure 4.3: Stage gate model

LAUNCH
Launch the Product

)
O O

T GATE CRITERIA EXAMPLES

Market need validated
Strategic alignment confirmed

Financial targets achievable
Technical feasibility proven
Risks identified and manageable
Resources available

D T TR R R

Customer value clearly defined

Stage-gate review ensures that the product does not move forward without proper evaluation.

Typical decisions include:

e Go

No-Go
Hold
Rework

Redirect

5. Risk Analysis

REVIEW
Review Performance
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At this stage, risk analysis should focus on high-level business risks:
e Market risk
e  Financial risk
e Technical risk
e Operational risk
e Supplier risk
e Regulatory risk

e  Customer acceptance risk

Case Study

Field Example: The Business Case That Skipped the Margin Math

A products team greenlit a new SKU on strategic appeal alone - it fit the brand story and a competitor had
something similar. Eighteen months later, actual production costs came in 34% over the original estimate, and the
product never reached its planned margin. A rebuilt business case template, requiring documented cost, margin,
and payback assumptions signed off by Finance before any Stage-Gate approval, became mandatory for every
product afterward.

Outputs

The main outputs of this stage are:
e  Product strategy
e  Product roadmap
e Product business case
e Target customer definition
e Value proposition
e Success criteria
e High-level product requirements
e Investment estimate
e Risk register

e Go/ No-Go decision

Handover to Product Design

A weak handover to design may say:

“Create a premium product for young customers.”
A strong handover says:

“Develop a compact, durable, easy-to-install product for urban customers with limited space, targeting a retail price
range of X, expected gross margin of Y, installation time below Z minutes, and service response requirement within
defined limits.”

Design teams need clarity.

Page 35 of 101 opexedg.com |Operational Excellence Edge Consultancy



OpexEdge Product & Service Lifecycle Framework™

They cannot design strategy from vague ambition.

KPlIs

Useful KPIs for this stage include:
e  Business case approval rate
e Forecasted gross margin
e Target return on investment
e Estimated payback period
e Market attractiveness score
e Strategic fit score
e Risk score
e Time to business case approval

e Percentage of assumptions validated

Common Mistakes
54. Starting design without a business case.
55. Approving products because competitors launched something similar.
56. Ignoring operational capability.
57. Underestimating total lifecycle cost.
58. Overestimating customer demand.
59. Ignoring after-sales and warranty implications.
60. Allowing unclear requirements into design.

61. Treating financial assumptions as facts.

Best Practices

e Validate assumptions before approval.

e Include finance, operations, sales, quality, and customer service in the review.
o Define success criteria before development begins.

e Include lifecycle cost, not only product cost.

e Review after-sales implications early.

e Use stage-gate decisions to control risk.

e Make the product roadmap realistic and resource-based.

Templates

Template: One-Page Business Case Template
Target Customer: ____
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Customer Problem:
Proposed Solution:

Expected Revenue: _  Expected Cost: __ Expected Margin: ____
Investment Required: __ Payback Period:
Key Risks:

Success Criteria:

Executive Checklist

62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

Before moving to product design, confirm that:

Target customers are clearly defined.

The customer problem is validated.

The product opportunity is strategically aligned.
The value proposition is clear.

Financial assumptions are documented.
Operational capability is reviewed.

Key risks are identified.

Success criteria are defined.

Leadership has approved the business case.
Product design receives a structured brief.

Key Takeaways

OpexEdge Product & Service Lifecycle Framework™

Product strategy protects the organization from developing attractive but unprofitable ideas.

A strong business case connects customer value with business value.

Stage-gate decisions reduce risk.

Design should begin only after the organization understands why the product should exist.

The clearer the strategy, the stronger the design process becomes.
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Chapter 5
Product Design and Engineering

Translating Customer Needs into Products

Purpose

The purpose of this chapter is to explain how customer requirements and business strategy are transformed into
product concepts, prototypes, technical specifications, and validated designs.

Product design is not only an engineering activity.

It is the point where customer value, business feasibility, technical capability, manufacturing reality, quality
requirements, and service expectations must come together.

Explanation

Why This Stage Matters

Many lifecycle problems begin in design but appear later in production, delivery, warranty, or customer service.
A product that is difficult to manufacture will create production waste.

A product that is difficult to inspect will create quality risk.

A product that is difficult to install will create delivery delays.

A product that is difficult to repair will create warranty cost.

A product that does not reflect customer requirements will create dissatisfaction.

This is why design must consider the full lifecycle from the beginning.

Inputs
The main inputs to product design include:
e Voice of Customer report
e Product strategy
e Business case
e  Customer requirements
e Target cost
e Target quality level
e Regulatory requirements
e  Manufacturing constraints
e  Supplier capability
e Installation requirements
e Maintenance requirements
e Warranty expectations

e Lessons learned from previous products
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Methods and Tools

CUSTOMER REQUIREMENT TRACEABILITY
From Customer Needs to Approved Design ’ ,@_ ‘ @ 6’9 | M

( % 5 2 ) Delivers what Reduces design Improves cross- Increases quality,
o Purpose: Ensure that every customer need is translated into measurable design ‘ customers truly risk and costly finctionsl reliability, and
requirements, verified through validation, and delivered in the final product. need changes alignment customer
‘ ) satisfaction

CUSTOMER NEED TO TECHNICAL SPECIFICATION FLOW

@"“’@" ™

Understand what Convert needs into clear, Translate product requirements Build and test prototype Venfy that the design meets Design is approved for
customers want, measurable product into technical and engineering to validate q and performs production and handed
value, and struggle requirements. specifications. and design. as expected. over to process design
with. . o and manufacturing.
Includes: Includes: Validates: Activities:
Source: « Functional Requirements « Technical Parameters « Function « Testing & Inspection Outputs:
* Voice of Customer « Performance Requirements + Material Specifications * Usability + Design Review |+ Approved Drawings
* Market Research + Quality & Safety Requirements « Tolerances & Standards + Manufacturability + DFMEA Review « Bill of Materials (BOM)
+ Customer Feedback « Cost, Installation, Service * Regulatory Requirements + Safety & Reliability + Customer / User Vahdatlon + Handover Package
* Acceptance Criteria + Test Methods . ion & Mai * C i « Design Validation Report
\ / J S e — ,‘
REQUIREMENT TRACEABILITY MATRIX (EXAMPLE)
Cust(mear‘)Need Producl(‘:’eh:;t)memem i fication Method Re::”o:::'ble Status ‘ Bvery custoeFrieed THist

link to a requirement.
Installation completed by one + Max installation time: 30 min

Easy to install technician in < 30 minutes * Tools required: Screwdriver, #"Tna Snidly it prototyjie test Design Engineering o Verified Every requirement must link

using standard tools. Allen key h « Installation test with 1 technician to a specification.
+ No special equipment
. * Life: = 5 years  Salt spray test (240 hrs) P :
Every specification must link
High durability Productiifs at Isest 5 A tnder: + Material: Powder coated steel » Life cycle test Quality Engineering ° Verified 1, pec o
normal usage conditions. i 5 4 = n to a verification method.
+ Corrosion resistance per ISO 9227  « Material certificate review
e e Target retail price: < $150 + Cost estimate review Every verification must link
Affordable price RT:_?" pr::e v.mh;n tar?et b Target cost: < $80 « Value analysis Pmduc;.Managemem o Verified to approval or action.
while achieving target margin. Target gross margin: = 40% « Benchmark comparison inance

All links must be documented
and controlled.

Routine maintenance can be “A"a'“‘e'_‘aN"":_"’"e: = ;15 = + Maintenance test
completed in < 15 minutes. el Field service simulation
major parts

Easy maintenance Service Engineering @) Verified

Cross-functional ownership

No sharp edges; product meets ensures accountability.

safety standards.

Edge radius: = 2 mm
Compliance: EN 14749

Visual & measurement check e o
i o @ Verified

Safe to use
Safety standard test QualityEnpinesiing

000 O

Figure 5.1: Customer requirements traceability

1. Product Requirements Document

The Product Requirements Document translates market and customer needs into clear design requirements.
It should define:
e Target customer
e  Customer problem
e Functional requirements
e  Performance requirements
e Safety requirements
e Quality requirements
o (Cost targets
e Installation requirements
e Service requirements

e Acceptance criteria
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2. Quality Function Deployment

HOUSE OF QUALITY (SIMPLIFIED)

Translating Customer Needs into Engineering Characteristics

HOW TO READ

/ & L Customer needs are listed on the left.
Customer into technical requirements A (Engineering Characteristics) e & Strong|Positive

3 2. Their importance is rated.
and show how they relate. N : o

< 75 \\ Relationship Legend
O Purpose: Translate the Voice of -~ Correlation Matrix .

> Positive
3. Relationships show how strongly each

/ + + - - Sl T Negative ‘ need is satisfied by each engineering
/ o - - + > M No Relationship characteristic.
y +~ N = 4. Technical priorities are calculated to |
N focus design effort.

IMPORTANCE

ENEIEEERING CHAEACTERISTICS (HOWs) 5. Targets (technical benchmarks) guide
VOICE OF CUSTOMER

(WHATS) (RATING) @ 7 @ @ e ﬁ the design.

1-5 ‘

Installation ‘ Product Material Parts Unit Weight
Time Life Strength Count Cost (kg)
(min) (years) (MPa) (#) (USD) RELATIO_NSHIP I_.EGEND
b | (Inside Matrix)

o Easy to install 5 ® O (@) ® A @)

9 3 3 9 1 3 (® strong Relationship = 9 ‘
0 High durability 5 @) ® ® @) A ®) (O Medium Relationship = 3

3 ? 9 3 1 3 /\  Weak Relationship =4
e Affordable price 4 é (3) é ? (;) ? Blank No Relationship =0
O Easy maintenance 4 ? ? (3) (;) ? ?

KEY TAKEAWAYS

O (@] (@) A (@)

@ Safe to use 5 3 3 (;) 3 1 3 Focus on the technical characteristics |
— e - - - - with the highest priority %.
Importance x Relationship 84 108 m 144 68 84 @ Use targets to set measurable design
(Score) | requirements.
Technical Priority (%) 13% 17% 17% 22% 10% 13% (] Thzcorfrfelation roof helps identify
! trade-offs.
Target (Our Goal) <30 min 25 years 2250 MPa < 30 parts <$80 <10 kg o This ensures customer needs drive
= design decisions.

Benchmark (Industry) 45 min 3 years 200 MPa 40 parts $100 12kg

QPEXE.D‘GE RIGHT PRODUCT. RIGHT DESIGN. RIGHT VALUE Figure ID: F-017

s

Figure 5.2: House of quality

Quality Function Deployment helps translate customer language into engineering language.

For example:

Customer language: “Easy to install.”

Engineering language: “Installation completed by one technician in less than 30 minutes using standard tools.”
This translation is critical.

Design teams cannot work effectively with vague expectations.
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3. Design Review

DESIGN REVIEW ECOSYSTEM

Cross-Functional Collaboration for Better Products

FIGURE 5.3

9

KEY BENEFITS

® | © |

ol

/ Purpose: Ensure the product design meets customer needs, is feasible to ‘ Better qualty Lower cost Fastor timé Cross-functional Fewer.changes
o i . and reliability and waste to market alignment after launch
manufacture, safe, reliable, cost-effective, and ready for the next stage.
INPUTS TO DESIGN REVIEW CROSS-FUNCTIONAL PARTICIPANTS DESIGN REVIEW PROCESS

Product Requirements
Document

2 3

Concept / Preliminary PREPARE REVIEW EVALUATE

Design

Specifications &
Drawings

/ Engineering

Target Cost & Business Case « Share materials + Present design  + Assess against

YLeMmQ @

in advance intent requirements
segu!a(ory 8; Sefety S * Define review « Highlight key * Evaluate risks
Squsements . scope features and and issues
Manufacturing Constraints (As Needed) DESIGN REVIEW Manufacturing « Set objectives changes + Check feasibility
- - / TEAM \ (Production) and success + Walk through (cost, quality,
Service & Maintenance criteria requirements manufacturing,
Requirements | service, safety)
'I Lessons Learned from
[ [ 1 Previous Products Customer E Qi
Service 4
Procurement
OUTPUTS FROM DESIGN REVIEW (BlpplyGhain)
‘ ° ‘ Diverse perspectives. Shared goals. Better decisions. ° FESROVE,
Approved Design
o APPROVE WITH
E Action Items & Decisions DESIGN REVIEW FOCUS AREAS CONDITIONS
g Updated Specifications & @ $ , m ° REVISE &
& Drawings RESUBMIT
o ) Customer Technical Manufacturing Quality & Cost Serviceability Compliance
A Design Risk Register Updates Value Feasibility Feasibility Reliability Feasibility & Safety O DEFER
= Does the design s the design Canwebuildit | Willthe product Does it meet Isit easy to Does it meet
i Design Freeze & Handover meet customer technically consistently, meet quality targetcostand  install, maintain, legal, safety,
Package needs and feasible and safely, and and reliability deliver business repair, and and regulatory e REJECT
expectations? robust? efficiently? targets? value? support? requirements?
T PRACTICES o®e@ Involve the right [ Focus on facts, Encourage open Document decisions @/ Track action items
[ people early. not opinions. discussion. and rationale. and follow up.

