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Read me

Welcome to the summer edition of CODE CRASH Q3.26!

This edition has been thoroughly revised and expanded. Whereas the spring 2026 edition focused primarily on the AI upheaval in digital product development, I have now broadened the scope — from development across all business functions through to leadership. Among the new additions are chapters on the macroeconomic landscape, the role of the Intent Owner, the reinvention of corporate functions, the Resonance Organisation, leadership within the agentic organisation, and the question of where Germany and Europe currently stand. Figures, tools and examples have all been updated to reflect the state of play as of summer 2026.

Readers familiar with the spring edition will find the core thesis unchanged — the bottleneck shifts from code to intent — but it has now been extended to the enterprise as a whole and articulated with greater precision. The book is structured in four parts: the new context, the new bottleneck, the agentic operating model, and the next renaissance.

Some sections also contain technical deep dives. These are intended solely for those who wish to explore particular topics in greater depth and are not essential to an overall understanding of the material. Please feel free to skip them.

One further note on navigation: technical terms coined in this book appear in italics on their first mention and are explained in the glossary. As this edition has grown by more than 100 pages, I have moved the extensive reference apparatus to the CODE CRASH digital platform.

The book is updated regularly at http://www.codecrash.ai/login. I also keep you informed there of new digital and print releases.
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I remember that cold November evening. It was late, the working day long since dissolved into emails, Slack notifications and aimless scrolling. A friend sent a link, laconically: “Have you seen this?” The URL led to chat. openai.com.

Chatbots were so very ‘90s, yet I clicked through to the site and typed, sceptical: “Explain blockchain in three sentences.” The response appeared. Precise. Structured. Disconcertingly competent.

I raised the stakes. “Assess how well the three central theses of my 2017 book Transformationale Produkte have stood the test of time.” The result? In that moment, I could not have put it better myself. Astonished, I pressed on, though I already sensed where this was heading: “A haiku about Artificial Intelligence.” It scanned perfectly. Of course.

Of course? Not long before, I would have laughed at anyone who had predicted such a thing. Now I stared at the screen like someone who had just noticed that, behind the glowing panel before them, an alien intelligence had stirred to life. It felt like a tear in the fabric of reality.

The same scene played out millions of times over in the days and weeks that followed. In offices, kitchens, on the underground. People gazed at their screens and felt their assumptions about what computers are capable of quietly come apart.

Five days after launch, ChatGPT reached one million users. Two months later, OpenAI broke through the 100-million barrier. No technology, no medium, has ever spread faster in recorded history.

That was the ChatGPT moment. The instant when something wholly unexpected flings open the laboratory door and floods the world with new light.




Three Years Later

Another late evening. Once again, I found myself staring at a screen. This time it wasn’t a link from a friend – I had updated Claude Code with the new Opus 4.7 model that Anthropic had just released.

I was still mired in the disillusionment phase of vibe coding. All year we had been working with the new AI coding tools. It began with small prototypes of individual features and gradually grew into MVPs that even made it into production. But working with these tools was slow, error-prone, and something of a gamble. Entropy accumulated over time, and at a certain point the codebase became barely manageable.

It felt like a dead end.

I was exhausted. I opened a terminal window and launched Claude Code. My prompt: to undertake a complete overhaul of our LLM analytics platform, RAIDAR, with its six-figure line count. More robust, more secure – without altering any user-facing behaviour. A listlessly aggressive brute-force prompt. In the months prior, it would have reliably torn any codebase to shreds.

By the next morning I had all but forgotten my late-night experiment, though the analytics platform did feel marginally snappier than it had the day before. It was only after an hour that my eye landed on the terminal window, buried behind a stack of other applications. Claude Code reported that overnight it had reduced the codebase by 40 per cent, cleanly reorganised and restructured large modules, identified and resolved dozens of minor and moderate security vulnerabilities, and refreshed the documentation. Naturally, it had also run the full test suite and, finding everything error-free, had already deployed.

Boom.

I had spent the entire morning working on what was effectively a brand-new codebase. I was genuinely stunned. What on earth is happening here? My mind went back to that November evening in 2022. Back then, the LLMs had introduced me to an artificial intelligence that could more or less think. Now I was encountering one that could actually deliver. This was no longer a simulation. The code had genuinely been rewritten and ran without a single flaw. Weeks of developer effort had been compressed into a single prompt that triggered nothing more than a few million tokens of compute. That was the moment I understood: ChatGPT had only been the pilot. Now the real series begins. The script for how we build digital products needs to be rewritten from scratch.

