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Purpose of This Guide 

This Guide enables every reader, student, faculty member or practitioner, to navigate, interpret 
and derive maximum learning from the Industrial Case Studies Compendium. It explains how to 

read each Vertical and Case, how to use the structured Answer Frameworks, how to pursue 
embedded R&D opportunities, and how to apply the Past · Present · Future methodology to any 

industrial problem. in sugar plants or in any other sector 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

By- 

Ravindra Prakash Dubey 
BTech (IIT Kanpur); MBA (FMS, University of Delhi) 
Chief Technical Advisor,  
BGEL (Bajaj Group) 

 

“A Users’ Guide for all the Questions in this book is also in progress and would be accessible by the 
users through subscription which would be published on the site, once ready” 



 
 
 
 
 
 
 
 
 
 
 

This Guide is dedicated to every student  

who has ever sat in a classroom, mastered a 
theorem, and then wondered 

with honest frustration… 

 

 where it lives in the world! 

 

The answer is here. Read on…. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



P  R  E  F  A  C  E 

 

Before You Begin… must read.. 

 

The classroom is where knowledge takes a shape. The industry is where it must live. 
Between these two worlds- one structured and theoretical, the other complex and 
unrelenting, there has long existed a gap that neither textbooks nor lectures alone 
could fully bridge.  

The Industrial Case Studies Compendium has been conceived with a singular 
conviction that every learner, irrespective of the discipline, gets the opportunity to 
encounter a real process, running in a real plant, governed by real 
constraints or a real ecosystem and to ask: “What do I know? What can I apply? 
And what might I yet discover?” 

This Guide was prompted by a very practical necessity when some Institutions, raised 

an important question: How to optimise the usage of these Cases in a 

classroom?  

Though the Compendium is structured around a Sugar Plant, the Questions have trade 

agnostic and stream neutral probabilities to expand. It does not address itself to any 

specific stream or to a single ecosystem in isolation. Each Case presents a living 

process drawn from actual Sugar Plant operations, involving heat, power, chemistry, 

mechanics, instrumentation, logistics and human decisions, all simultaneously. 

Students from any background will find the thread of their own discipline running 

through every Case. 

Equally important is what this Compendium does not do: it does not limit the explorer. 

The Questions embedded in each Case are not fences, they are doorways. They provide 

an intellectual architecture, a scaffolding for enquiry. A student is free indeed, 

encouraged to think laterally across industries, vertically across technologies 

& ecosystems and forward across time. The same Case that illuminates a boiler’s 

heat balance may equally provoke thought about urban energy grids, sustainable 

agriculture, Industry 4.0 automation, or climate adaptive manufacturing and so on… 

This Users’ Guide has taken Case 1 of the Vertical 1 from the book and illustrated 

through worked examples and extrapolative frameworks, demonstrated the full range 

of directions- a curious mind may travel from any single Case. The reader will find here 

not just method, but invitation, an invitation to see every industrial process as a 

universe of questions and every question as a gateway to original thought, research 

and innovation. 

Read this Preface. Read this Guide. Then enter the Compendium, as an innovator 

encountering the world. 

Ravindra Prakash Dubey 
Chief Technical Advisor. BGEL · New Delhi 
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1. About the Compendium 

1.1   What Is the Compendium? 

The Industrial Case Studies Compendium (Based on Sugar Plants) is a structured collection of 
real-world operational cases drawn from the sugar industry, one of India’s largest and most 
complex agro-industrial ecosystems. Each Case describes an actual challenge encountered in 
a sugar plant operation, presents the problem in its full industrial context, and poses 
structured Questions for analysis, discussion, and resolution. 

The Compendium is organised into 16 Verticals, functional domains of sugar plant operations, 
from Cane Procurement and Juice Extraction through Crystallisation, Cogeneration, Water 
Management, and Maintenance. Each Vertical contains one or more Cases, each with its own 
set of Questions and indicative Answers. 

1.2   Why Sugar Plants? 

Sugar plants are chosen not because this Guide is only for sugar technologists but precisely 
because they are not. A sugar plant is one of the most complete industrial ecosystems in 
existence. It integrates agriculture and procurement, mechanical crushing and chemical 
extraction, thermal evaporation and crystallisation, electrical cogeneration, water treatment, 
effluent management, instrumentation, automation, logistics, and human resource 
management, all on a single site. 