7y OPEXEDGE

COLLABORATE. CHALLENGE. VALIDATE. DELIVER VALUE.

4 5

DECIDE FOLLOW UP

Y
J

KN

« Track action
items

+ Approve,
approve with
colndmons. or « Verify closure
reject

N X + Update design

+ Decide action and documents

items and

owners « Prepare for

next stage

DESIGN REVIEW DECISION CRITERIA

Design meets all requirements and ‘
is ready to move forward.

Design meets most requirements but
needs changes or additional validation.

Design has gaps or risks that must be
addressed before moving forward.

Not enough information; more data
or analysis required.

Design does not meet key requirements
or has unacceptable risks.

=

Learn and improve
with every review.

Figure ID: F-018

Figure 5.3: Design review

Design review is a structured checkpoint where cross-functional teams evaluate the design before moving forward.

Participants should include:
e Design
e Engineering
e Production
e Quality
e Procurement
e Sales
e  Customer Service
e Maintenance

e Finance, when needed

4. Prototype Development
A prototype allows the organization to test assumptions before full production.
The prototype should validate:

e Function

Page 41 of 101 opexedg.com |Operational Excellence Edge Consultancy



OpexEdge Product & Service Lifecycle Framework™

Appearance
Usability
Manufacturability
Safety

Reliability
Installation

Maintenance

5. DFMEA

Design Failure Mode and Effects Analysis identifies how the product design could fail and how those failures may affect
the customer.

DFMEA helps the team prevent problems before they reach production or the customer.

6. Design for Manufacturing and Assembly

DFMA ensures that the product is not only attractive and functional, but also practical to manufacture, assemble,
inspect, transport, install, and repair.

Case Study

Field Example: The DFMEA That Paid for Itself Before Tooling

During design review for a new mechanical assembly, a DFMEA session flagged a moderate-probability failure mode
in a weld joint under thermal cycling - a failure mode the design team had not considered because it only appeared
under field conditions, not bench testing. Because it was caught before tooling investment, the fix cost a few hours
of engineering redesign. The team estimated the same failure caught post-launch would have triggered a full recall
costing well over a hundred times more.

Outputs

The main outputs of this stage are:

Approved product concept
Product Requirements Document
Prototype

Technical specifications
Engineering drawings

Bill of Materials

Design review records

DFMEA

Design validation report

Design risk register

Handover package to process design
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OpexEdge Field Note™

The Wrong Roof Panel

During my work at Mercedes-Benz, the production engineer in the body shop discovered a serious mismatch during
production. The car body had received a roof panel with a sunroof, although the customer order was for a model without
a sunroof.

The problem was not discovered during ordering.

It was discovered on the production line.

The correct roof panel was not available in stock, and the wrong part had already entered the process.
The investigation showed that the wrong part had been ordered instead of the correct one.

The corrective action was not simply to replace the part.

The process was redesigned.

The purchase order for raw materials was linked directly to the customer vehicle order from the showroom and to the
warehouse receiving process.

This created better traceability between customer order, material purchasing, warehouse receipt, and production use.
Management Lesson
Design and production accuracy depend on requirement traceability.

If the customer order is not connected to material planning and production execution, the organization depends on
human memory and manual checking.

That is not a system.

That is a risk.

Framework Connection

This case connects directly to:
Requirements traceability

Bill of Materials control
Material planning

Production readiness
Customer order management
Process integration

Error prevention

KPIs
Area KPI
Design % of customer requirements traceable to design specifications
Design Design review completion rate (on schedule)
Design Number of DFMEA-identified risks closed before tooling release
Design Design change requests after design freeze (rate)
Prototype Prototype validation first-pass rate
Cost Target cost vs. actual design cost variance
Quality Manufacturability issues identified during design review

Schedule  Design cycle time (concept to approved design)
Handover % of design packages accepted by Process Design without rework

Common Mistakes
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72. Starting design before requirements are clear.

73. Treating design as an engineering-only activity.

74. Ignoring production and service feedback.

75. Failing to define measurable requirements.

76. Approving drawings without cross-functional review.

77. Ignoring installation and maintenance requirements.

78. Not linking design to customer order requirements.

79. Treating prototype approval as a formality.

Best Practices

e Translate customer needs into measurable requirements.

e Involve production, quality, procurement, and service early.

e Use design reviews before freezing specifications.

e Validate prototypes under realistic conditions.

e Review previous warranty and complaint data.

e Use DFMEA to identify design risks.

e Make every requirement traceable.

e Ensure the design can be built, inspected, delivered, installed, and serviced.

Templates

Template: Design Review Sign-Off Template
Review Area | Reviewer | Status | Open Issues

Function |

Manufacturability | | |

Safety | | |
Cost| |

Executive Checklist

80.
81.
82.
83.
84.
85.
86.
87.
88.

Before moving to process design, confirm that:

DFMEA is prepared.
BOM is approved.

Customer requirements are documented.
Requirements are measurable.

Technical specifications are complete.
Prototype testing is completed.

Design risks are reviewed.

Manufacturing constraints are considered.

Installation and maintenance needs are considered.
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89. Cross-functional design review is completed.

Key Takeaways
Product design is the translation point between customer needs and operational reality.
Good design considers the entire lifecycle.
Design mistakes often appear later as production, quality, delivery, or warranty problems.
Cross-functional design review reduces lifecycle risk.
Requirement traceability protects the customer, the product, and the business.
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Chapter 6
Process Design and Supplier Readiness

Transforming Product Design into Manufacturing Excellence

Purpose

To develop a capable, repeatable, efficient, and controlled manufacturing process that consistently produces products
meeting customer and regulatory requirements.

Explanation

The quality of a product is ultimately determined by the quality of the process that creates it.

Executive Brief
An excellent product design does not guarantee an excellent product.

Between engineering drawings and the first production unit lies one of the most critical stages of the entire lifecycle:

Process Design.

This is where organizations decide how products will actually be manufactured, inspected, assembled, transported, and
controlled.

Many organizations invest heavily in product design but underestimate process design.

As a result, production begins before processes are stable, suppliers are ready, operators are trained, or quality risks are
understood.

The outcome is predictable:

e Delays
e Rework
e Scrap

e Customer complaints
e  Warranty costs
e Firefighting

Process Design transforms engineering intent into operational capability.

Business Owner

Manufacturing Engineering Manager
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Supporting Functions

Product Engineering
Production

Quality

Procurement

Supply Chain
Maintenance
Industrial Engineering
Warehouse

Health & Safety

Inputs

The Process Design stage begins after Product Design has been approved.

Typical inputs include:

Approved Product Design
Product Requirements Document (PRD)
Engineering Drawings

Bill of Materials (BOM)

Product Specifications

Design Review Records

DFMEA

Forecasted Demand

Customer Quality Requirements
Regulatory Requirements
Target Cost

Production Volume

Target Lead Time

Methods and Tools

The Process Design stage consists of seven major activities.

Step 1 — Design the Manufacturing Process

The first task is to determine how the product will be manufactured.

Questions include:

What operations are required?

OpexEdge Product & Service Lifecycle Framework™
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e Inwhat sequence?

e  Which equipment will be used?

e  Which operations require automation?

e  Which operations require manual work?

e  Where should inspections occur?

e  Where are potential bottlenecks?

Deliverable:

Manufacturing Process Flow Diagram

OpexEdge Product & Service Lifecycle Framework™

MANUFACTURING PROCESS FLOW

Transforming Product Design into Manufacturing Excellence

©

Purpose: To develop a capable, repeatable, efficient, and controlled manufacturing
process that consistently produces products meeting customer and
regulatory requirements.

J

KEY INPUTS

Customer Quality
Requirements

a @ Design the
Manufacturing Process
ey  Product ‘ o e
:E Requirements | ‘
Document (PRD)
e -. Develop the
sm mm Process Flow Diagram (PFD)
Engineering
Drawings ‘
e f,-\ Conduct PFMEA
Bill of Materials ~Q  (Process FMEA)
(BOM) ‘
P
» o .,‘_ Create the
: % zmd‘::t ?Z| Control Plan
pecifications
¥
Design the
‘ @ DERER e m Production Layout
i 3

Prepare Tooling
and Equipment

)

I Forecast ¥
ll Demand 0 '.;._ Validate Production
\ @ Readiness
——— L 4
( Pilot Run
»
Tt ¥

3

Mass Production

J

KEY OUTPUTS

]
| &3

b [ N [ O

[y
!

B i

)
)

(<

Process Flow
Diagram (PFD)

PFMEA

Control Plan

Approved
Tooling & Fixtures

Work
Instructions

Pilot Run
Report

Operator Training
Records

Approved
Supplier List

Production
Readiness
Approval

CRITICAL SUCCESS FACTORS

@

Process
Capability

oy
4=\ o= 00
= )
Supplier Standardized Trained Validated Built-in
Readiness Work Operators Equipment Quality

Figure 6.1: Manufacturing process flow

OpexEdge Manufacturing Process Flow

Suggested illustration
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Customer Requirements

N2
Product Design

N

Process Design

N

Machine Selection

N2
Tooling Design

N%
Pilot Run

N

Mass Production

Step 2 — Develop the Process Flow Diagram (PFD)

The PFD defines every operational step.

Example:

Receiving Materials
N2

Incoming Inspection
N2

Storage

N2

Cutting

N2

Assembly

N2

Testing

N2

Final Inspection

N2

Packaging

N2

Warehouse

OpexEdge Product & Service Lifecycle Framework™

This diagram becomes the operational blueprint for Production, Quality, Warehouse, and Maintenance.
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Step 3 — Conduct PFMEA

FIGURE 6.2

PFMEA - CONTROL PLAN

From Process Design to Risk Analysis to Daily Control

@
0

EXAMPLE PROCESS FLOW

Purpose: Translate the designed manufacturing process into risks (PFMEA)
and then into proactive actions and controls (Control Plan).

PROCESS DESIGN

How we plan to make the product

PFMEA EXAMPLE (ABBREVIATED)

@@e@ Clarifies ownership
..‘ and accountability

Y 1. Receiving Materials [ Process | Potential Failure |  Potential | Potentia
Step Mode Cause Effect S D' f RPN®
4 KEY OUTPUT | |
@ 2. Incoming Inspection < ; |
n £ Q |nC0"\IVTg Defect not Inadequate material s | 6 192
Inspection detected enters process
ﬁ 3. Storage ‘1;
+ Incorrect Wron i
5 g setting /
Q 4. Cutting Process Flow Q Sitting dimension Tool wear ] 5r]azes
3 Diagram (PFD)
* 5. Assembly * saarabi Loose Incorrect torque / 5 | P
*********** 4 connection Missing step
] "
6. Testing
KEY QUESTION i Test not Missing step /
3 ‘ E/l Testing perf No checklist 10 6 | 120
Q 7. Final Inspection ‘
4 | = Damage during  Improper material
Packagi | 7 5 105
.0’ 8. Packaging What are the u acKaeng packing or method
£ 2 | steps required
m 9. Warehouse to produce the * RPN = Risk Priority Number (S x O x D)
product? | ( =
| KEY QUESTION: What could go wrong at each step,
what causes it, and what is the risk?
I J =
Prevents problems } Reduces variation, o Improves quality
BENEFITS before the; [ k, and iabili
y occur "] . rework, and cost N® and reliability

Figure 6.2: PFMEA

Once the process has been designed, the team asks:

"What could go wrong at every operation?"
PFMEA identifies:

e Potential failures

e Causes

e [Effects

e Detection methods

e Prevention methods

e  Risk Priority

e Recommended actions

PFMEA is proactive.

It prevents problems before they occur.