That is what CODE CRASH is about.
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 PART 1


THE NEW CONTEXT

Second-Order Effects

Renaissance and Economic Miracle

Agile Illusion

Renaissance and Economic Miracle




Chapter 1: Second-Order Effects

“Almost all new code written at OpenAI today is written by Codex. We’re at the point where AI writes the code, and humans verify it works.“

— Sam Altman, OpenAI DevDay (Oktober 2025)




WHY THIS MOMENT IS DIFFERENT

Technological ruptures are nothing new. The iPhone in 2007. The World Wide Web in the mid-nineties. Personal computers in the eighties. Each of these moments reshaped industries and conjured entirely new ones into existence. Every generation changed how software was built: high-level languages replaced assembler. Object orientation replaced procedural programming. Agile replaced waterfall. DevOps automated operations. Low-code promised simple applications for everyone.

Yet all these upheavals concerned tools, methods and levels of abstraction. The hard intellectual graft – fully understanding a problem and translating it into code – remained the task of the human at the keyboard. The effort of building software has not diminished over the past decades.

That is changing radically right now, because AI is taking over this mental work itself. The machine now translates problems into code. Not always flawlessly. Not reliably in every instance. But well enough – and improving every month – to raise the question: what would a world look like in which AI had solved the problem of software development?


A QUIET REVOLUTION

With agentic AI coding tools such as Claude Code, large language models (LLMs) become extraordinary productivity engines. They now generate code that is ready to use straight away.

This experience is currently repeating itself the world over. Developers report that within a matter of weeks they have shifted from manual coding to 80 per cent agentic AI coding – the single biggest change to the way they work that they have ever experienced.

The wider public has little inkling of this revolution. Yet it is equally true that the gulf between what is happening inside AI-centric software companies and within conventional IT departments is widening by the day.

The irony: those who programme now programme in English. Or German, as the case may be. Not in Python, not in JavaScript – in natural language. That stings the professional pride of those who have done the programming until now. But the leverage is too great to ignore.

The answer to what a world looks like once the problem of software development is solved: it will be a radically different world. To reach that point, I need to explain briefly why software development was a problem in the first place.


Digital products

In 2017 I wrote a book about transformational products that became a standard reference in digital product development. My observation at the time was this: digitalisation transforms not only human behaviour and what companies do – it also changes what companies are. I distilled the methods of successful Silicon Valley companies alongside my own experience of building digital products for start-ups and the digital innovation units of German corporations since the mid-1990s.

My core theses were:

Thesis 1: Products become services. The boundary between product and service is dissolving. A car is no longer simply a car – it is mobility as a service. Software is no longer simply software – it is a constantly evolving experience.

Thesis 2: Services become platforms. Those who merely sell, lose. Those who build ecosystems, win. Amazon, Apple, Google – they all understood that the real value lies in orchestrating network effects, not in the individual product.

Thesis 3: The S-curve is destiny. Every technology follows the same cycle: a slow start, rapid growth, then saturation. Those who can read the curve see the future. Those who miss it get overtaken by it.

Thesis 4: Experiences beat features. Habit-forming products – those that create a self-reinforcing loop of use, reward and routine – consistently outperform feature-heavy alternatives.

The book also contained an extensive playbook for developing digital products: a blueprint for all those who had only begun in the mid-2010s to align their core business and their products consistently with the digital world.

A decade on, a question arises that hardly anyone voices openly: when did your last product release actually make a measurable difference? Not “we shipped”. Not “the project was completed”. Or even: “the ticket is closed.” Rather: when did a digital product from your organisation last change user behaviour, win market share or transform a line of business?

If you find yourself pausing to think, you are not alone.

In German companies, the average feature takes 14 to 18 months from initial idea to going live. Development costs per feature have risen considerably over the past five years. Industry studies consistently show that of ten product initiatives launched, only two or three reach their original goal. And usage-data analyses from the likes of Pendo or Amplitude demonstrate that the majority of features are used regularly by only a small fraction of users.
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Software development is hard. And instead of channelling all that energy into creating digital products, most effort went into delivering at all – and, as business conditions grew more difficult, into building ever more cheaply. The result is visible today in the low degree of digitalisation across German companies and public-sector bodies.