Every engineering discipline finds its home in a sugar plant. Every management principle finds 
its application. The plant is therefore an ideal ‘laboratory’ for case-based learning, rich enough 
to generate genuine complexity, familiar enough (as an agricultural industry) to remain 
accessible to students across India. 

 

1.3   The 16 Verticals at a Glance 

 

No. Vertical Name Core Theme 

V1 Cane Procurement & 
Collection 

Zonation, slotting, CCS preservation, equity for 
smallholders 

V2 Cane Receipt, Weighing & 
Measurement 

Metrology integrity, tamper-proof weighment, dispute 
resolution 

V3 Cane Preparation & Crushing Fibriser balance, feed oscillation, extraction efficiency 

V4 Bagasse Handling & 
Management 

Open storage losses, rewetting, monsoon vulnerability 

V5 Juice Extraction & 
Clarification 

pH stability, colour formation, chemical economy 

V6 Press-Mud Removal & 
Disposal 

Moisture management, handling cost, logistic 
optimisation 

V7 Concentration & Syrup 
Production 

Evaporator scaling, steam economy, cleaning strategy 

V8 Crystallisation & 
Centrifugation 

Seeding discipline, false grain, crystal coefficient of 
variation 

V9 Sugar Drying, Sieving & 
Packaging 

Moisture, caking, dryer/cooler performance 



V10 Storage & Dispatch Humidity spikes, warehouse climate control, caking 
prevention 

V11 Cogeneration, Boilers & Steam 
Power 

Boiler efficiency, excess air discipline, soot management 

V12 Water, Condensate & Effluent 
(ETP/ZLD) 

Cooling tower COC, scaling, blowdown economics 

V13 Electrical Distribution & 
Power Quality 

Feeder trips, selectivity, arc-flash risk 

V14 Instrumentation, DCS/PLC & 
Cybersecurity 

Sensor fouling, drift, alarm floods, cybersecurity 

V15 Quality Control & Laboratory 
Operations 

Manual logs, slow feedback, LIMS adoption 

V16 Maintenance, Safety & HR CMMS adoption, spares strategy, downtime reduction 

  



 

2.   How the Book Is Structured 

2.1   The Architecture of Each Vertical 

Each of the 16 Verticals follows a consistent three-layer structure: 

 

Structure of Each Vertical 

Layer 1:  Vertical Overview:  A concise description of the operational domain, its role in the 
sugar plant, common pain points, and the target operating model. Typically one to two 
pages. 

 

Layer 2:  The Case(s):  One or more specific incidents or challenges drawn from real plant 
experience. Each Case is self-contained: it describes the situation, the constraints, the actors, 
and the stakes. 

 

Layer 3:  Questions and Indicative Answers:  Structured questions (typically 4 to 6 per Case) 
followed by indicative answers. The answers are directional, not exhaustive, they are starting 
points for discussion, not closing arguments. 

 

2.2   The Role of the Indicative Answers 

The Answers provided in the Compendium are described as ‘indicative’ deliberately. They 
represent the most direct, operationally grounded response to each question. They are correct 
but they are not complete. They are the floor, not the ceiling. 

A student who reproduces the indicative answer has demonstrated comprehension. A student 
who improves upon it has demonstrated thinking. A student who challenges it with a better-
justified alternative has demonstrated engineering. 

 

2.3   The KPI Challenge at the End of Each Vertical 

Each Vertical concludes with a KPI Challenge, a single, pointed performance question that 
distils the core operational tension of that domain. For example: 

 

Example KPI Challenges from the Compendium 

Vertical 1  —  “How can a slotting system reduce disputes to near-zero without slowing 
throughput?” 

Vertical 2  —  “How can tamper-proof weighing reduce disputes to near-zero without slowing 
throughput?” 

Vertical 7  —  “How do you restore 5% steam economy in a scaled evaporator set without 
stopping the mill?” 

Vertical 11 —  “How do you add 3% boiler efficiency without capital expenditure?” 

 

These challenges are designed for open discussion, group debate, or written analysis. There 
is no single correct answer, only better or worse-justified ones. 

  



3.   How to Use the Compendium 

3.1   A Note on Stream-Neutrality 

The Compendium is not addressed to a particular branch or trade of engineering. This is 
intentional. The sugar plant is a microcosm of modern industry, it demands mechanical, 
electrical, chemical, instrumentation, civil, environmental, and management thinking 
simultaneously. Every student, regardless of specialisation, will find relevant material in every 
Vertical. 