Process Design -> PFMEA - Control Plan Relationship

A three-box flow showing how:

Process Design

\z

PROCESS
DESIGN

| Process Key

OpexEdge Product & Service Lifecycle Framework™

RELATIONSHIP OVERVIEW

PFMEA

= -
Ly

CONTROL

PLAN

PFMEA (PROCESS FMEA) CONTROL PLAN
What could go wrong and why How we prevent, detect and respond

CONTROL PLAN EXAMPLE (ABBREVIATED)

Control

Step | Characteristic Method Frequency)
Q Incomingl Visual # Dimensional Every ot
Inspection | Inspection

Q Cutting Caliper / CMM Every hour
Digital Torque .

* Assembly Wrench Every unit

E/, Testine Functional Test E wnit

9 Equipment vary
= 2 "
.’ Packaging Visual Inspection Every batch

@
|

Creates standard,
|
repeatable processes

Reaction Plan

Reject lot and
notify supplier

Adjust setting,
re-inspect

Rework
immediately

Stop line,
investigate

Repack and
verify

KEY QUESTION: What controls will prevent failures,
detect issues, and define our reaction?

Supports continuous
all ll improvement

Page 50 of 101

opexedg.com |Operational Excellence Edge Consultancy



OpexEdge Product & Service Lifecycle Framework™

PFMEA
N2

Control Plan

This is one of the most important diagrams in the chapter because it illustrates the logical progression from process
planning to risk analysis and then to operational control.

Step 4 — Create the Control Plan
The Control Plan translates engineering risks into daily operational practice.

Typical control points include:

Process Step|Characteristic |Inspection Method Reaction Plan

Welding Weld strength Tensile test Every batch Stop production
Painting Thickness Coating gauge Hourly Adjust parameters
Assembly  Torque Digital torque wrench Every unit Rework immediately

The Control Plan is a living document.

It should evolve whenever the process changes.

Step 5 — Design the Production Layout
The production layout should support:

e  Smooth material flow

e  Minimum transportation

e Safe movement

e Operator efficiency

e  Easy supervision

e Visual management

Poor layout increases cost without adding value.

Step 6 — Prepare Tooling and Equipment
Before production starts, every tool must be validated.

This includes:

o Jigs

e  Fixtures
e Dies

e Molds

e Inspection fixtures
e Measuring devices

The objective is consistency.
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Operators should not depend on personal experience to produce good quality.

The process should make correct work easier than incorrect work.

Step 7 — Validate Production Readiness

Before launching production, conduct a structured Production Readiness Review.
Typical review questions include:

V' Are machines installed and qualified?

V' Are tools approved?

V' Are operators trained?

v Are work instructions available?

V' Are suppliers approved?

V' Are inspection methods validated?

v Has the pilot run been completed?

V' Are spare parts available?

v Has the Control Plan been approved?

Mass production should never begin because the calendar says it is time.

It should begin because the process is ready.

OpexEdge Field Note™

The Supplier Who Used a Production Tool

During a supplier audit, | noticed that a supplier was using a production tool that had been designed specifically for our
company.

The tool had not been approved for use on products intended for other customers.
The supplier believed this improved efficiency.

However, using dedicated tooling outside its intended scope introduced several risks:
Product variation

Dimensional accuracy issues

Traceability concerns

Intellectual property exposure

Increased maintenance wear

The issue was not simply corrected.

The supplier's tooling control process was redesigned.

Dedicated customer tooling was uniquely identified, physically segregated, periodically audited, and included in future
supplier assessments.

Management Lesson

Supplier capability is not enough.

Supplier discipline is equally important.
Processes—not assumptions—protect consistency.

Framework Connection

Page 52 of 101 opexedg.com |Operational Excellence Edge Consultancy



Supplier Qualification

Process Control

Tooling Management

Supplier Audits

Risk Management

Traceability

Case Study

Field Example: The Launch Delay That Started With an Unqualified Supplier

OpexEdge Product & Service Lifecycle Framework™

A new product's launch slipped six weeks after the sole qualified supplier for a critical component failed a late-stage
capability audit - an audit that, per the standard process, should have happened during Process Design, not two
weeks before Start of Production. Once supplier qualification was moved back into the formal Process Design
workflow and made a gate condition for tooling release, no subsequent launch in that product line slipped for
supplier reasons.

Outputs

At the end of this stage, the organization should have:

Manufacturing Process Flow

Process Layout
PFMEA

Control Plan
Approved Tooling
Work Instructions
Pilot Run Report
Approved Supplier List

Production Readiness Checklist

Operator Training Records

Handover to Production

The Process Design stage ends only when Production receives a complete operational package.

This package should include:

Approved drawings
Bill of Materials
Process Flow Diagram
PFMEA

Control Plan

Work Instructions

Inspection Standards
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e Tooling List

e Operator Training Records

e Pilot Production Results

A weak handover creates confusion.

A structured handover creates consistency.

KPlIs

Recommended KPlIs include:

Common Mistakes

90. Treating Process Design as documentation rather than engineering.

KPI Target

Process Readiness 100% before SOP
Pilot Run First Pass Yield >98%

PFMEA Completion 100%

Control Plan Completion 100%

Approved Suppliers 100%

Tool Qualification 100%

Operator Training Completion 100%

OpexEdge Product & Service Lifecycle Framework™

Process Capability (Cp/Cpk)  According to product requirements

91. Starting production before completing the pilot run.

92. Purchasing equipment before validating the process.

93. Ignoring supplier readiness.

94. Writing work instructions after production begins.

95. Using inspection to compensate for poor process design.

96. Failing to involve maintenance and quality early.

Best Practices

¢ Qualify suppliers during Process Design, not before Start of Production.

¢ Sign off PFMEA and control plan before releasing tooling.

¢ Run a pilot batch before authorizing full-rate production.

* Keep supplier scorecards visible to both Procurement and Quality.
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Templates

Template: Process & Supplier Readiness Checklist
Readiness Item | Owner | Target Date | Status

Process capability validated | |
Supplier audit completed | _

Control planapproved | | |

Executive Checklist

97.
98.
99.

100.
101.
102.
103.

Before authorizing mass production, ask:

Can the process repeatedly produce conforming products?
Have all critical risks been identified?
Are suppliers capable and approved?
Is every process step documented?
Is quality built into the process rather than inspected afterward?
Has the production team been trained?
Are customer requirements traceable throughout the process?

Key Takeaways

Process Design is where engineering becomes operational capability.
Organizations that invest in process design spend less time solving production problems later.
Supplier readiness is part of process readiness.

Quality is created through robust processes, disciplined suppliers, trained people, and standardized execution—not
through final inspection alone.
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Chapter 7
Production, Quality, and Warehouse

Turning Process Readiness into Controlled Execution

Purpose

To manufacture, inspect, control, store, and release products according to approved specifications, customer
requirements, and business targets.

Explanation

Executive Brief

Production is where strategy, design, process planning, supplier readiness, quality systems, and people capability are
tested in reality.

A production line does not forgive weak handovers.

If the design is unclear, production will suffer.

If the process is not validated, defects will appear.

If suppliers are inconsistent, quality will fluctuate.

If warehouse control is weak, materials will be missing or incorrect.
If operators are not trained, standards will collapse.

This chapter explains how organizations manage production, quality, and warehouse activities as one connected
execution system.

Business Owner
Operations Manager / Plant Manager

Supporting Functions
e Production
e Quality
e Warehouse
e Maintenance
e Planning
e Procurement
e Engineering

e Customer Service

Inputs
e Approved product design
e Approved process flow
e BOM
e Work instructions

e Control plan
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e  Production plan

e Approved materials
e Trained operators

e Qualified machines
e Inspection standards

e Warehouse storage rules

Methods and Tools
1. Standard Work

Standard work defines the safest, best-known, and most reliable way to perform a task.
Without standard work, every operator becomes the process owner in a different way.
2. 5S and Visual Management

5S creates workplace discipline.

Visual management makes abnormal conditions visible before they become failures.

3. Daily Production Control

PRODUCTION SYSTEM (Z) OPEXEDGE

From Planning to Delivery with Continuous Feedback and Control IO NASRUSL REGASNECAY

I
-:-:-““ axo

T———
+ Demand Forecast + Approved Suppliers « Standard Work - Incoming Inspection - Storage & Protection « Order Fulfillment
+ Production Planning + Incoming Materials + Machine Operation * In-Process Inspection » FIFO / FEFO + Shipment
+ Capacity Planning + Incoming Inspection * In-Process Control + Final Inspection & Test + Location Control + On-Time Delivery
« Material Planning « Material Identification « Performance Monitoring + Measurement « Inventory Accuracy « Customer Satisfaction
+ Resource Planning + Material Availability « Daily Production Control + Release Decision + Picking & Packing
t 1 1 1 !

FEEDBACK LOOPS ) ;‘.‘ People & Training
‘ FEEDBACK TO WAREHOUSE
+ Inventory Accuracy

Standard Work
« Stock Variances

fcking Ervors Iﬁl’l Visual Management
+ Damage / Loss

FEEDBACK TO PLANNING

I + Demand Changes FEEDBACK TO PRODUCTION
.I + Capacity Gaps o * Quality Issues

+ Material Issues + Defects & Rework

« Performance Trends * Process Problems

|

y /
A\

« Corrective Actions

E 3 : % Maintenance (TPM)
KEY OBJECTIVES
m Information Systems

|
/ Deliver the | @ Meet Quality ‘ On-Time Optimize Cost Ensure Safety [ ..' Achieve Customer
Right Quantity ' ‘ Requirements Delivery and Efficiency ‘ and Compliance ‘.‘ Satisfaction rc Safety & Environment

OPEXEDGE A strong production system connects planning, materials, @.\ ‘..'
< . ~ T
PRINCIPLE productlo.n, quality, ?nd warehouse into one controlled flow J u :I v
e \ ) o ©

that consistently delivers value to the customer. ~ ‘ ‘ LY (3%
‘ OEE (%) First Pass Defect Rate On-Time Inventory Stock
| Yield (%) (ppm) Delivery (%) Accuracy (%) Availability (%)

e Figure 7.1: Production system
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Production performance should be reviewed daily using simple facts:

Planned output
Actual output
Downtime
Defects

Scrap

Rework

Safety issues

Material shortages

4. Quality Control

DQetl;jceAI;!Iy-l;ZA!_tOVegyﬁmprove. @ O P E X E e

CONSULTANCY

/ Purpose: Continuously improve quality by closing the loop
0 between detection, analysis, corrective action,

Popem@pP O

verification, and standard improvement.

DETECT

| : L \
Customer Feedback Identify defects,
4 issues, or e

abnormalities.

Inspection Results ‘ ANALYZE

Nonconformities ’ a }
m Find root causes
using data and

OUTPUTS

Corrective Action
Records

Verification Results

Updated Standards
& Procedures

i) © &

Pi Dat: ools.
rocess Data w R—cioce ‘T.I Training &
Operator Feedback CONTINUOUS @ Communication
QUALITY ) Improved Quality
Audit Findings IMPROVEMENT ..II Performance

Supplier Issues

@ Customer Satisfaction

@
A
®

%

QUALITY LOOP KPIs | Undote sitiars ENABLERS
" S Sncleveet Leadership Commitment
First Pass Yield (FPY) Target: > 98% recurrence.

“$1  People Capability & Training

Defect Rate (ppm) Target: <500 ppm
Confirm that actions Standard Work & Procedures
Average Time to Close CAPA  Target: <10 days e factin
problem is resolved, m Data & Measurement Systems.
CAPA Effectiveness Target: 2 90%
L. Communication & Collaboration
Repeat Issue Rate Target: s 5%

@  Guaiity Cuiture

S KEY PRINCIPLE
,@\ Quality is not inspected into the product. @ Findtheproblem @ Fixthecause @ Confirmtheresult @ Prevent recurrence @ Improve the system
L x Quality is built in, verified, and improved every day.

e  Figure 7.2: Quality loop

Quality control confirms whether the product meets requirements.

It includes:

Incoming inspection
In-process inspection
Final inspection

Sampling
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e Measurement
o Testing

e Release decision

5. Warehouse Control

WAREHOUSE MATERIAL FLOW

The Right Material, in the Right Quantity, at the Right Time, to the Right Place

@

FIGURE 7.3

&

WAREHOUSE CONTROL PRINCIPLES

Correct ‘
|
Location .