THE VANISHED BOTTLENECK

Digital products are created by cross-functional teams. That was my mantra – and in a certain sense it remains true. But it was an oversimplification. I significantly underestimated the difficulty of scaling proven delivery models from small teams to large corporate units.

The bottleneck was always software development. Not the ideas. Not the design. Not the marketing. It was the ability to translate ideas into working code. Developers could not keep pace (as we shall see, that was not their fault). The backlog grew faster than delivery capacity.

What did companies do? They tried to widen the bottleneck.

Agile promised: smaller packages, shorter cycles, less waste. It helped – to a degree. But the bottleneck remained.

SAFe promised: scale. If one team is not enough, bring in ten. Coordination through frameworks. The result? More coordination, more meetings, more overhead – and the same time-to-market. The bottleneck was not widened. It was wrapped in bureaucracy.

Offshoring promised: more developers, lower costs. The result? More developers, more communication problems, more quality issues – and longer time-to-market. The bottleneck was not widened. It was simply relocated.

The bottleneck of software development – the constraint around which our entire industry had organised itself for twenty years – no longer exists. In the old world there was a natural filter: the cost of implementation. Not every idea could be realised, because building was expensive. That filter was also a form of protection. It shielded organisations (and individuals) from poor ideas and enforced prioritisation. It eliminated weak ideas before they became weak code.

With AI, the equation has changed. What was once the bottleneck now exists in abundance. The new bottleneck lies in deciding which code should be written. Intent – the precise articulation of what we want and why – becomes the critical path. A single Product Engineer equipped with the right tools now delivers what used to require a team working for weeks. Production capacity has exploded.

That is what this book is about.

Teams must reorganise when development is no longer the bottleneck. Processes must change when releases become possible in hours rather than weeks. And product development as a whole faces the question of how to operate under these new conditions.

If you have spent years running into a wall and it suddenly disappears, you need a new destination. Otherwise you stumble.

The Jevons Paradox

In 1865 the British economist William Stanley Jevons observed a striking contradiction: James Watt’s improved steam engine cut coal consumption per unit of energy by 75 per cent. The expectation: lower coal consumption overall. The reality: consumption rose sharply. The greater efficiency made entirely new applications economically viable for the first time, more than offsetting any savings in coal consumption.

The pattern repeats with every technology wave:

When computing became cheaper, we did not simply compute faster. The first generation of computers was optimised to perform mathematical calculations more efficiently – for artillery tables, actuarial mathematics and scientific simulations, for instance. That was the first-order effect: the same tasks completed more quickly. But then spreadsheets emerged – not as faster bookkeeping, but as an entirely new tool for “what-if” analyses. Relational databases followed, which did not merely digitise index cards but created wholly new ways to query data. These were second-order effects: new categories that had not previously existed.

When storage became cheaper, we could not only store more files. Suddenly it became economically sensible to store every search query, log every user action and archive every interaction. Google became possible – not as a better search engine, but as a company whose business model rests on analysing billions of data points. Facebook, the entire ad-tech ecosystem and data-driven business models of every kind exist only because storage became so cheap that collecting and analysing data at industrial scale makes commercial sense.

When bandwidth became cheaper, we could not only communicate faster. The cloud emerged as the dominant computing paradigm, software-as-a-service became a mainstream business model and streaming displaced ownership. Netflix could only exist because bandwidth became cheap enough for streaming HD video simultaneously to millions of households to be commercially viable.


TOOLFLATION

We are now witnessing the Jevons paradox of software development:

AI makes code generation orders of magnitude cheaper. The naïve expectation: we need fewer developers. The reality: we launch significantly more projects. A flood of software emerges. I call this Toolflation: once building costs almost nothing, tools and products proliferate faster than anyone can use, maintain or distinguish between them.

The consequence sounds paradoxical:


	It becomes easier to build software.

	It becomes harder to differentiate.


When anyone can build, the what matters more than the how. The spark – what makes a product truly transformational – becomes the decisive factor. The critical skill is no longer writing code, but knowing which code ought to be written.

The new paradox: software development becomes easier – and simultaneously harder in a different way.


WINNERS AND LOSERS

There is a question that is systematically avoided in debates about AI and software development: who loses?

Every technology wave produces winners and losers. The winners are visible; they stand on conference stages and post their keynote photographs. The losers disappear quietly – usually somewhere between two reorganisations.

Who wins? The same people who win in every technological disruption: small, fast, autonomous teams with clear ownership. Those who decide, not those who coordinate.