 

Your Discipline Where You Will Find Yourself in the Compendium 

Mechanical Engineering V3 (Crushing), V4 (Bagasse), V7 (Evaporators), V8 (Crystallisation), 
V9 (Drying), V11 (Boilers) 

Electrical Engineering V11 (Cogeneration), V13 (Distribution, Power Quality, Arc Flash), V14 
(DCS/PLC/SCADA) 

Chemical Engineering V5 (Clarification), V6 (Press Mud), V7 (Syrup), V8 (Crystallisation), 
V12 (ETP/ZLD) 

Civil / Environmental 
Engg. 

V12 (Water, Effluent, ZLD), V4 (Storage Structures), V10 (Warehouse) 

Instrumentation & 
Control 

V14 (Sensors, DCS, Alarm Mgmt, Cybersecurity), V7 (Process 
Control), V11 (Boiler Control) 

Management / MBA V1 (Procurement & Equity), V2 (Transparency & Trust), V15 (LIMS), 
V16 (CMMS, HR, Safety) 

Agricultural Engineering V1 (Cane Procurement, Maturity Mapping), V2 (Weighment), V3 
(Cane Preparation) 

Computer Science / IT V14 (Cybersecurity, Automation), V15 (LIMS/Digital Labs), V16 
(CMMS) 

 

3.2   The Recommended Reading Sequence 

Each Vertical and Case stands on its own. There is no mandatory reading order. However, the 
following sequence is recommended for first-time readers and classroom use: 

 

1. Read the Vertical Overview to understand the operational domain and its significance 
within the plant. 

2. Read the Case narrative carefully, identify the actors, the problem, and the stakes 
before reading any question. 

3. Attempt each Question independently before reading the Indicative Answer. Write 
your answer down, even in note form. 

4. Compare your answer to the Indicative Answer. Identify gaps, agreements, and 
alternative perspectives. 

5. Use the KPI Challenge as a discussion or debate topic, individually or in a group. 

6. Then ask: “What would I do differently? What technology, method, or approach from 
another industry could apply here?” 

  



 

3.3   For Faculty: Suggested Classroom Models 

 
Model A — Flipped Classroom 

Assign the Vertical Overview and Case as pre-
reading. Students arrive having already 
attempted the Questions. The class session is 
entirely discussion, comparing approaches, 
challenging assumptions, and exploring 
alternatives. Faculty role: moderator and 
challenger, not instructor. 

Model B — In-Class Discovery 

Read the Case aloud or project it. Stop after 
the narrative, before the Questions and ask 
students: ‘What are the problems here?’ Let 
students frame the questions before revealing 
the Compendium’s Questions. Then compare. 
This develops the crucial skill of problem-
identification. 

 
Model C — Cross-Industry Workshop 

Assign each student group a different industry 
(logistics, healthcare, retail, manufacturing). 
Ask them to solve the same Case problem 
using their industry’s tools and vocabulary. 
Present and compare. Builds lateral thinking 
and systems understanding simultaneously. 

Model D — R&D Seed Session 

Use the Case as the starting point for a 
research proposal exercise. Students identify 
one problem from the Case that remains 
unsolved, frame a research hypothesis, 
propose a methodology, and present a brief 
research plan. Suitable for final-year or 
postgraduate students. 

  



4.   The Answer Framework 

4.1   Three Levels of Answer 

Every Question in the Compendium can be answered at three distinct levels. The Compendium 
provides Level 1. This Guide and the accompanying worked examples demonstrate Levels 2 
and 3. 

 

Level Description What It Demonstrates 

Level 1 Book 
Answer 

The operationally correct, direct 
response to the question as asked 
grounded in sugar plant practice 

Comprehension of the operational 
domain. Suitable for assessment at 
undergraduate level. 

Level 2 
Alternative 
Solution 

A different approach drawn from 
another industry, technology, 
framework, or academic discipline 

Lateral thinking, cross-domain knowledge 
transfer, and ability to innovate within 
constraints. 

Level 3 R&D 
/ Innovation 
Proposal 

A researchable hypothesis, a testable 
innovation, or a prototypable solution 
that goes beyond current practice 

Research orientation, scientific rigour, 
and entrepreneurial thinking. Suitable for 
final year/PG students. 

 

4.2   The Questions Are Doorways, Not Fences 

This is perhaps the single most important pedagogical principle in the Compendium. The 
Questions are not a syllabus. They are an architecture, a structured entry point into a much 
larger space of enquiry. 