PURPOSE: Control the flow of materials through the warehouse
to ensure availability, accuracy, protection, and traceability Nocurate

Idenhﬁcanon

Quality
Protection

from receipt to delivery.

2. PUT AWAY

o o B
*hﬂ."»

« Store materials safely

« Receive pick list/ WO

« Pick correct material

+ Verify part number & lot
+ Scan and confirm

+ Convey to staging area
+ Update system

« Verify with request
« Final check (qty & quality)
» Issue to production / customer

+ Receive materials « Identify storage location
« Follow location rules
- FIFO / FEFO / Priority

+ Scan and confirm

+ Verify documents + Environmental control
+ Inspect quality & quantity
+ Assign lot / batch number
+ Update system

* Move to receiving area

+ Regular inspection

+ Cycle counting

+ Maintain 5S standards
+ Protect from damage

« Update inventory
+ Move material to bin * Record transaction

+ Update system

KEY OUTPUTS KEY OUTPUTS KEY OUTPUTS KEY OUTPUTS KEY OUTPUTS
By - Received Materials  Material Stored - Safe Storage @ - Picked Materials  Materials Issued
7= | - GRN(Goods Received Note) « Location Confirmed - Inventory Accuracy =] - picking Accuracy « Issue Record
> Rppetin i - Inventory Updated + Condition Maintained + System Updated + Inventory Updated
- Lot/ Batch Assigned
SUPPORTING PROCESSES MATERIAL FLOW SUMMARY
X | @ ha
(11 ko | B 0 W _“ Y L2 B - -
Barcode/ | Cycle | Inventory Kanban/ | Pedormance | Exception
RFID Control Counting iliation | ) Receive Put Away Store Pick Issue Ship /
Deliver
WAREHOUSE / Inventory .I Picking On-Time N Stock sta  Cycle Count A Orderriate On-Time
‘ ’ Accuracy | Accuracy | Issue | % Availability | ﬂ Accuracy | III % | Delivery
KPIs ) %) ) ) L ©)

e Figure 7.3: Warehouse materials flow

Right Quantity
(FIFO / FEFO)

%,

o

OPEXEDGE

CONSULTANCY

Accurate
Records

Traceability &
Visibility

6. SHIP / DELIVER

« Verify order

«+ Pack and label

« Prepare documents
«+ Load and dispatch

« Update system

+ Confirm delivery

KEY OUTPUTS

+ Shipped Materials

_a + Delivery Documents

« Delivery Confirmation

INVENTORY CONTROL RULES

Wweg O

FIFO

First In, First Out

FEFO

First Expired, First Out

Min / Max

Maintain target levels

ABC Classification

Focus on what matters
Accurate Data

Correct data, correct decisions

Warehouse control ensures that the right material or product is available, protected, identified, and traceable.

Key practices include:
e FIFO
e FEFO
e Barcode control
e Cycle counting
e Location control
e  Picking accuracy

e Inventory reconciliation
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OpexEdge Field Note™

The Missing Sensor

In 1994, while working as a Production Engineer at LG Electronics in the coil winding section, | noticed an abnormal
increase in defective coils.

There were nine automatic machines performing the same operation.

None of them showed an alarm, even though this type of defect should have triggered one.

Instead of assuming the cause, | stopped the machines and restarted them one by one until | isolated the faulty machine.
The investigation revealed something unexpected.

The short-circuit detection sensor was missing.

At first, the situation looked like a simple technical fault or possible negligence.

But before accusing anyone, | remembered that the maintenance technician responsible for the area had passed away
suddenly one week earlier after a severe flu infection.

Further checking showed that he had removed the sensor and ordered a replacement.

However, because the handover was incomplete, the machine returned to operation without its protection device.
The real problem was not only a missing sensor.

The real problem was a missing knowledge-transfer process.

Management Lesson

Operational risk often hides inside informal work.

If maintenance activities, temporary removals, pending spare parts, and unfinished jobs are not formally documented and
handed over, the organization becomes dependent on memory.

Memory is not a control system.
Framework Connection

TPM

Maintenance handover

Process control

Risk management

Knowledge transfer

Production quality

Standard work

Case Study

Field Example: The Picking Errors That Weren't a Warehouse Problem

A distribution center's picking accuracy sat at 91% for months despite retraining warehouse staff twice. Root cause
analysis, run jointly with Production and Quality instead of Warehouse alone, found the real issue: two SKU variants
shared a near-identical label format from Production. Fixing the label standard - not the people picking the orders -
took accuracy to 99.4% within one cycle.

Outputs
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e  Finished products

e Production records

e |nspection reports

e Scrap and rework reports
e Warehouse records

e Inventory reports

e Product release records
e  Production KPIs

e Quality KPIs

e Warehouse KPIs

KPIs
Area KPI
Production Output vs plan
Production OEE
Production Downtime
Quality First Pass Yield
Quality Defect rate
Quality Scrap and rework
Warehouse Inventory accuracy
Warehouse Picking accuracy
Warehouse Stock availability

Customer Impact  On-time delivery readiness

Common Mistakes

104. Measuring production output while ignoring quality losses.

105. Treating warehouse as storage instead of a control function.

106. Allowing undocumented maintenance actions.

107. Ignoring small abnormalities until they become major failures.
108. Depending on experienced people instead of standard systems.
109. Closing quality issues without root cause analysis.

110. Separating production KPIs from customer delivery performance.

Best Practices
e Review production, quality, and warehouse performance together.
e Make abnormalities visible.
e Document temporary changes.
e  Control materials with clear identification and traceability.

o Use daily meetings to remove obstacles quickly.
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e Connect quality data to process improvement.
e Treat warehouse accuracy as part of customer satisfaction.

e Never allow undocumented machine or process changes.

OEE DASHBOARD

Overall Equipment Effectiveness — Real Time Performance Overview
©

@OPEXEDGE

CONSULTANCY

OEE

78.6%

Target: =z 85%

AVAILABILITY

88.2%

Target: 2 90%

PERFORMANCE

89.1% |

Target: 2 95%

QUALITY

99.6%

Target: 2 98%

Date: 02 May 2025
(O shift: Day shift (07:00 - 15:00)

PURPOSE: Monitor equipment performance
in real time to identify losses, take action,

d i ductivity.
and improve productivity. .{i Machine / Line: Line 1

OEE OVERVIEW OEE COMPONENTS BREAKDOWN OEE TREND (LAST 7 DAYS)
60% Run Time LOSS TIME (56 min) 100%
AVAILABILITY | 88.2% 423 min s | o ganlll - hames e e e -
85% Run ﬁmf / ﬁanm . (] T . B 80% 768% 753y T79% 79.4%  78.6%
Production Time 721%
480 min * Minor Stops 10 min
60%
PERFORMANCE (2.5 sec x 10160 pes) SPEED LOSS (11.7%) 40%
(deal Cycle Tme xToaicound | 89 1% | —————— =89.1% | . gowCycles
in x 20%
0% 7 8 3 6 % 100% /Run Time 423 min x 60 sec Sinal Stops
OEE 0%
26 Apr 27 Apr 28 Apr 29 Apr 30Apr 01May 02May
QUALITY LOSS (40
W<co%x [eox-ss% [z=e5% [=295% QUALITY o 10120 pes G
Unacceptable Needs Good World Class Good Count / Total Count 9 9 . 6 A) ””””” = 996% | - Defects 35pes —o— OEE(%) ~----- Target (85%)
Improvement 10160 pes + Rework Spcs
OEE LOSSES BREAKDOWN (THIS SHIFT) TOP DOWNTIME EVENTS OEE BY SHIFT (TODAY)
EVENT STARTTIME  DURATION CAUSE ACTION TAKEN 100%
18% ] Breakdown 1 Machine Breakdown 08:15 18 min Bearing Failure Replaced Bearing e, (e e LA RO 72.8% - — -
28 min (50%) 2 Changeover / Setup 10:05 15 min Product Changeover ~ Completed Setup | il
|
TOTAL @ Setup & Adjustment 3 Sensor Adjustment 1:20 8min Sensor Misalignment  Adjusted Sensor 50% ‘
LOSS TIME 18 min (32%) | ‘
56 min 4 Material Shortage 13:10 6 min Waiting for Material Released Material 25%
&) Mot Stope 5 M 1408 S mi Cleari c
et e inor Stop 0! min Jam / Clearing leared Jam 0% - — - .
6 Tool Change 14:35 4min Tool Wear Replaced Tool Night Shift Day shift Evening Shift
(23:00 - 07:00) (07:00 - 15:00) (15:00 - 23:00)
S@=SOEE(M)t | EaEass Target (85%)
OEE TARGETS
KEY INSIGHTS ACTIONS REQUIRED ey DEFINITION
+ OEE is below target (85%). + Investigate recurring breakdowns. * Availability Target : 290% - 5
« Main losses are from Breakdowns and Setup time. « Review and optimize setup process. s ;i:'ff;m_ra;;z:arge* : i ::: | OEE = Availability x Performance x Quality
iabili imil i 4 ' : = =
« Focus on reliability and faster changeover. « Eliminate minor stops. + OEE Target : 285% OEE = 88.2% x 89.1% x 99.6% = 78.6%

e Figure 7.4: OEE dashboard

Templates

Template: Production-Quality-Warehouse Daily Control Sheet
Metric | Target | Actual | Action

First Pass Yield | |
OEE|
Picking Accuracy | | |
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Executive Checklist

Before releasing products to sales or delivery, confirm that:

111. Products were produced according to approved work instructions.

112. Materials were approved and traceable.

113. Inspection results are recorded.

114. Nonconforming products are controlled.

115. Warehouse records match physical inventory.

116. Products are correctly identified.

117. Customer-specific requirements are met.

118. Quiality issues are escalated and analyzed.

119. Maintenance issues affecting quality are documented.

120. Product release is based on evidence, not assumption.
Key Takeaways

Production is where planning becomes reality.

Quality must be built into daily execution, not added at the end.

Warehouse control protects availability, traceability, and delivery reliability.
Undocumented changes create hidden operational risk.

A strong production system depends on standards, discipline, visibility, and learning.
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Chapter 8
Sales, Delivery, and Installation

Protecting the Customer Promise

Purpose

To convert customer orders into accurate, profitable, deliverable, and accepted customer outcomes.

Explanation

Executive Brief
Sales creates the customer promise.
Delivery and installation prove whether the organization can keep that promise.

Many companies lose customer trust not because the product is bad, but because the handover from sales to
operations is weak.

Wrong orders, unclear specifications, poor delivery planning, missing accessories, installation delays, and invoice
mismatches all damage the customer experience.

This chapter explains how sales, delivery, and installation should work as one connected customer fulfillment system.

Business Owner

Commercial Director / Operations Manager

Supporting Functions
e Sales
e Customer Service
e Warehouse
e |ogistics
e Installation Team
e Finance
e Quality

e Planning

Inputs

e  Customer inquiry

e Product catalog

e (Quotation

e Customer requirements
e  Pricing approval

e Inventory availability

o Delivery capacity

e Installation requirements

Page 64 of 101 opexedg.com |Operational Excellence Edge Consultancy



OpexEdge Product & Service Lifecycle Framework™

e Contract terms

e Payment status

Methods and Tools

ORDER-TO-CASH PROCESS @ OPEXEDGE

End-to-End Flow from Customer Order to Cash Collection SIRNTRITERRAT e

PURPOSE: Deliver value to the customer l
g KEY Improve b4 — / Increase \ Reduce Enhance
0 accurately and on time, and collect cash BENEFITS s EE s <O ) Operaionl V| Emons Visibilty &
efficiently to sustain the business. III Satisfaction i Efficiency Rework Control

ORDER ORDER ORDER GOODS INVOICE PAYMENT CASH ACCOUNT
RECEIVED VALIDATION FULFILLMENT SHIPPED GENERATED RECEIVED APPLIED CLOSED

L]" s - Hy - "‘0"%

=$

+ Receive customer order + Check credit limit + Pick & pack products + Ship goods to customer + Generate invoice + Receive payment + Apply cash to invoice + Confirm zero balance
(email, portal, EDI, etc.) « Verify pricing & terms + Prepare shipping docs « Update shipment status « Verify billing details (bank, check, etc.) + Resolve discrepancies + Close order/account
* Verify customer details + Confirm product + Confirm quality « Provide tracking info « Send invoice to + Match payment + Update customer + Archive documents
+ Check order completeness availability « ‘Schedule shipment (if applicable) customer to invoice account
« Validate order + Record in system
Key Output Key Output Key Output Key Output Key Output Key Output Key Output Key Output
Sales Order Created Validated Sales Order Goods Ready to Ship Goods Shipped Invoice Issued Payment Recorded Cash Applied Account Closed