Who loses? The coordination class. People whose roles exist solely to manage the complexity generated by other people whose roles consist of managing complexity. A self-justifying bureaucracy – layer upon layer, until no one can tell where the actual work ends and administration begins. AI is currently pulling the foundations out from under this pyramid.


WHY MOST FORECASTS ARE WRONG

The technology industry is awash with forecasts about AI and productivity. “Developers will be 40% more productive.” “We will need 30% fewer developers.” These figures sound precise. They are precisely wrong.

They are wrong because they apply first-order thinking: if X becomes more efficient, we need less X. The Jevons paradox shows that the opposite occurs. Efficiency leads to greater use, not less. But they are also wrong for a more fundamental reason: they measure the wrong thing. “40% more productive” – measured against what? Lines of code? Features per sprint? Pull requests per week? All these metrics measure output, not outcome. They measure how much is produced, not whether what is produced makes any difference.

Once code is cheap, producing more lines of it is not an achievement but a burden: more complexity, more maintenance, more bugs. The pertinent question is not “how much code do we produce?” but “how much impact do we achieve per unit of complexity?”

Hardly anyone asks this question, because it is uncomfortable: it forces a redefinition of productivity and renders a large proportion of today’s metrics redundant.


TWO PARADIGM SHIFTS

Product development faces two radical upheavals – and both are happening right now.

➀ Paradigm shift 1: Agile is in crisis

The agile methods we have refined over more than two decades are no longer delivering. Thinking in an agile way is not wrong. But what organisations made of it preserved nothing of the original spirit beyond the terminology.

Chapter 3 dissects this crisis in detail. Here the diagnosis suffices: the strongest product companies do not ask, “how do we scale agility?” They ask, “how do we stay small enough not to need scaled agility?”

➁ Paradigm shift 2: Intent is the new code

The second rupture concerns software development itself. When AI tools generate all routine code and implementation shifts from bottleneck to commodity – what remains as the distinctly human core competence? The answer: intent.

An obvious objection arises: was intent not always important? Every good product manager, every good entrepreneur has always had to articulate precisely what was to be achieved.

The objection is valid. And yet it misses the point.

The difference is not that intent is new. The difference is that intent now becomes directly productive. Previously, intent was the beginning of a long chain: intent became specification, specification became architecture, architecture became code, code became testing. Each translation step took weeks. Each step shed knowledge. What emerged at the end was code that often bore only a passing resemblance to the original intent.

Today, intent, when framed with sufficient precision, can be translated immediately into running code. The chain compresses. What used to require ten steps now requires only one. What used to take weeks now takes only hours.

That changes the economics fundamentally. Previously, intent was cheap and code expensive. Now code is cheap and intent expensive. When output costs nothing, input becomes the scarce resource.


INPUT BECOMES MORE IMPORTANT THAN OUTPUT

Toolflation produces a shift. The qualities that make digital products successful remain unchanged. But how those products are made changes fundamentally. Precisely how, no one yet knows with certainty. Over the past three years, however, since the ascendancy of general-purpose AI models, we have developed guard rails that have helped us build successful products in this new landscape. It is less a framework than an attitude. The triad is Soul – System – Speed:

Soul is the capacity to think and feel deeply about digital products – the spark that distinguishes a product from a mere commodity. The requisite capabilities: judgement, cultural fluency and narratives that establish meaning.

System secures production quality through infrastructure – architecture, testability, observability, security, performance, reliability – the qualities that separate a prototype from a production-ready product, and which agentic systems do not deliver automatically.

Speed arises through pipeline compression – not through better processes. The pipeline is radically reduced:

Perceive → Prompt → Produce & Pitch:


	Perceive: form an insight before you formulate

	Prompt: brief the AI with clear intent

	Produce: build directly, without prototypes

	Pitch: present what you have built – not what you intend to build-Speed rarely comes from better processes. More often, it comes from fewer processes.



NEW BUILDS INSTEAD OF STICKING PLASTERS

Most organisations respond to these ruptures as though they were minor adjustments. They apply an AI sticking plaster over the old process. They send staff to AI bootcamps. They sprinkle AI competence into job advertisements.

The tremors we are experiencing cannot be absorbed by cosmetic adjustments. They cut to the substance and often demand new builds entirely. The most dangerous illusion is that of continuity: the belief that you can carry on much as before, just a little faster, a little more digital, a little more AI-assisted. This illusion is comfortable – but leads to a dead end. Not every role that exists today will survive, and not every career path that felt secure yesterday will still support you tomorrow.