A student who asks only what the Question asks will learn about sugar plants. A student who 
asks what lies beyond the Question will learn about industry, systems, and innovation. The 
following diagram illustrates the three dimensions of enquiry available from any single 
Question: 

 

Three Dimensions of Enquiry from Any Question 

VERTICAL ENQUIRY ↑  —  Going deeper into the same problem: 

   •  What are the root causes beneath the visible symptom? 

   •  What mathematical model describes this phenomenon precisely? 

   •  What would need to be measured, monitored, or modelled to fully resolve this? 

 

LATERAL ENQUIRY ↔  —  Going across to other domains: 

   •  Where else does this exact problem occur? (airports, hospitals, retail, logistics…) 

   •  How has another industry solved it? What can be borrowed and adapted? 

   •  What global framework, standard, or technology is applicable here? 

 

TEMPORAL ENQUIRY →  —  Going forward (and backward) in time: 

   •  How was this problem handled 20 years ago? What changed, and why? 

   •  What does the current best practice look like at the world’s most advanced mills? 

   •  What technology or approach will make this problem obsolete in 10 years? 

  



 

4.3   The Past · Present · Future Methodology 

Every industrial problem has a history, a current state, and a trajectory. The Past · Present · 
Future framework situates each Case in its full temporal context and prevents the common 
student error of treating current practice as either inevitable or permanent. 

 

Dimension Key Questions Why It Matters 

PAST (How it 
was) 

What was done before? What failed? 
What was accepted as normal that 
should not have been? 

Prevents reinventing the wheel. Reveals 
the evolution of practice and the lessons 
already learned at cost. 

PRESENT 
(How it is) 

What is current best practice? What 
works? What constraints exist today 
that did not exist before? 

Establishes the baseline for 
improvement. Distinguishes real 
constraints from assumed ones. 

FUTURE (How 
it could be) 

What technology, regulation, or social 
change is coming? What will make 
today’s solution obsolete? 

Builds strategic thinking. Connects 
engineering to innovation, 
entrepreneurship, and research. 

  



5.   R&D and Innovation Pathways 

5.1   Every Case Contains a Research Opportunity 

The Compendium is not only a teaching resource, it is a repository of unresolved industrial 
problems. Every Case that has an ‘indicative’ answer rather than a definitive one is, in effect, 
an open research question. Every Case where the best available solution is still imperfect is an 
invitation to do better. 

Students at the BTech, MTech, and PhD levels can each find appropriate research 
opportunities within the Compendium. The table below maps research opportunity types to 
academic levels: 

 

Academic 
Level 

Appropriate Research Type Example from Compendium 

BTech Final 
Year (4th 
Year) 

Data collection and analysis; 
small-scale prototype; software 
tool; simulation model 

Build a Monte Carlo model for CCS 
preservation value; design an IoT sensor 
retrofit for cane transport temperature logging 

MTech / ME 
(Postgraduate) 

Field study; experimental 
validation; algorithm design; 
comparative framework across 
mills 

Design and validate a multi-objective slot 
allocation algorithm; develop an NIR 
spectroscopy model for gate-level CCS 
prediction 

PhD 
(Doctoral) 

Original contribution to 
knowledge; published model; 
policy-relevant study; 
longitudinal field research 

Behavioural nudge RCT for smallholder slot 
adherence in rural UP; Theory of Change 
evaluation across two seasons at two mills 

MBA / 
Management 
(Postgraduate) 

Case analysis; change 
management plan; business 
model design; stakeholder study 

Design and pilot a Social Accountability 
Scorecard for procurement fairness; develop an 
OKR framework for mill KPI governance 

 

5.2   How to Frame a Research Proposal from a Case 

A student wishing to develop a Case into a research proposal should follow this sequence: 

 

i. Identify an unsolved or partially solved problem within the Case narrative. 

ii. Frame a specific, falsifiable research hypothesis. (Example: ‘SMS-based slot 
reminders will increase on-time arrival by >20% compared to no reminder’) 

iii. Review the literature: Has this been studied in sugar plants? In analogous industries? 
Globally? 

iv. Design a methodology: field experiment, simulation, literature review, survey, or 
prototype, appropriate to your level. 

v. Define measurable outcomes and the criteria for success or failure. 

vi. Identify potential funding sources: DST, DBT, ICAR, MNRE, Sugar Development 
Fund, NABARD. 

vii. Write the proposal using the IMRaD structure (Introduction, Methodology, Results, 
anticipated, and Discussion anticipated). 

