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Preface


Organisations around the world are struggling with rising complexity, cognitive overload, and a growing mismatch between human capacities and the pace of modern work.


Traditional Lean Value Streams remain powerful, but they were created for a world far simpler and more predictable than the one we operate in today. Sentient Value Streams extend and modernise the original Lean logic by introducing a new capability: the ability for a value stream to sense itself in real time, including the human signals that have always been invisible to conventional systems.


This ability is made possible by AI. AI itself is not the goal, but the enabler that finally makes this possible.


This book is a practical guide to designing, operationalising, and continuously evolving sentient value streams. You will learn how to build real-time sensing, reflexive governance, and human-aware flow orchestration — and how these capabilities transform everyday work in complex environments.


The human and financial cases are not separate arguments — they are the same argument. When organisations invest in sensing the wellbeing and cognitive state of their people, they simultaneously reduce the annual costs of absence, turnover, escalation, and throughput loss. Chapter 9 shows that a single department can carry €250,000–€350,000 per year in these hidden costs, while a 12-week sensing pilot costs €5,000–€20,000. Even conservative projections show first-year returns of four to thirteen times the pilot investment — and unlike traditional interventions, the return compounds as the system learns. This is not a trade-off between caring for people and caring for the bottom line. It is the discovery that the two are structurally inseparable: what damages people damages flow, and what restores flow restores people.


If you come from a Lean or Agile background, this book does not replace your existing knowledge. It upgrades it. It shows how classical value-stream thinking evolves when augmented with modern sensing, AI-assisted interpretation, and reflexive decision structures.


While the framework was born in the context of healthcare — one of the most complex human systems in existence — it applies equally to any organisation operating in complexity: transport and logistics, energy infrastructure, manufacturing, public administration, and beyond. Wherever value flows through human hands and complex systems, sentience makes it safer, calmer, and more adaptive.


This first edition stands independently, yet rests on the foundations of our earlier white paper from 2025 (in Swedish): Sentienta värdeströmmar: Lyhörda flöden för vård och omsorg.


The ideas in this book sit at an intersection that few have explored: the meeting point of classical Lean value stream thinking, AI-enabled real-time organisational sensing, and human wellbeing treated as an operational variable. Several parallel movements are converging on similar territory — the European Union's Industry 5.0 vision of human-centric, sustainable, resilient industry7; the emerging research field of Human Digital Twins; and the rapid growth of AI-powered Value Stream Management platforms. Yet none of these address the specific integration this book proposes: value streams that sense their own human dynamics and self-adjust in real time. This book aims to fill that gap.


Jan Windahl & Dennis Johansson


Gothenburg, 2026










How to Read This Book    


This book is structured as a learning journey, guiding you from foundational concepts to practical implementation. Each chapter builds on the previous one, but they can also be read independently depending on your role and interest.




[image: ] Part I — Foundaitons


Why do organisations need to evolve beyond traditional value streams? What is the difference between a process, a value stream, and a sentient value stream? A powerful analogy from seismology makes the journey concrete.







[image: ] Part II — Architecture


How does a sentient value stream actually work? The sensing engines, the interpretive layer (SWC), and the philosophical reversal that changes everything. This is the technical heart of the framework.







[image: ] Part III — Governance & Operaitons


How is a sentient value stream governed? Strategic intent, AI-enhanced operations, agile budgeting, and the four pillars that hold it all together.







[image: ] Part IV — Implementaiton & Evoluiton


How do you get started? A practical 8–12 week roadmap, the barriers you will face, and why this transformation makes organisations more human, not less.





Throughout the book, you will find:




	
Key Insight boxes highlighting the most important ideas


	
Scenario and In Practice boxes with real-world and composited examples


	
Try This boxes with exercises you can do in your own organisation


	
Chapter Summaries condensing each chapter into its essential points


	Diagrams and illustrations for every major concept




The diagram below shows how all of the framework’s key concepts relate to each other. Refer back to it whenever a new term is introduced:
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Figure 0.1 — How the framework’s key concepts relate to each other














PART I


Foundations


Understanding why organisations need a new kind of value stream


Part I answers two questions: why do organisations need something beyond traditional value streams, and what does the journey from reactive to sentient actually look like? Chapter 1 builds the case — economic, human, and strategic. Chapter 2 introduces the seismology analogy that will thread through the rest of the book, providing a concrete mental model for an abstract transformation.










Chapter 1: Why Sentient Value Streams?




Before we understood earthquakes, we simply endured them.


Before organisations understand themselves, they do the same.







A Monday in March


Maria is a charge nurse on a rehabilitation ward. It is 14:20 and the ward is not in crisis — not exactly. But three patients need discharge documentation before 16:00, the physiotherapist is running 40 minutes behind, a physician has just arrived for an unscheduled round, and two family members are waiting for updates she has not had time to prepare. Her phone shows four unread messages from the bed coordinator. She can feel the tension in her shoulders, but there is no system that can feel it with her. The dashboard on the wall shows yesterday’s average wait time. It says nothing about right now.


Maria’s experience is not unusual. It is the default state of complex organisations everywhere. This book is about changing that default.





The Problem We All Face 


Most humans and organisations are hard-wired to react to events rather than predict them. We wait for problems to erupt, then scramble to respond. This pattern is deeply embedded in our evolutionary biology and in the institutions we have built.