No cause for panic – but every reason to start now. Those who begin today to develop their capacity for intent formulation, user understanding and strategic thinking will be in demand tomorrow. Those who wait will be overtaken by events.


WHAT THIS BOOK DELIVERS

In 2017 I described the upheaval brought about by digital products. Today I describe the upheaval of product development itself. A new operating model for a new reality:

Soul – System – Speed. The triad as the answer to the Jevons paradox: Soul provides the spark, System the reliability, Speed the acceleration.

The Intent-to-Production Pipeline. The classic approval flow – whether waterfall or SAFe bureaucracy – is finished. It mistakes documentation for progress. The pipeline replaces it: Perceive, Prompt, Produce, Pitch. Speed in practice.

Product Teams. No more teams scaled in parallel, no dependencies, no handovers, no silos. Small, autonomous units that carry responsibility from start to finish.

Outcome Governance. An end to feature-counting. An end to measuring velocity. An end to output theatre. Governance that asks only one question: have we achieved something measurable for the user and the business?

This book does not stop at software. Software was only the first domain in which the pattern became visible. The same pattern now affects every aspect of running a business: leadership, the business model and, ultimately, the broader economy. The book follows this arc: from code to the enterprise, from the enterprise to the economy, and finally to the question of where Germany and Europe stand.

This is how the book is conceived – as a journey in four parts:


	Part I: The New Context maps the changed terrain. This opening chapter explains why the current moment differs from earlier technology ruptures. Chapter 2 elevates the analysis to the level of the economy and asks when cheaper building translates into a growth surge – and when it does not. Chapter 3 examines why agility is in crisis. Chapter 4 explores the upheaval in software development as the first and most visible manifestation.

	Part II: The New Bottleneck provides the guard rails. Chapter 5 introduces intent as the new code, with Soul, System and Speed as guiding principles. Chapter 6 describes the Intent-to-Production pipeline. Chapter 7 clarifies who is responsible for intent. Chapter 8 introduces Product Teams. Chapter 9 identifies the risks, anti-patterns and the ways in which the transition can fail.



	Part III: The Agentic Operating Model moves beyond software to show that the bottleneck has not disappeared but shifted. Chapter 10 applies the pattern to every corporate function. Chapter 11 describes the organisation that genuinely absorbs AI. Chapter 12 draws the line to leadership, because the real bottleneck lies at the top.

	Part IV: The Next Renaissance broadens the horizon. Chapter 13 explains why differentiation erodes when everyone commands the same agentic capabilities. Chapter 14 asks what a company will earn from in future when producing software costs virtually nothing. Chapter 15 answers the question raised in Chapter 2: where does the country that coined the word “Wirtschaftswunder” (economic miracle) stand today? Chapter 16 ventures an outlook on what lies ahead.



WHAT ENDURES

Not everything changes. Some principles are timeless:

User-centricity. Products belong to the user. Not to the producing organisation. Not to the processes. That was true in 2016. It is true in 2026. It will be true in 2036.

Try and learn. No one knows in advance what will work. The only way to find out: try, measure, learn. The pace of experimentation is changing. The principle is not.

People before processes. People build products. Not rulebooks. The finest framework in the hands of an unmotivated team produces only noise.

Outcome before output. What counts is not what we deliver, but what we achieve. Counting features is easy. Measuring impact is hard. But only impact matters.

These principles form the foundation on which the agentic operating model rests. They are the thread connecting 2017 to today.


WHO IS THIS BOOK FOR?

This book is for everyone who still has ambitions:


	Founders and entrepreneurs who want to understand how their product organisation must change – or risk becoming redundant

	Product leaders who want to grasp what AI does to their role before the role outpaces them

	Tech leads who are seeking new structures for their teams, because the old ones no longer hold

	Consultancies and agencies that want to guide their clients into this new reality, rather than lulling them with yesterday’s rulebooks


If you take only one thought from this book, let it be this:

Core message: The bottleneck in developing digital products – writing code – has disappeared. Agentic AI has removed it. But bottlenecks do not vanish; they shift. The new bottleneck is intent: knowing what should be built and why. Experience shows that this shift produces second-order effects substantially larger than the efficiency gains forecast at the outset. Therein lies a tremendous opportunity – particularly for those who find themselves behind in the digital race.