ENABLERS ACROSS THE PROCESS FEEDBACK LOOPS

b /’ . / A Incomplete or incorrect orders
2% o Q f @ ’ i @\ Ve A Creditrisk / bad debt
() | [ | [ ‘ [~ > > > d A Stock unvailability
People & Policies & Information Data Accuracy Internal Controls Communication Customer Process Root Cause Continuous A Shipping delays
Training Procedures Systems (ERP) & Master Data & i & Co i Per Analysis Improvement A Biling errors
A Paymentdelays
Unapplied cash
ORDER-TO-CASH KPIs PROCESS OWNERSHIP (RACI) KEY INSIGHT A Unappled cas
A Dataentryerrors
ROLE | L & & A Lack of communication
| @ E:H % 5] m Sales R|A[I | 1 | | |
E Joi ©® r 4 Customerserviee| A | R [ 1 | o [ 0 | o |0 | \
A Wwell-managed Order-to-Cash process
Order Cycle = Perfect Order On-Time Delivery DSO Cash Collection ~ Bad Debt OTC Process Warehouse ! ! R R ! ! ! ! i peri .
Time Rate Rate (DaysSales  Effectiveness Rate Efficiency Finance | 1 1 | [ T T cash flow, and strengthens business
(days) ) ) Outstanding) %) ) L Credit T E O 3 LT o [l sustainability.
R=Responsible ~ A=Accountable = Informed  C = Consulted

Right Order. Right Customer. Right Product. Right Time. Right Cash. Figure ID: F-026

Figure 8.1: Order to cash process

1. Order Review
Before accepting an order, the organization must confirm:
e  Product availability
e  Customer specifications
e Delivery date
e Installation needs
e Payment terms
e Special requirements

e Warranty terms

2. Sales-to-Operations Handover
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PERFECT ORDER MODEL

Delivering Exactly What the Customer Expects, Every Time

OpexEdge Product & Service Lifecycle Framework™

%,

OPEXEDGE

CONSULTANCY

PURPOSE: Ensure every customer order is completed
correctly from first contact to final acceptance,

O creating customer satisfaction and loyalty.
Right
Product

Right
Quantity

1. RIGHT PRODUCT 2. RIGHT QUANTITY 3. RIGHT CUSTOMER 4. RIGHT PLACE 5. RIGHT TIME 6. RIGHT INSTALLATION

Ggﬁ

@ Accurate quantity ordered

- =+ -

Q Q

@ Correct customer details
& Verified contact

W
@ Correct product selected

& Meets customer & Available quantity & Address verified

IR

PERFECT ORDER FORMULA
'y
+ o + @ + & + [z *
ans = PERFECT
Right Right Right Right Right ORDER
Customer Place Time Installation Documentation

@ Correct delivery address

7. RIGHT DOCUMENTATION
) _4
s

@ Installation scope clear

- =+ =+

O

(& Delivery on agreed date
@ Schedule capacity

@ Accurate documents
& Invoice matches order

& Site ready for installation G Doiverynots Complote

confirmed

@ No shortage

specifications

@ Compatible with
requirements

information |

(& Payment terms confirmed |

@ Delivery instructions clear

@ site accessibility

confirmed @ Skilled team assigned

| -~ 4
@ Realistic lead time @ Installation done right

@ Installation report
completed

@ No over supply @ Customer credit approved confirmed
& Approved by customer ‘
Key Output Key Output ‘ Key Output Key Output
Correct product confirmed Customer verified Delivery location confirmed

Correct quantity confirmed ‘

PROCESS FLOW

} @ No delays first time @ Customer acceptance
signed
Key Output Key Output Key Output
Delivery time i Complete documentation
successfully

KEY BENEFITS

-®-60-0®- © M4 © @ M
ull
Customer Quote Order Warehouse Delivery Installation Customer Order High Customer Increased Lower Costs Fewer Errors Stronger
Inquiry Confirmation Picking Acceptance Closed Satisfaction Loyalty & Rework & Complaints Reputation
PERFECT ORDER KPI ENABLERS COMMON RISKS KEY INSIGHT
©  Perfect Order Rate Target: = 95% Accurate Data & Systems (ERP / CRM) A\ Incorrect or incomplete order information i
B On-Time Deiivery Rate Target: 2 95% [B  standard Processes & Work Instructions A T - Spi-fBarect Orges Wnchabottucls
@ - = ot A Delivery delays ’ ~ It is the result of the right information,
rder Accura ate arget: 2 i Py . i i
¢ cy rge 2% skilled People & Training A Poor installation quality = FHEpiocess Inght pebpkeand Tight
e . : Invoice mismatches : g
S First-Time Installation Success Target: 2 95% ®)  Ettective Communication : Lr:::ce' mismatch ’ e e
Invoice Accuracy Rate Target: > 98% > = oo, organization.
#&%  Cross-Functional Collaboration A No customer acceptance
©  Customer Satisfaction (Post-installation) Target: 2 45/5

o  Figure 8.2: Perfect order model

Sales must hand over clear information to operations.
This includes:

e Exact product

e Quantity

e Customer address

o Delivery date

e Installation conditions

e Special customer notes

e Payment status

3. Delivery Planning

Delivery should be planned based on capacity, route, product handling requirements, and customer availability.
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4. Installation Standard

SALES TO INSTALLATION FLOW @ OPEXEDGE

From Customer Inquiry to Successful Installation and Acceptance SHORNIES QTR IENNTIE 3Y

/ PURPOSE: Ensure a smooth, accurate, and KEY BENEFITS ‘
o profitableiflow.from sales orderto w ‘ #X% Botter Customer | @ On-Time | @ Fowee Errors A Higher Operational | L Increased Proftaity | ), Sronger ustomer

s
installed and accepted solution. ‘A‘ Experience Delivery Rework ‘ .||I Efficiency ‘ e & Cash Flow % Loyalty
CUSTOMER QUOTATION o ORDER INTERNAL WAREHOUSE DELIVERY INSTALLATION CUSTOMER CLOSE &
INQUIRY & PROPOSAL CONFIRMATION HANDOVER PREPARATION EXECUTION EXECUTION ACCEPTANCE FOLLOW UP
() & == = a ¥ 4 )
= = = » e = u = = =» & =»
- aa ("} 00

* Receive inquiry « Prepare solution & scope + Receive PO / confirmation + Sales to Operations handover + Check stock availability « Plan delivery route « Site readiness check + Demonstrate solution + Close order in system
* Understand needs + Pricing & terms *+ Review order details + Share all order details * Pick & pack items + Load & dispatch * Install as per standard + Confirm performance * Send final documents
* Provide initial info + Validate feasibility + Check credit & payment + Special instructions *+ Quality check + Provide tracking info  Test & verify + Get ig . K up
* Qualify opportunity + Submit proposal + Confirm delivery & * Update systems (ERP/CRM) + Prepare delivery docs « Confirm customer + Customer training + Record feedback * Post-installation follow-up
installation dates availability o GO A8
Key Output Key Output Key Output Key Output Key Output Key Output Key Output Key Output Key Output
Qualified Opportunity Approved Quotation Confirmed Sales Order Handover Completed Goods Ready to Ship Goods Delivered Installation Completed Customer Acceptance Order Closed Successfully

INFORMATION FLOW HANDOVER CHECKPOINTS
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Customer Sales ERP/CRM  Operations  Warehouse Logistics Installation Finance Roview | Information | Confimed | Schoduled | FPlanned | Readiness |  Captured
s Completed |  Complete { ! Confirmed

SALES TO INSTALLATION KPIs [ commonmsks ] CRITICAL SUCCESS FACTORS KEY INSIGHT PERFECT ORDER DEFINITION

@‘ Order Accuracy Rate Target: > 98% A\ Incorrect or incomplete order information @ Clear customer requirements Right Product
. : + Right Quanti
(©  on-Time Delvery Rate Target: 2 95% ek inavtibiny @ Accurate order review WL, Thecustomer judges the entire = g“a""'y
3 ) A\ Delivery delays @ Strong internal handover ¥ . company by the last step— A ngh‘ I“"°""e'
¥ First-Time Instalation Success ot i A Instaliation rework @ Reliable delivery planning A/« installation and acceptance. i ngh: :““
§ + Right Time

22 Installation Satisfaction Score Target: 2 45/5 Missing accessories or tools - by = i )
©) g ﬁ R @ skilled installation team ks o AT e v + Ronthekaisg
W Perfect Order Rate Target: = 95% @ Customer communication G ettt simerch, + Right Documentation

A Customer not ready for delivery @ Post-installation follow-up =
=) Invoice Accuracy Rate Target: > 98% A\ Poor communication between teams PERFECT ORDER

Figure 8.3: Sales to installation

Installation should follow documented procedures, not personal habits.
A strong installation process includes:

e Site readiness check

e Tools checklist

e Safety requirements

e Installation steps

e Testing

e Customer training

e  Customer acceptance
OpexEdge Field Note™

The Invoice That Did Not Match Installation

In one service operation, a customer invoice was issued based on one set of information, while the installation team
executed the job based on different operational data.

The result was confusion between what the customer paid for, what was scheduled, and what was actually installed.
The problem was not the invoice alone.

The problem was a broken connection between sales, finance, operations, and installation.
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The corrective action was to redesign the process so that order confirmation, invoicing, warehouse release, and
installation scheduling used the same approved customer order data.

Management Lesson

When departments use different versions of customer information, the customer becomes the integration point.
That should never happen.

The system must integrate information before it reaches the customer.

Framework Connection

Sales order review
ERP integration
Delivery planning
Installation control
Customer experience

Process ownership

Case Study

Field Example: The Delivery Date No One Actually Owned

A customer was promised a delivery date by Sales that Warehouse never received, Finance never invoiced against,
and Installation never scheduled for. The order shipped two weeks late and the customer escalated to the account's
executive sponsor. The fix was not more communication - it was a single mandatory Sales-to-Operations handover
form that could not be skipped, which made the promised date visible to every downstream function at the moment
the order was booked.

Outputs
e Confirmed customer order
e Delivery plan
e  Picking list
e Delivery record
e Installation report
e Customer acceptance certificate
e Customer feedback

o Updated order status
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Area KPI

Sales Order accuracy

Sales Quote-to-order conversion
Warehouse  Picking accuracy

Delivery On-time delivery

Installation  First-time installation success
Customer Installation satisfaction
Finance Invoice accuracy

Overall Perfect order rate

Common Mistakes

121.
122.
123.
124.
125.
126.
127.

Accepting orders without checking operational capability.
Sales promising delivery dates without confirming capacity.
Using unclear product descriptions.

Missing installation requirements.

Separating invoice data from operational data.

Delivering products without customer readiness confirmation.

Treating installation as a low-level task instead of a customer experience moment.

Best Practices

Use formal order review before confirmation.

Connect quotation, invoice, warehouse, and installation data.

Create a standard sales-to-operations handover.

Confirm customer site readiness before delivery.

Train installation teams on technical and customer communication skills.
Use customer acceptance forms.

Capture installation feedback immediately.

Templates

Template: Sales-to-Operations Handover Template

Order

#:  Customer:

Promised Delivery Date:

Installation Requirements:

Specia

| Notes / Site Constraints:
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Executive Checklist

Before confirming delivery or installation, ask:

128. Is the order technically clear?
129. Is the product available?
130. Is the customer address verified?
131. Is the delivery date realistic?
132. Are installation requirements documented?
133. Is payment or invoice status clear?
134. Has warehouse received the correct picking instruction?
135. Does the installation team have the correct scope?
136. Is customer acceptance required?
137. Is feedback captured after completion?
Key Takeaways

Sales creates the promise; operations must be able to fulfill it.

Delivery and installation are critical parts of customer experience.

Incorrect information flow creates customer dissatisfaction.

A perfect order requires alignment between sales, finance, warehouse, logistics, and installation.
The customer should never be forced to solve internal integration problems.
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Chapter 9
Warranty, Maintenance, and Customer Service

Turning After-Sales Experience into Business Learning

Purpose

To protect customer trust after delivery and convert field experience into actionable improvement.

Explanation

Executive Brief

Warranty, maintenance, and customer service are often treated as cost centers.

That is a mistake.

They are some of the richest sources of business intelligence in the entire organization.