Value streams — the end-to-end chains through which value flows to customers — were introduced to Lean thinking in 1996 by Womack and Jones1, though the underlying concept of flow dates back to the early 1900s. The Toyota Production System demonstrated their extraordinary power8. Since then, frameworks like the Scaled Agile Framework (SAFe) have adopted value streams as central artefacts.


But there is a persistent problem: most implementations of value streams stop on their way to potential success. They become static abstractions — little more than process diagrams dressed in different language. They are passive when they should be dynamic, silent when they should be listening. And so their potential is never realised, and the initiative slowly deprecates.




Key Insight


Traditional value streams fail not because they are wrong, but because they cannot hear. They were designed for a simpler, more predictable world. Sentient Value Streams address this by giving value streams the ability to sense themselves in real time — including the human signals that conventional systems have always overlooked.





Process vs. Value Stream vs. Sentient Value Stream    


At first glance, the distinction between process and value stream may seem subtle. Both represent sequences of activities leading to a result. But the difference is fundamental:


A process is a defined set of steps to produce a specific result within a bounded area. Its focus is internal efficiency — how work is done within a function. A process is a static model: you can visit the documentation today, come back next month, and find it unchanged. It is a snapshot.


A value stream is the end-to-end chain from need to delivery, crossing multiple processes, functions, and actors. Its focus is how value flows to the customer. A value stream is dynamic: it changes every minute with its co-workers, customers, and circumstances. It is not a model — it is the living reality.


A Sentient Value Stream adds two critical capabilities that traditional value streams lack: the ability to manage increasing complexity through AI-enabled sensing, and the ability to ensure respect and engagement for all humans involved — not only customers, but everyone who contributes to creating value.
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Figure 1.1 — The evolution from static processes to living, self-sensing value streams






Inclusive by Design


Traditional value streams emphasise delivering value to the customer. Sentient Value Streams expand this perspective by including everyone who contributes to creating that value. This means value is created both for the end customer and for the people who make that value possible: employees, colleagues, and other stakeholders.


For co-workers, value can be measured in many ways — feeling engaged, being heard, making a difference, reducing stress. A happy co-worker is a healthy, productive co-worker who wants to stay and contribute long-term. This is not just compassion. It is a sound people strategy.


Leveraging AI to Master Complexity


Value streams generate massive amounts of data daily — from hard data in IT systems and IoT devices to soft data from human interactions. The ability to process this data and act on insights is increasingly critical. Monthly reviews are far too slow. We need near real-time analysis — every hour, every minute — particularly when value streams involve life-critical or safety-critical activities.


Humans alone cannot achieve this level of responsiveness. Traditional Business Intelligence tools help, but only up to a point. AI changes the game. AI is the ideal partner for monitoring value streams, analysing data, and generating prioritised improvement suggestions for humans to review and act on. This does not mean radical changes every hour — most improvements are incremental, making things slightly better each time.




In Practice: Beyond Healthcare


While this book was born in healthcare, the same dynamics apply across industries. Railway operators like Cemit already have low-level sensors detecting track and vehicle wear. Energy companies like Hitachi Energy monitor transformer conditions. Water utilities like Xylem track pressure and leakage. Manufacturing giants like SKF and ABB monitor vibration and temperature.


All these organisations have sensors and condition monitoring. Very few have real-time priority decisions, organisational reflexivity, or system-aware orchestration. That is where SentientOps fills the gap.





The Economic Case for Sentience


The human cost of organisational deafness is not abstract — it is measurable. According to Gallup's State of the Global Workplace report, workplace burnout costs an estimated $322 billion globally in lost productivity and turnover2.


The American Psychological Association reports that 76% of employees experience symptoms of workplace burnout, and that burned-out workers are 2.6 times more likely to actively seek new employment3.


At the same time, organisations are investing heavily in AI — but often without clear returns. In the first half of 2025, the share of companies abandoning most of their AI initiatives reached 42%, more than double the previous year. The primary reason: AI was deployed in isolated pockets rather than integrated into operational flows.


The corporate wellness and AI wellbeing market tells a parallel story. Harvard Business Review research shows that modern AI-powered tools can identify mental health risks three to six months before traditional methods, enabling timely interventions16.


Sentient Value Streams address both failures simultaneously. Rather than treating wellbeing as an HR concern separate from operational efficiency, the framework integrates human-state awareness directly into flow management. Rather than deploying AI as isolated automation, it positions AI as the connective tissue between sensing, interpreting, and acting. The economic argument is straightforward: organisations that can detect drift, overload, and friction in real time will spend less on crisis management, retain more of their skilled workforce, and extract more value from their AI investments.




Key Insight


The cost of organisational deafness is not invisible — it appears in burnout statistics, failed AI initiatives, and employee turnover. Sentient Value Streams convert these costs into measurable savings by detecting problems before they become crises.







Chapter 1 Summary




	Traditional value streams often stall because they become static abstractions


	Sentient Value Streams extend Lean thinking with real-time sensing and human awareness


	They create value for customers AND for the people who do the work


	AI enables the responsiveness that humans and dashboards alone cannot achieve


	The economic case is compelling: burnout costs $322 billion globally; 42% of AI initiatives fail without integration


	The framework applies to any complex organisation: healthcare, transport, energy, manufacturing, and beyond
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