  



 

5.3   Domains Open for Innovation 

The following domains represent areas where the gap between current industry practice and 
what is technically possible is large enough to be genuinely significant — and where a student’s 
contribution could have real-world impact: 

 

Domain Open Innovation Areas 

Digital & IoT Real-time CCS prediction at gate; IoT-enabled cane transport 
monitoring; sensor-based evaporator fouling detection 

Artificial Intelligence AI-driven cane maturity mapping; ML models for boiler efficiency 
optimisation; NLP for grievance classification 

Blockchain & FinTech Tamper-evident weighment logs; transparent KPI publishing; farmer 
payment smart contracts 

Behavioural Science Nudge design for slot adherence; social norm messaging for quality 
improvement; digital literacy barriers 

Sustainability & ESG Carbon credit quantification for CCS preservation; ZLD 
optimisation; bagasse valorisation pathways 

Operations Research Multi-objective slot allocation; dynamic dispatch algorithms; 
maintenance scheduling under uncertainty 

Social Science Equity impact of digitisation on smallholders; Theory of Change for 
rural technology adoption; gender in cane supply chains 

  



6.   A Worked Example — Vertical 1, Case 1 

 
To illustrate how the Answer Framework, the three Levels of Answer, and the Past · Present 
· Future methodology work in practice, this section walks through one Question from 
Vertical 1, Case 1 - Zonation, Slotting & CCS Preservation in full. 

 

The Case in One Sentence 

Mid-season: arrivals spike from distant villages while nearer zones wait; CCS decays after 
midnight; powerful suppliers crowd out smallholders; Finance sees disputes; Operations 
sees unstable crush. The mill needs an equitable, practical system that protects CCS without 
alienating growers. 

 

Question 1 — Name three drivers of CCS loss between field and gate 
and one mitigation each. 

 

Level 1 — Book Answer (from the Compendium) 

 

1. Post-harvest Delay → sucrose inversion begins immediately; mitigation: pre-registered 
slots with a 6-hour field-to-gate time cap. 

2. Trash & Mud Contamination → dilutes cane value; mitigation: harvesting SOPs and 
loader discipline at source. 

3. Night Queue Clustering → CCS decays fastest in heat and delay combined; mitigation: 
staggered 30-minute arrival windows across 24 hours. 

 

Level 2 — Alternative Solution: Borrowed from the Dairy Industry (Amul / 
Arla Model) 

In dairy collection networks, milk quality degrades from the moment of collection — exactly 
as CCS does in sugarcane. The global dairy industry resolved this decades ago through: (a) 
real-time temperature logging in tankers, (b) quality-risk algorithms that trigger priority 
unloading for flagged loads, and (c) grower-level quality scorecards that link payment directly 
to fresh-delivery performance. Applied to cane: IoT temperature sensors on transport vehicles 
feed a CCS decay prediction model. High-risk loads are assigned to a fast-crush lane 
automatically. The grower sees their quality score on every ticket. Self-policing replaces 
enforcement. 

 

Level 3 — R&D Opportunity: CCS Decay Kinetics Model 

Research Proposal Seed 

Hypothesis: CCS decay follows the equation CCS(t) = CCS₀ × e^(−k·t·T), where k is a 
variety-specific decay constant, t is time since harvest, and T is ambient temperature. 

 

Research Task: Validate this model across 5–8 sugarcane varieties grown in western and 
eastern UP across two crushing seasons. Publish k values for each variety. 

 

Academic Level: MTech dissertation or collaborative BTech project. Suitable for: IIT, NIT, 
CSIR-CIMAP, IARI. 



 

Impact: If validated, this model enables every Indian sugar mill to predict CCS at arrival — 
without waiting for lab results. It transforms quality management from reactive to 
predictive. 

 

Past · Present · Future (for this specific problem) 

PAST PRESENT FUTURE 

No queue management at 
all. 
First-come-first-served. 
CCS loss unquantified. 
Disputes handled 
informally. 

SMS/USSD token pre-
registration. 
30-minute windows at 
progressive mills. 
Basic GPS tracking. 
Grievance desks with SLA. 

AI maturity maps + predictive harvest 
calendaring. 
NIR real-time CCS at gate (<2 sec). 
Blockchain weighment logs. 
Dynamic demand-signal dispatch. 
Carbon credit tracking per tonne procured. 