Every complaint, service ticket, warranty claim, repair record, spare part request, and customer conversation contain
information about how the product performs in real life.

Organizations that ignore this data repeat the same problems.

Organizations that learn from it improve products, processes, suppliers, instructions, training, and customer experience.

Business Owner

Customer Service Director / After-Sales Service Manager

Supporting Functions
e Quality
e  Product Design
e Engineering
e Production
o  Supply Chain

e Spare Parts

e Sales

e Finance

o |T
Inputs

e Warranty terms

e  Customer complaints

e Service requests

e Installation records

e  Product serial numbers
e Spare parts availability

e Maintenance history
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e Customer feedback
e  Quality records

e Sales records

Methods and Tools

1. Warranty Claim Management

EEETZ) WARRANTY FEEDBACK LOOP

LIFECYCLE POSITION

18 DELIVERY f0-12; i ROVEMENT,

Turning After-Sales Experience into Continuous Improvement | &GROWTH
PURPOSE: WARRANTY FEEDBACK LOOP «——— OUTPUTS
O Capture after-sales o

information, resolve customer 2z}  Closed Service Tickets

issues, and convert real-world @ ’N (%4 Warranty Analysis Reports

e e e o e

= il CUSTOMER @ Maintenance Records
e COMPLAINT FIRORS TEAKT @ Spare Parts Reports
. Issda loho w?t .‘g Customer Satisfaction Results
@  Customer Complaints e complete details
L CAPA Requests
IMPROVEMENT 1 x % q
g Service Requests IMPLEMENTED : ’,:“ o * Product Improvement Requests
©  Warranty Claims Update design, oW P @ ® - [B) Updated Service Instructions
process, supplier, S,
@ Installation Records instructions, y ‘-‘ \ .’iﬁ Feedback to Design & Quality
or training [ |
lll]  Product Serial Numbers CUSTOMER |
iy .. SATISFACTION /- o
Maintenance History &« Trust, Safety, Pm:l:;ncaar:‘asl:zed KEY KPIS
i” Spare Parts Data co:g_ﬁ%RVE > Performance'l identified @ Warranty Cost as % of Sales @ NPS
* Customer Feedback Implement CAPA &" “‘ o" First-Time Fix Rate A Repeat Failure Rate
to eliminate cause
@ Quality Records t‘\\ @ Response Time @ Parts Availability
A4 Sales & Delivery D: — . e ;
anl ales ivery Data Turnaround Time 7y Complaints — CAPA
ROOT:CAUSE REPAIR / RESOLUTION © =2
IDENTIFIED Issue resolved and © Customer Satisfaction

Find the true root
cause of failure

KEY BENEFTS [ coumonmisks ) CRITICAL SUGCESS FACTORS ENABLERS

service provided

@ Higher Customer Satisfaction & Loyalty A\ Closing complaints without root cause @ Accurate & complete data capture ERP / Service Management System
Ignori it i i e
@ Reduced Repeat Failures & Warranty Cost A Ignoring w.?rran Y da‘? faproduct re-deslgn @ Strofgservice Ueiet piodess E‘, Skilled Service & Technical Teams
@ 5 TR A\ Poor data linkage (serial/batch/service) @ Root cause analysis for repeats
Better Product Reliabili afet » B B 2 oy e "

ity ty A\ Blaming customers without full analysis @ Cross-functional review (Quality, Eng., Design) &é Work & Service

@ Stronger Brand Reputation A Not feeding back to engineering & quality @ CAPA implementation & verification @ Knowledge Base & Solutions Library

@ Data-Driven Improvement Decisions A\ Slow spare parts availability @ Customer communication & follow-up 7&4 Spare Parts Management

Figure 9.1: Warranty

Warranty claims should be classified, verified, analyzed, and connected to root cause.
A warranty system should answer:

e  What failed?

e  When did it fail?

e Where did it fail?

e How often does it happen?

e Which model or batch is affected?

e  What was the repair cost?

e s this a design, supplier, production, installation, usage, or service issue?
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2. Preventive and Corrective Maintenance
Maintenance protects product performance after delivery.
Corrective maintenance solves current failures.

Preventive maintenance reduces future failures.

The organization should analyze both.

3. Service Ticket Management

Every service ticket should have:

e  Customer information
e  Product information

e Complaint description
e Service diagnosis

e Action taken

e Spare parts used

e Technician notes

e Closure status

e Customer confirmation

4. Complaint Handling

COMPLAINT TO CAPA PROCESS

1-8  DELIVERY WARRANTY & 10-12 IMPROVEMENT
From Customer Voice to Systemic Improvement it PROVENEN

PURPOSE: ‘
Ensure every complaint is
investigated, the true root cause

is found, and preventive actions

are taken to avoid recurrence.

COMPLAINT INFORMATION CATEGORIZATION INVESTIGATION 00T CAUSE CORRECTIVE PREVENTIVE IPLEMENTATION CAPA
RECEIVED VALIDATION &PRIORITY & DIAGNOSIS ANALYSIS ACTION ACTION VERIFICATION LOSURE

COMPLAINT TO CAPA PROCESS FLOW

LEARNING &

FEEDBACK

"- (/] sl l
« Customer contacts « Verify customer « Classify by type, « Analyze the issue + Use 5 Why, Fishbone, + Define corrective « Define actions to « Execute actions « Document results + Share learning

via any channel and product details

« Check warranty

product, severity Pareto, or other tools action(s) prevent recurrence across teams.

« Review history,
usage, installation

« Verify effectiveness + Update records

« Record basic and lessons leamed

« Assess impact Identify true « Assign owner + Update process, e + Update standards,

information status and urgency et gy underlying cause and resources. :1::2:" :uppller E resobved + Close CAPA ;v::ixrr“;‘cnons,
« Acknowledge « Collect supporting « Set priority level it « Validate root cause o Set target date 9 officially 9

receipt documents for completion « Implement changes « Improve systems

continuously
Key Output Key Output Key Output Key Output Key Output Key Output Key Output Key Output Key Output Key Output
Complaint Logged Validated Complaint Prioritized Case Issue Diagnosis Root Cause Identified Corrective Action Plan Preventive Actions Action Verified CAPA Closed Knowledge Shared
INPUTS TOOLS & METHODS CAPA LOOP OUTPUTS / DELIVERABLES “
@  Customer Complaints 5 Why Analysis ? c(l::s:::::;l)mcs B} Closed Complaint Records @ Complaint Closure Rate
-

$&  Service Tickets B2 Fishbone Diagram \ [ Root Cause Analysis Report First-Time Fix Rate

© Warranty Claims I Garsioibnista } 93 Corrective Actions (CAPA) (©  Average Response Time

W] Product / Serial Numbers * € Fire Mode Analysis (FMEA) ~ A @ {3} Preventive Actions * @ Repeat Failure Rate

o i CONTINUAL ; G g

&3 installation & Usage Data E—— i RS Pl FiotEss B Process / Design Improvements @ CAPA OnTime Completion

W Customer Feedback B caam &EXPERIENCE IMPROVEMENT [ Updated Procedures & Standards @ caPAEffectiveness

() Quality & Test Records &) Lessons Learned Report (©  Customer Satisfaction Score

@& Process Mapping SYSTEMS & DESIGN
B Maintenance History ENHANCEMENT £ Management Review Input © Complaints to CAPA Conversion %
KEY BENEFITS COMMON RISKS CRITICAL SUCCESS FACTORS ENABLERS OPEXEDGE PRINCIPLE

Transforms complaints into opportunities
Reduces repeat failures and warranty cost
Improves product quality and reliability

Strengthens customer trust and loyalty

[SXSXSNOXS)

Drives continuous improvement culture

Closing complaints without root cause analysis
Inaccurate or incomplete information
Delaying corrective or preventive actions

Not verifying effectiveness of actions

Not sharing lessons across the organization

PEPPPP

Lack of ownership and follow-up

Accurate data capture and classification
Skilled investigation and analysis
Strong cross-functional collaboration
Timely corrective and preventive actions
Management review and support

OO

Continuous learning and communication

Service & Complaint Management System
Trained Teams (Service, Quality, Engineering)
Standard CAPA Procedure

Data Integration (ERP / CRM / QMS)

Root Cause Analysis Tools

Knowledge Management System

ERPREE

Figure 9.2: Complaint process

Every complaint

Q/ is a signal.
O Every signal is an
opportunity to
improve.

Page 73 of 101

opexedg.com |Operational Excellence Edge Consultancy



OpexEdge Product & Service Lifecycle Framework™

Complaint handling should not only aim to close the case.
It should identify patterns.

A closed complaint without learning is a lost opportunity.

5. Failure Analysis
When failures repeat, the organization should perform structured analysis using tools such as:
e 5 Why
e  Fishbone diagram
e  Pareto analysis
e  Failure trend analysis

e CAPA

Figure 9.3 Customer Service Intelligence Dashboard

CUSTOMER SERVICE INTELLIGENCE DASHBOARD Bl e o

Real-time Insights. Better Decisions. Happier Customers.

 Service360°

Overview TOTAL TICKETS RESOLVED TICKETS AVG. RESPONSE TIME AVG. RESOLUTION TIME CUSTOMER SATISFACTION
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Tickets 1 12.4% vs Apr 1 14.7% vs Apr 4 18.0% vs Apr ¥ 15.3% vs Apr 1 6.2% vs Apr

Customers TICKETS BY CHANNEL TICKETS OVER TIME TICKETS BY CATEGORY

== Received === Resolved

& Productinquiry [ NG 25%
q ® Email 38% 1000

6 i - (b Order & Delivery I 24%
® Phone % 750
2,543 38% . (5 Technical Support 20%
o Live Chat 18% 500

Total 3 Returns &Refunds | 16%

® Social Media 10%
250
» ® WebForm 7% W Waranty I 2%
0

Performance

Quality

Trends & Insights

Feedback o o
May 1 May 8 May 15 May 22 May 29 0%  10%  20%  30%  40%
Settings
CUSTOMER SATISFACTION TREND FIRST CONTACT RESOLUTION (FCR) TOP CUSTOMER ISSUES (TREND)
50 50%
Issue % of Tickets vs Apr
45 W 4.6/5 Delivery Delay 2% + 5%
40 16.2% Product Defect 18% 1+ 3%
0 - VEApr 7 8 % Billing / Payment 15% 4 2%
Insight of th t
(¢ Insight ofthe Moot Yok ok + 8.5% vs Apr Retur / Refund 13% 1%
Response time improved 30 7
May 1 May8  May15  May22  May29 0% 100% Technical Problem 10% 1%
18% vs last month.
Keep up the great work!
KEY INSIGHTS

M Ticket volume increased

12.4% vs last month.

Response time improved @ Customer satisfaction z. Focus on Delivery Delay (O/’ FCR improved 8.5% —

18% compared to April. reached 4.6 / 5. - main issue this month. keep driving solutions!

Source: OpexEdge Service Excellence Framework

Figure 9.3: CS dashboard

OpexEdge Field Note™

The Gas Oven Safety Case
In one after-sales case, a gas oven incident occurred at a customer site.
The immediate response could have been limited to repairing the unit and closing the complaint.

But that would have missed the real lesson.
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The issue required deeper analysis of how the product was installed, how the customer used it, how safety instructions
were communicated, and how the design could reduce risk even when users made mistakes.

The improvement approach focused not only on fixing the product, but also on strengthening the system around it.
This included reviewing installation practices, customer instructions, service diagnosis, and risk prevention.
Management Lesson

A serious customer incident should never be treated as an isolated service case.

It must be treated as a lifecycle signal.

When customer safety is involved, the organization must ask:

What failed in the product?

What failed in the process?

What failed in communication?

What failed in prevention?

Framework Connection

Warranty management

Customer safety

CAPA

Installation control

User instructions

Risk management

Design improvement

Service feedback

Case Study

Field Example: The Warranty Claims That Were Really One Root Cause

A appliance manufacturer was closing 40-60 warranty claims a month for '‘customer misuse' without ever
aggregating them. When one year of tickets was finally analyzed together instead of ticket-by-ticket, a single root
cause - a mislabeled control setting - explained nearly a third of all claims. A design change to the label, not
additional customer education, cut that claim category by 80% within two quarters.