SUMMARY: WHY EVERYTHING IS DIFFERENT NOW

Six insights:

➀ Two turning points: ChatGPT (November 2022) demonstrated an AI capable of simulating human reasoning. The new generation of agentic AI coding tools can build. That is the real structural break.

➁ The Jevons paradox: Building becomes easier – differentiating yourself from competitors becomes considerably harder.

➂ The two paradigm shifts: Agile is in crisis – SAFe solves the wrong problem. Intent is the new code – the translation chain from idea to code compresses to a conversation.

➃ Soul – System – Speed: The triad as the answer.

➄ The 4P pipeline: Perceive → Prompt → Produce → Pitch.

➅ What endures: User-centricity, try and learn, people before processes, outcome before output. The technology changes. The principles do not.

In the following chapter we zoom out first. Before dissecting software development in detail, we examine what this rupture means for the economy as a whole – and why a technology does not become a miracle on its own.

Let’s go.




Chapter 2: Renaissance and Economic Miracle

“You can see the computer age everywhere but in the productivity statistics.”

— Robert Solow (1987)




NO ECONOMIC MIRACLE

The word “Wirtschaftswunder” — economic miracle — is an imposition. Its generation-spanning echo of optimism, new beginnings and hope today produces little more than a knot in the stomach and a dull melancholy. The miracle of the 1950s was a catch-up in favourable conditions: reconstruction, open markets, cheap energy and no serious rival. Those circumstances will not return. What lies ahead is not a second economic miracle but, at most, a renaissance of Germany and Europe — a conscious renewal in the midst of systemic competition with the USA and China, undertaken not from a position of strength but from a standing start.

First, the sober facts. In spring 2026, the macroeconomic impact of artificial intelligence remains modest. A study by the Federal Reserve Bank of Atlanta, which surveyed almost 750 senior executives, reaches a measured conclusion: productivity gains are positive, they vary considerably across sectors, they are concentrated in high-skill services and finance, and they are expected to intensify through 2026 (Atlanta Fed, 2026). In autumn 2025, the Penn Wharton Budget Model estimated that AI’s contribution to total factor productivity in 2025 amounted to 0.01 percentage points — in practice, negligible — because most organisations had yet to deploy the tools and had gathered little experience with them (Penn Wharton, 2025).

For Germany, the domestic research institutes paint a broadly similar picture. In its 2025 report, the German Economic Institute (IW) explicitly anticipates no “productivity miracle”: it projects average annual productivity growth of 0.9 per cent between 2025 and 2030, rising to 1.2 per cent thereafter — around two-thirds of it AI-driven — yet regards the potential as barely tapped to date (IW Köln, 2025). Why the effect remains limited for now is illuminated by ZEW Mannheim: only around a quarter of firms use AI at all, most applying it to fewer than 30 per cent of their processes; meaningful productivity effects are expected only once penetration reaches 30 to 50 per cent (ZEW, 2025). The macroeconomic boost has not been disproved — it has been deferred until the tools are deployed at scale.

That is the tension at the heart of this chapter. On one side, a technology that makes almost anything possible. On the other, a productivity statistic that shows almost nothing.


GENERAL-PURPOSE TECHNOLOGIES

Artificial intelligence belongs to a rare category of technologies that economists call “general-purpose technologies”, or foundational technologies for short. A foundational technology is not simply one invention among many. It is one that permeates virtually every corner of daily life, improves over time, and itself enables fresh inventions. The steam engine was one. Electricity was one. The computer and the internet were ones. Such technologies emerge rarely, and when they do, they transform not a single industry but the very foundations of economic activity.

What is decisive about foundational technologies is a pattern that runs throughout economic history: their impact is felt only after a considerable delay. Between the moment of invention and the moment a technology registers in productivity statistics, there regularly lies a long interval.

The economist Paul David demonstrated this in a 1990 essay on electricity that has been a fixture of every serious debate on technology and productivity ever since. The light bulb was invented in 1879 and patented in 1880. At the turn of the century, just three per cent of dwellings used electric lighting, and electric motors accounted for fewer than five per cent of mechanical drive power in factories. Only in the 1920s did adoption reach the halfway mark, and only then did the gains show up in productivity (David, 1990). Four decades separated the technology from its economic impact.