  



7.   For the Independent Learner 

 
Not every reader of this Compendium will be sitting in a classroom. Many will be industry 
professionals, management trainees, government officers, or self-directed learners. This 
section is for them. 

7.1   Reading Without a Teacher 

The Compendium and this Guide are designed to be fully self-sufficient for independent study. 
If you are reading without a faculty guide, the following discipline will maximise your learning: 

 

• Read the Vertical Overview first, always. Never jump to the Case without 
understanding the operational context. 

• Write your answers before reading the Indicative Answers. Even rough notes. The act 
of writing reveals what you do not yet know. 

• After reading the Indicative Answer, ask: ‘What did I miss? What did I see that the 
answer missed?’ Both are valuable. 

• Use the KPI Challenge as a self-examination: Can you answer it in two minutes with 
confidence? If not, re-read the Vertical. 

• Connect each Case to your own professional experience. Where have you seen this 
exact problem — or one like it — in your own work? 

7.2   Reading as an Industry Professional 

Industry practitioners reading this Compendium may find that many Cases describe problems 
they have encountered — or are currently managing. This is intentional. The Cases are drawn 
from real operational experience. 

For industry professionals, the most valuable questions are not the ones in the Compendium 
— they are the ones that the Compendium prompts you to ask about your own plant. What is 
our CCS loss from field to gate? What is our dispute rate per 1,000 tickets? What is our 
evaporator steam economy trend over the last five seasons? The Compendium provides the 
diagnostic framework; your plant provides the data. 

7.3   A Self-Assessment Checklist 

After completing any Case, use this checklist to assess the depth of your engagement: 

 

 Self-Assessment Question 

☐ Can I describe the Case problem in one sentence, without looking at the text? 

☐ Can I name all the stakeholders in the Case and explain what each stands to gain or lose? 

☐ Have I answered every Question before reading the Indicative Answer? 

☐ Can I identify at least one thing the Indicative Answer misses or under-emphasises? 

☐ Can I connect this Case to an analogous problem in a different industry? 

☐ Can I describe how this problem was handled 20 years ago, how it is handled now, and how 
it might be handled in 10 years? 

☐ Can I frame at least one researchable question arising from this Case? 

☐ Could I present this Case analysis to a non-engineer audience convincingly? 



8.   A Note on Multiple Correct Answers 

 
Engineering education has long trained students to seek the single correct answer. Industrial 
reality rarely offers one. This Compendium is designed to re-calibrate that expectation. 

For every Question in the Compendium, there are at least three defensible answers: the 
operationally conservative answer (lowest risk, proven technology), the innovative answer 
(higher potential, higher uncertainty), and the transformative answer (fundamental redesign 
of the process or system). None is inherently correct. Each is correct under a specific set of 
constraints, values, and available resources. 

 

“The best answer is not the most sophisticated one. It is the 
one you can justify, test, and improve.” 

— Industrial Case Studies Compendium — Users’ Guide 

 
Faculty are encouraged to reward answers that are well-reasoned over answers that are 
conventional. A student who proposes an unconventional solution and defends it rigorously 
has demonstrated more engineering than a student who reproduces the expected answer 
without reflection. 

Students are encouraged to disagree with the Indicative Answers — provided they can say why. 
The Compendium’s authors would consider this the highest possible use of the material. 

 

 

 
  



Quick Reference Card 

 

 
READING SEQUENCE 

1. Read the Vertical Overview 
2. Read the Case narrative 

3. Attempt Questions independently 
4. Compare to Indicative Answer 

5. Apply KPI Challenge 
6. Ask: What lies beyond? 

 
THREE LEVELS OF ANSWER 

Level 1 — Book Answer (operational, correct) 
Level 2 — Alternative (cross-industry, creative) 

Level 3 — R&D Proposal (researchable, 
innovative) 

THREE ENQUIRY DIMENSIONS 

↑ VERTICAL  —  Go deeper into the same 
problem 

↔ LATERAL   —  Go across to other industries 

→ TEMPORAL  —  Go Past · Present · Future 

 
CLASSROOM MODELS 

A — Flipped Classroom 

B — In-Class Discovery 
C — Cross-Industry Workshop 
D — R&D Seed Session 

 
SELF-ASSESSMENT (after each Case) 

☐  Can I state the problem in one sentence? 

☐  Did I attempt answers before reading them? 

☐  Can I connect this to another industry? 

☐  Can I frame one researchable question? 

 
 