Outputs
e Closed service tickets
e Warranty analysis reports
e Maintenance records
e Complaint trend reports
e Spare parts consumption reports
e Customer satisfaction results
o CAPA requests
e Product improvement requests
e Updated service instructions

e Feedback to design and quality
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KPIs
Area KPI
Warranty Warranty cost as % of sales
Service First-time fix rate
Service Response time
Service Turnaround time
Customer Customer satisfaction
Customer NPS
Quality Repeat failure rate
Spare Parts Parts availability

Improvement Complaints converted to CAPA

Common Mistakes

138. Treating customer service only as complaint closure.

139. Ignoring warranty data during product redesign.

140. Not linking service tickets to serial numbers or batches.

141. Closing complaints without root cause analysis.

142. Blaming customers before analyzing product and process risks.

143. Not feeding service data back to engineering.

144. Measuring speed of closure without measuring quality of resolution.
145. Underestimating the importance of spare parts availability.

Best Practices

e  C(lassify all complaints and warranty claims.

e Link service data to product models, batches, suppliers, and installation records.
e  Review repeated failures monthly.

e Involve quality and engineering in major warranty issues.

o Use CAPA for systemic problems.

e Train service teams to capture useful technical data.

e Analyze customer experience after service.

e Treat after-sales data as product intelligence.

Templates

Template: Warranty / Complaint Root Cause Log
Date | Complaint | Root Cause | CAPA | Status
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Executive Checklist

For warranty and customer service review, ask:

146. Are complaints classified by product, cause, and severity?
147. Are service tickets connected to product serial numbers?
148. Are repeated failures reviewed by engineering?
149. Are warranty trends reported to leadership?
150. Are safety incidents escalated immediately?
151. Are spare parts available for critical products?
152. Are customers satisfied after service closure?
153. Are complaint lessons used in product redesign?
154. Are service technicians trained to capture technical evidence?
155. Are corrective actions verified for effectiveness?
Key Takeaways

Warranty and service data are valuable business intelligence.

After-sales experience reveals how products perform in real life.

Complaint closure is not enough; organizations must learn from complaints.
Customer safety incidents require lifecycle-level analysis.

The best organizations use service feedback to improve future products, processes, suppliers, and customer
experience.
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Chapter 10
KPls, Learning, and Continuous Improvement

Transforming Data into Better Decisions

Purpose

To convert operational data, customer feedback, quality results, service experience, and business performance into
structured learning and improvement.

Explanation

Executive Brief
A lifecycle cannot be managed without measurement.
However, many organizations measure too much, too late, or too separately.

Marketing measures leads.

Production measures output.

Quality measures defects.

Warehouse measures inventory.

Sales measures revenue.

Customer service measures closure time.

These KPIs are useful, but they are not enough.
The organization must also measure the full lifecycle:

Can customer needs be traced?

Are products launched on time?

Are customers satisfied after delivery?
Are warranty trends improving?

Are complaints creating learning?

Are improvement actions effective?

This chapter explains how to build KPlIs, dashboards, review routines, and continuous improvement loops that connect
performance with customer value.

Business Owner

CEO / COO / Business Excellence Manager

Supporting Functions
e Strategy
e Finance
e (QOperations
e Quality
e Sales
e Customer Service
e  Supply Chain
o |T
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Inputs

Sales data

Production data
Quality data
Warehouse data
Delivery data
Installation data
Warranty data
Complaint data
Customer satisfaction
Financial performance
Process audit results

CAPA status

Improvement project results

OpexEdge Product & Service Lifecycle Framework™
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Methods and Tools
Figure 10.1
Aligning Measurement with Strategy and Customer Value
Examples
« Revenue Growth
('J/ « Profit Margin
~  « Market Share
« Customer Retention
Top Level STRATEGIC KPls « BrandiReputation
Wihat wejiisy Measure long-term success « Strategic Project Completion
achieve and value creation

Examples

[¢)
<: » Time to Market

« Perfect Order Rate

LIFECYCLE KPIs . Warranty Cost CUSTOMER
Middle Level « Complaint Recurrence Rate VALUE
Measure performance across : A y ALIGNMENT
How we deliver the full product & service lifecycle « Customer Satisfaction After Delivery
value « Product Improvement Cycle Time All KPIs connect

to customer

I Examples value and
(] Il « Production Output business results
« First Pass Yield
FUNCTIONAL KPlS . Inven(ory Accuracy
Bottom Level Measure efficiency and effectiveness * On-time Delivery
How we execute within departments « Service Response Time

the work

« Sales Conversion

Measure
What Drives

Results

Focus on

Improve
.!I!_ What Matters

Purpose: Ensure that every KPI, at every level, drives actions that improve customer value,
.[Il Continuously

Drive Action
& 5 and
operational excellence, and strategic success.

Accountability

Figure 10.1: KPI pyramid

A strong KPI system has three levels.

1. Strategic KPIs
These show whether the organization is achieving its long-term objectives.
Examples:

e Revenue growth

e  Profit margin

e Market share

e  Customer retention

e Brand reputation

e Strategic project completion
2. Lifecycle KPls
These measure performance across the full value chain.
Examples:

e Time from customer insight to product launch
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e Perfect order rate

e Warranty cost

e Complaint recurrence rate

e  Customer satisfaction after delivery

e  Product improvement cycle time

3. Functional KPIs
These measure departmental performance.
Examples:

e Production output

e  First Pass Yield

e Inventory accuracy

e  On-time delivery

e Service response time

e Sales conversion

Leading vs Lagging Indicators
Lagging indicators show what already happened.
Examples:

e Revenue

e  Profit

e Defect rate

e Warranty cost

e  Customer complaints
Leading indicators predict future performance.
Examples:

e Design review completion

e Supplier readiness

e Training completion

e Process capability

e Preventive maintenance compliance

e  Customer requirement validation
World-class organizations use both.
Lagging indicators tell the story of yesterday.

Leading indicators protect tomorrow.

Business Review Rhythm
KPIs should not live only in dashboards.
They must be reviewed through a management rhythm.

Suggested review structure:

OpexEdge Product & Service Lifecycle Framework™
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Daily: Production, quality, delivery, safety

Weekly: Sales, service, warehouse, customer issues

Monthly: Lifecycle performance, complaints, warranty, CAPA
Quarterly: Strategy, innovation, customer value, maturity assessment

OpexEdge Field Note™

The Web-Based KPl Monitoring System

During my work at Mercedes-Benz, one of the important improvement initiatives was developing a web-based KPI
monitoring system.

The objective was not only to display numbers.
The objective was to create visibility.

When performance data became visible, managers could identify trends faster, compare actual results with targets, and
discuss corrective actions based on facts instead of opinions.

The system helped connect production performance, quality indicators, and improvement actions in a more disciplined
management review process.

Management Lesson

A KPI system is not a reporting tool.

It is a management behavior system.

If KPIs do not create decisions, actions, accountability, and learning, they are only decoration.
Framework Connection

Business intelligence

Management review

KPI dashboards

Continuous improvement

Data-driven decisions

Leadership accountability
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1. PDCA
Figure 10.2
The Foundation of Continuous Improvement
@
Plan the change
i Pece® Do
or improvement ¥
with clear u:plelment
objectives and the p :“ °"l
a small scale
rocesses.
\ e ) PLAN DO or full scale.
Identify the problem
or opportunity + Implement the plan
Analyze the situation * Execute the process
Set objectives } + Collect data
Develop action plan - l I I » Document what
Define measures happens
CONTINUOUS
IMPROVEMENT
Better Quality
/ Lower Cost
O Higher Value
i o a )
@ ACT CHECK
« Take corrective action « Analyze the results
Act — . 3tandard|ze the solution é Co.mpare with Bivind Blimk
) * Update processes objectives
.to standardize, sisharalecsonsilearnad o larify e the results
improve, and Plan next improvement andiroot calises and measure
sustain the performance
results. against
\ ) objectives.
a3 N
PDCA in Action & ;. P, @
Repeat the cycle consistently to drive small improvements '.‘ :ﬁ AW
that lead to significant long-term resuits. Engage People Use Data : Focuson Process : Create Value
~ =
Figure 10.2: PDCA
Plan.
Do.
Check.
Act.

PDCA is ideal for everyday improvement and standardization.

2. DMAIC

Define.
Measure.
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Analyze.
Improve.
Control.

DMAIC is useful for complex problems requiring structured analysis.

3. Kaizen

Kaizen focuses on small, continuous improvements driven by people close to the work.

4. CAPA

Corrective and Preventive Action ensures that problems are corrected, causes are removed, and recurrence is
prevented.

5. Lessons Learned

Lessons learned prevent organizations from solving the same problem repeatedly.

Case Study

Field Example: Forty KPIs, Zero Decisions

A leadership team reviewed a 40-metric dashboard every month and made almost no decisions from it, because no
single KPI had a clear owner or a defined trigger for action. When the dashboard was cut to eight KPIs directly tied
to lifecycle stages - each with a named owner and a stated 'what decision does this KPI trigger' - the monthly review
dropped from two hours to forty minutes and started producing assigned actions every time.

Outputs
e KPI dashboard
e Performance review actions
e Improvement project list
e CAPArecords
e Lessons learned log
e Updated procedures
e Updated training
e  Product improvement ideas
e Process improvement actions

e Strategic improvement priorities

KPlIs

Area KPI

Performance  KPIl achievement rate
Improvement  CAPA closure rate
Improvement CAPA effectiveness

Customer Complaint recurrence rate
Quality Defect reduction

Warranty Warranty cost reduction
Operations Productivity improvement
Knowledge Lessons learned implemented
Leadership Review action closure rate
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Figure 10.3

EXECUTIVE DASHBOARD &+ = ¥
Operational Excellence. Delivered.
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KEY INSIGHTS

+ Revenue is above target driven by strong sales and on-time delivery.

RISKS / ALERTS

+ 6 CAPA items are overdue.

MANAGEMENT ACTIONS

+ Focus on reducing overdue CAPA.

+ Perfect Order Rate continues to improve. « Delivery delay is the top complaint category. * Root cause analysis on delivery delays.

+ Warranty cost is decreasing due to quality and process improvements. + Continue prevention and quality improvement initiatives.

Figure 10.3: Executive dashboard

Common Mistakes

156. Creating too many KPlIs.

157. Measuring what is easy instead of what matters.

158. Reviewing numbers without taking action.

159. Measuring departments but not lifecycle performance.

160. Closing CAPA without verifying effectiveness.

161. Failing to standardize improvements.

162. Treating dashboards as IT projects instead of management systems.
163. Ignoring customer feedback in management reviews.

Best Practices

o Keep KPIs simple and aligned with customer value.
e Use both leading and lagging indicators.

e Connect KPIs to clear owners.

[ )

Review performance regularly.
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e Convert data into actions.
e  Verify improvement effectiveness.
e Standardize successful improvements.

e Use customer feedback as part of executive review.

Figure 10.4

CONTINUOUS LEARNING LOOP

From Data to Knowledge to Better Performance

KNOWLEDGE SHARING

+ Share across teams

» Communicate learnings

* Build organizational
knowledge

LESSONS LEARNED
* Document lessons

* What worked?

* What didn't?

* Key takeaways

STANDARDIZATION
« Update SOPs
« Update work instructions
* Make the new way
the standard way

o DATA COLLECTION

« Capture data from
processes and systems

+ Voice of customer

* Performance metrics

ANALYSIS

* Analyze trends

« |dentify patterns

* Compare vs targets
« Explore gaps

by
ROOT CAUSE
ORGANIZATIONAL > / « Identify root causes
LEARNING O + Use tools (5 Whys,
Better Decisions Fishbone, Pareto)
Better Processes * Validate causes

Better Results

IMPROVEMENT ACTION

« Define corrective /
preventive actions

* Assign owners

« Implement actions

VERIFICATION

« Verify results
» Measure effectiveness
* Ensure problem is solved

/ The Goal
O A learning organization

that continuously improves

and creates customer value.

Ad F 2 & A

Better Better Better Happier Stronger
Decisions i Processes i Quality : Customers i Performance

Figure 10.4: Continuous learning loop
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Templates

Template: KPl Review Template
KPI | Owner | Trend | Decision / Action

Executive Checklist

For every KPI review, ask:

164. Does this KPI connect to customer value?

165. Is there a clear owner?

166. Is the data reliable?

167. Is the trend improving or worsening?

168. What decision should this KPI trigger?

169. What action is required?

170. Who is accountable?

171. When will effectiveness be reviewed?

172. Does this issue require CAPA?

173. Should the lesson be added to organizational knowledge?
Key Takeaways

KPIs should drive decisions, not only reports.

Lifecycle KPIs are as important as departmental KPls.

Leading indicators help prevent future problems.