David’s explanation goes to the heart of the matter. The delay was not down to the technology. It was down to the fact that the factories were not rebuilt. The old factories had been built around the steam engine. A central shaft drove all machinery via belts and driveshafts, which meant machines had to cluster around that shaft across multiple storeys, packed tightly together in a layout governed by mechanical necessity rather than the flow of work. When the electric motor arrived, factory owners at first simply replaced the central steam engine with a single large electric motor and left everything else as it was. The gains were slight. Only when a new generation of entrepreneurs grasped that each individual machine could have its own small motor — that a factory could be built as a single-storey, wide structure organised around the flow of materials, and that the assembly line was made possible precisely by this arrangement — did the productivity leap materialise. The technology had existed for decades. What had been absent was the reorganisation around it.

Erik Brynjolfsson and his colleagues gave this phenomenon a name: the productivity J-curve (Brynjolfsson et al., 2018). Foundational technologies require complementary investments that are largely intangible and poorly captured in macroeconomic statistics: processes must be rethought, workforces retrained and organisations restructured. These investments impose costs immediately but yield returns only later. In the statistics, this at first resembles a fall in productivity rather than a rise, because the intangible investments are booked as costs whose value cannot yet be reaped. Only once the complementary capital is in place does the curve tip upwards. The shape of this trajectory resembles the letter J: first down, then up. Brynjolfsson suspects that AI today sits in the lower portion of that curve (MIT Sloan, 2025).

That is the historical lesson, and it is an awkward one. The technology is never the decisive factor. What matters is the reorganisation it sets off. And reorganisation takes time, because it runs up against habits, fully depreciated plant, established hierarchies and the inertia of people.


THE SOLOW PARADOX

The most celebrated remark in this debate comes from the economist and Nobel laureate Robert Solow. In 1987, in a book review for the New York Times, he distilled it into the formula that opens this chapter: you can see the computer age everywhere but in the productivity statistics (Solow, 1987). The line struck a nerve because it described a genuine puzzle. During the 1970s and 1980s, computers were everywhere, yet productivity grew more slowly than in the preceding decades. Labour productivity growth had fallen from 2.9 per cent per year between 1948 and 1973 to 1.1 per cent per year after 1973 (Stanford CS181). That is the Solow paradox. The term “productivity paradox” was later coined by Brynjolfsson in a 1993 essay, directly inspired by Solow’s quip.

The point of the story is that the paradox eventually resolved itself. In the second half of the 1990s, a good two decades after the first mainframes entered corporate life, American productivity rose markedly. The computers had not suddenly become more powerful. Companies had learned to work with them. They had redesigned their processes, digitised their supply chains and adapted their organisations to the new technology. The delay that had taken four decades with electricity took around two with the computer. It was shorter, but it was real.

In February 2026, the Solow paradox made a comeback. A much-discussed analysis, reported by Fortune amongst others, showed that thousands of chief executives said AI had so far had no measurable effect on employment or productivity in their organisations, whereupon economists pulled Solow’s paradox out of the archive once again (Fortune, 2026). This is an important reality check. In 2026, enthusiasm for the technology and the sober evidence in the figures diverge sharply — just as they did in 1987.

The Federal Reserve Bank of Atlanta described the same gap with greater precision. It identified a “productivity paradox in which perceived productivity gains are larger than measured ones”, attributing this to a lag in converting them into turnover growth (Atlanta Fed, 2026). This aligns with a much-cited finding from software development: experienced developers felt approximately twenty per cent faster when using AI, yet were in practice nineteen per cent slower (METR, 2025). Perceived productivity runs ahead of measured productivity. Output feels like progress. Whether it is progress depends on clarity about where it points.

The Solow paradox therefore teaches two lessons. First: a genuine foundational technology can remain invisible in the productivity statistics for a considerable period before breaking through. Second: the breakthrough does not arrive of its own accord. It came in the 1990s because organisations rebuilt themselves. Where they did not, the paradox persisted. The question for the second half of the 2020s is therefore not whether the technology is powerful enough. The question is how quickly organisations rebuild themselves.


EXPANDING THE POSSIBLE

Economic growth arises, broadly speaking, in two ways. You can deploy more inputs — more labour and more capital. Or you can extract more from the same inputs. The second route is productivity, and in the long run it is the only one that genuinely raises prosperity. An ageing society whose working population is shrinking can barely take the first route any longer. It has no fresh hands coming through. Only the second remains. That is precisely why the productivity question is not an academic one for Germany and Europe but an existential one.

AI lowers the cost of building, and “building” is to be understood here in the widest sense. In code it is most visible, because the entire value creation is digital and the machine can generate
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