Continuous improvement requires action, verification, and standardization.
Organizations improve faster when data, leadership, and learning are connected.
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Chapter 11
Digital Transformation and Al

Connecting the Lifecycle Through Technology

Purpose

To explain how digital systems and Al can support the OpexEdge Product & Service Lifecycle Framework™.

Explanation

Executive Brief
Technology can accelerate excellence.
It can also accelerate confusion.

Many organizations invest in ERP, CRM, PLM, WMS, QMS, dashboards, automation, and Al before their processes are
clearly designed.

The result is digital complexity without business integration.
Digital transformation should begin with one question:
Which business process are we trying to improve?

Technology should connect customer insight, design, production, quality, warehouse, sales, service, and continuous
improvement into one data-driven lifecycle.

Inputs
e Current process maps from earlier lifecycle stages
e  Existing systems inventory (ERP, CRM, PLM, MES, WMS, QMS)
e Data quality and availability assessment
e Business use cases / pain points requiring digital or Al support

e [T, security, and data governance requirements

Methods and Tools

e CRM for customer data and sales
e ERP for business transactions

e PLM for product data

e MES for production execution

e WMS for warehouse control

e  QMS for quality records and CAPA
e Bl for dashboards and analysis

e Al for prediction, automation, and insight generation
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Al Opportunities Across the Lifecycle

Figure 11.1 Digital Architecture
Connecting the Product & Service Lifecycle Through Integrated Systems and Data
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Figure 11.2 Al Across the Lifecycle
Al Use Cases That Create Value at Every Stage
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Figure 11.1: Al opportunities

Stage Al Opportunity

Market Research  Sentiment analysis and trend detection

VoC Customer feedback classification
Design Generative design support
Procurement Supplier risk prediction
Production Predictive maintenance

Quality Defect pattern detection
Warehouse Demand and stock forecasting
Sales Lead scoring

Delivery Route optimization

Service Chatbots and service triage
Improvement Root cause pattern analysis
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Case Study

Field Example: Piloting Al on One Complaint Category Before Scaling

Rather than deploying Al-based complaint triage across the whole service function at once, one team piloted it on a
single, high-volume complaint category for 90 days, with a human reviewing every Al-suggested root cause before it
was accepted. The pilot cut categorization time by 70% and, because it stayed scoped, gave the team clean data on

where the model was wrong before it was trusted with the full complaint volume.

Outputs
e Prioritized digital/Al opportunity screening results
o Selected pilot use case(s) with defined scope
e Data integration plan across systems
e Human-review protocol for Al-assisted decisions

e Pilot results and scale/no-scale decision

KPlIs

Area KPI

Adoption % of targeted processes with a digital/Al pilot launched
Adoption  User adoption rate of new digital tools

Data Data quality score feeding Al models

Efficiency Cycle time reduction in the piloted process

Accuracy Al output accuracy vs. human baseline

Risk % of Al outputs reviewed by a human before action
Value Documented cost or time savings per scaled use case
Common Mistakes

174. Buying software before defining processes.

175. Treating digital transformation as an IT project only.

176. Automating broken workflows.

177. Keeping data trapped in separate systems.

178. Ignoring data quality.

179. Using dashboards without decision routines.

180. Implementing Al without clear business use cases.

Best Practices

e Map the process before selecting technology.

e Define data ownership.

e Integrate systems around the customer journey.
e  Start with high-value use cases.

e Use dashboards to trigger decisions.

e Train people before expecting digital adoption.

e Treat Al as decision support, not management replacement.
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Templates

Template: Digital / Al Opportunity Screening Template
Process Area | Manual Pain Point | Digital / Al Option | Expected Benefit | Priority
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Executive Checklist

Before approving a digital or Al pilot, ask:

181. Is the pilot scoped to one process area, not the whole function?
182. Is there a human review step before Al output is trusted?
183. Is there a clear success metric defined before the pilot starts?
184. Has data privacy and security been reviewed for this use case?
185. Is there a defined path to scale if the pilot succeeds?

Key Takeaways

Digital transformation supports lifecycle integration.

Technology is valuable only when it improves customer value, process control, speed, quality, or learning.
Al can support every lifecycle stage, but it must be guided by business purpose.

A broken process does not become excellent because it is digital.
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Chapter 12
Implementation Roadmap

Turning the Framework into Action

Purpose

This chapter turns the framework into an executable rollout plan, with clear governance and a realistic first 90 days.

Explanation

Executive Brief

Many organizations understand good management principles but fail during implementation.

They create presentations, policies, procedures, and dashboards, but daily behavior does not change.
The OpexEdge Product & Service Lifecycle Framework™ should not remain a diagram.

It must become an operating rhythm.

This chapter provides a practical roadmap for implementing the framework inside an organization.

Inputs

e Assessments and outputs from Chapters 1-11 (fragmentation map, lifecycle map, KPI structure, digital
opportunity list)

e Executive sponsorship commitment
e Available budget and resources for a pilot
e Change management and communication capacity

e Current training and capability levels of process owners

Methods and Tools
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Figure 12.1 -
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Figure 12.3 — Maturity Model

& E

Integrated
Processes are integrated
across the lifecycle
Data drives decisions

Optimized
Continual improvement
Innovation and agility
Sustained excellence

Managed

Processes are measured
and controlled
Performance is visible

Defined

Processes are documented
and basic standards exist
Awareness is growing

Organizational Capability

Ad hoc and inconsistent

Processes are reactive
Drive unstructured

Figure 12.1: implementation roadmap

Phase 1 — Assess

Understand the current state.

Review:

e  Existing processes

o Department handovers

e Customer complaints

e  Product development practices
e Quality issues

e Service data

e KPIstructure

e Digital systems

Phase 2 — Design
Design the future lifecycle.

Define:

e Lifecycle stages
e  Process owners
e |nputs and outputs
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Implementation Governance

— Governance /

Accountability

= = =% Communication

..... » Support/

Collaboration

Figure 12.2 - Lifecycle Governance Model

Executive Sponsor
Provides direction and funding
Removes barriers and ensures
alignment & priority

Framework Owner

Owns the framework
Leads implementation
Sets standards and governance
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Process Owners Functional Quality / IT / Digital Team Employees Cross-functional
Own lifecycle stages Managers Excellence Team Enable systems Apply standards Committees
Define and improve Apply the framework Maintain standards and digital solutions in daily work Resolve issues
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Figure 12.2: Lifecycle governance

Every implementation needs clear governance.

Recommended roles:

Role Responsibility

Executive Sponsor Provides direction and removes barriers
Framework Owner Leads implementation

Process Owners Own lifecycle stages

Functional Managers Apply the framework inside departments
Quiality / Excellence Team  Supports standards and improvement

IT / Digital Team Supports system integration

Employees Apply daily standards and provide feedback

90-Day Implementation Plan

Days 1-30
e Map current lifecycle
e |dentify gaps
e Select pilot area
e Define process owners
e Review customer complaints and warranty data
e Draft lifecycle map
Days 31-60
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Design future process

Create templates and checklists
Define KPIs

Train pilot team

Run pilot

Collect issues

Days 61-90

Review pilot results
Standardize successful practices
Finalize dashboards

Update SOPs

Prepare rollout plan

Present results to leadership

Case Study

Field Example: One Product Line Before the Whole Company

OpexEdge Product & Service Lifecycle Framework™

Rather than rolling the framework out company-wide at once, one organization piloted it on a single
underperforming product line for 90 days, with an executive sponsor and a named framework owner. The pilot's
early wins - a redesigned handover between Sales and Operations and a cut dashboard from 40 KPIs to 8 - gave
leadership the evidence and the confidence to fund a full-scale rollout the following quarter, instead of asking for a
leap of faith up front.

KPls
Required templates

Governance structure

Phase 3 — Pilot

Start with one product, service, department, or business unit.

The pilot should be small enough to manage and important enough to matter.

Phase 4 — Standardize

Convert pilot learning into standards.

Create:

SOPs

Checklists
Templates
Dashboards
Training materials

Review routines

Phase 5 — Scale

Roll out the framework across more products, services, locations, or departments.
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Scaling requires leadership support, communication, training, and performance reviews.

Phase 6 — Improve
Review performance regularly and improve the system.
Implementation is not a one-time project.

It is a continuous management discipline.

Outputs
e Approved, phased implementation roadmap
e Named Framework Owner and governance structure
o Selected pilot area with defined success criteria
e 90-Day Implementation Tracker (in progress)
e Standardized SOPs, templates, and dashboards (post-pilot)

e Scale-up plan for additional product lines/departments

KPIs
Area KPI
Governance Executive sponsor and Framework Owner assigned (Y/N)
Pilot Pilot completed on schedule (%)
Pilot Pilot success criteria achieved (%)
Adoption % of process owners trained on the framework
Standardization Number of SOPs/templates finalized post-pilot
Scale Business units/product lines onboarded per quarter
Impact Change in lifecycle KPIs (e.g., perfect order rate, warranty cost) pre- vs. post-implementation

Common Mistakes

186. Trying to implement everything at once.
187. Starting without executive sponsorship.
188. Treating implementation as documentation.
189. Ignoring employee feedback.

190. Creating KPIs without review meetings.
191. Automating before standardizing.

192. Failing to define process owners.
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Figure 12.3 - Maturity Model
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Figure 12.3: Maturity model

Best Practices

e  Start with a pilot.

e Make handovers visible.

e Assign clear ownership.

e Use simple templates first.

e Review performance frequently.

e Connect implementation to customer value.
o Celebrate early wins.

e Standardize before scaling.
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Templates

Template: 90-Day Implementation Tracker
Phase | Milestone | Owner | Target Date | Status
Days1-30| | || ___
Days31-60 | _ | | ___ | ___
Days61-90 | _ | | __ | ___

Executive Checklist

Before launching implementation, confirm:

193. Is there an executive sponsor?

194. Is the current lifecycle mapped?

195. Are the main gaps identified?

196. Is a pilot selected?

197. Are process owners assigned?

198. Are templates prepared?

199. Are KPIs defined?

200. Is the review rhythm clear?

201. Is training planned?

202. Is leadership committed to follow-up?
Key Takeaways

Implementation must change daily work, not only documentation.

Start small, learn fast, then scale.

Governance and ownership are essential.

The framework becomes powerful only when leaders use it to manage the business.
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How to Use the OpexEdge Toolkit

This book is designed to be used, not just read.

Every chapter in this framework has a matching set of templates, checklists, and dashboards in the
companion OpexEdge Toolkit.

The Toolkit is a working Excel file. It is not a static reference.

What's Inside

The Toolkit includes assessments, calculators, trackers, and dashboards for every stage of the lifecycle —
from the Fragmentation Self-Assessment in Chapter 1 to the 90-Day Implementation Tracker
in Chapter 12.

Each worksheet is labeled with the book chapter it supports, so you always know where to start.

The Home tab includes a full cross-reference table mapping every chapter to its corresponding
worksheet.

How to Use It

Start with the chapter you are reading.

Open the matching worksheet in the Toolkit.

Fill in the template using your own organization's data.

Use the checklist to confirm nothing was missed before moving to the next stage.
Revisit the dashboards regularly — they are built to be updated, not filled in once.
Download the Toolkit

The OpexEdge Toolkit is available as a free companion download:

https://opexedg.com/toolkit
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Final Words

The Lifecycle Never Ends

The OpexEdge Product & Service Lifecycle Framework™ is built on a simple belief:

Every organization exists to create customer value.

But customer value is not created by one department.

It is created by the way departments work together.

A great product idea can fail if customer needs are misunderstood.

A strong design can fail if the process is weak.

A capable production line can fail if suppliers are not ready.

A successful sale can fail if delivery and installation are poor.

A customer complaint can become either a cost or a source of learning.

The difference is the system.

Organizations that manage only departments will continue to experience repeated problems.
Organizations that manage the full lifecycle will learn faster, improve faster, and create stronger customer trust.
The journey begins with customer insight.

It continues through design, build, delivery, support, learning, and improvement.

Then it begins again.

The lifecycle never ends.

About OpexEdge Consultancy

OpexEdge Consultancy helps organizations improve performance through operations excellence, quality management,
process improvement, customer experience, digital transformation, and business lifecycle integration.

The OpexEdge Product & Service Lifecycle Framework™ was developed to help leaders connect strategy, customer
needs, product design, operations, sales, service, and continuous improvement into one practical operating system.

For more resources, articles, templates, and future updates, visit:

https://opexedg.com
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