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Al: making sense of the commentary

= Al stands to be the most transformative of the modern technologies.

= (Clearly, the present-generation Al will affect most, probably all, aspects of economies.

= Experts’ views on what these effects will be may appear diverse, often even contradictory.

= However, they become markedly clearer when analysed in a systematic economic framework.

= That said, the likely effects of next-generation Al are markedly less clear.

Introduction

Our initial intention in deciding to produce this foundation paper was to draw together, ‘under one roof’, what a range
of experts in the field of Al were saying about its likely economic, financial, and social consequences. Accordingly, an Al
programme was used to find an appropriately wide array of quotes (over 70) from senior people in Al-related areas.

(We have gone to lengths to verify the accuracy of these quotes, not least because a number of them were available
only as reported, rather than directly. The sources can be provided on request.)

When we first examined these quotations, we were struck by the fact that they seemed to exhibit a rather wide range
of opinions - indeed, on some crucial issues there seemed to be a number of basic disagreements.

So, what was to be made of that?

Patently, in our view, none of the opinions could, or should, lightly be ignored. When senior, experienced people who
are deeply immersed in their area of expertise express views that are so disparate, it behoves us to try to understand
why.

On closer inspection, however, it turned out that, in our judgement at least, a good part of this divergence was more
apparent than real. This was for two main reasons:

= First, Al wreaks various of its effects qualitatively differently at the level of the individual or the firm from the way
that it does at the level of the economy and society as a whole. The importance of this micro/macro distinction is
crucial: and because it is not always made clear, it is often a source of important misunderstanding; and

= Second, the time period is important: some analysts and commentators are, implicitly or explicitly, speaking of the
near term - just a few years ahead - while others are speculating about a more distant future.

Thus, we came to realise that there is a story here. Accordingly, we have gone to some lengths to assemble and place
these quotes in an economic framework that:

=  Starts at the microeconomic level;
= Builds up progressively to the macroeconomic level; and
= Distinguishes the near term from the long term.

We found that, in so doing, many of the initially apparently inconsistent views do in fact fit together, reasonably well,
and indeed reveal a perhaps surprising coherence — much in the way that a jigsaw, as it starts to come together, reveals
a picture that is not initially visible simply by scanning its constituent parts.

All that being said, there is one big divergence that cannot be thus explained.

There is patently little doubt in most people’s minds, and certainly those of many experts, that Al ranks at least alongside
other inventions — sanitation, steam, electricity, antibiotics, computing, etc. — that have wrought fundamental change
in societies and economies. But some experts assert — and strongly — that the next generation(s) of Al will prove to be
even more fundamental in their reach; and that their effects will be orders of magnitude larger than those of any
previous transformative technology, including Al itself thus far.

Some foresee Al culminating in systems that are capable of performing a large proportion of today's cognitive work.
And indeed, some even judge that Al will accelerate scientific discovery and innovation, and in turn the pace of
technological progress itself, so as to fuel a recursive process that will lead to accelerating, perhaps even ever-
accelerating, productivity growth.

We address these latter prognostications only briefly, at the end of this paper: consideration of these is for later. Thus,
this paper starts with two of the most basic, and widely discussed, aspects of Al: its pace; and its effects at the
microeconomic level on productivity, job destruction, and job creation. It then builds the story progressively, ending at
the macroeconomic and societal level.
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A note on definitions

A further complication is that the term ‘Al’ is often used to denote quite different things. Far from a single, precisely-
defined technology, in its broadest sense ‘Al’ encompasses computer systems capable of performing tasks that would
ordinarily require some degree of human intelligence, including prediction, recognition, decision-making, and the
generation of language or images.

In current discussion, however, the term is often used much more narrowly, as shorthand for generative Al, large
language models, or even particular products such as ChatGPT. The commentators quoted in this paper may therefore
—as we emphasise in the paper — not always have precisely the same technology, capability, or stage of development
in mind when they refer to ‘Al’. Some are discussing systems already in widespread use; others are considering more
capable systems that have yet to emerge.

Scale and pace

There is widespread agreement that Al is a large-scale, technocratic phenomenon that will proceed — is already
proceeding — at considerable pace:

"It'll be 10 times bigger than the Industrial Revolution - and maybe 10 times faster."
Demis Hassabis, Google DeepMind CEO and Nobel Prize winner. August 2025.

Thus, for example, ChatGPT amassed some 500 million active users in just over two years, and enterprise Al adoption is
running five to ten times faster than has the cloud.

Two reflections illustrate how fast this has been happening, the first relating to the situation as it was in 2008-09, the
second to 2024-25:

"Try pitching the cloud to a bank [in 2008-9]. That was a non-starter. That was not a conversation you would
have. They had to keep all the data on premise... Get out of my office."

"There's not an enterprise [in 2024-25] that you could meet with today where they have not already basically said
'here's our Al first strategy' or 'here's the Al first strategy we're working on' or 'here are our Al principles.'"

Aaron Levie, Box CEO.

Effects at the firm level

Productivity

There is no dispute worth its salt that Al can have, indeed already is having, a major impact on the productivity of
individual workers. Examples are legion:

“We find that access to Al assistance increases the productivity of [customer service] agents by 14 percent, as
measured by the number of customer issues they are able to resolve per hour.”

Erik Brynjolfsson, Director of the Stanford Digital Economy Lab, and colleagues, 2023
"We can see 20-40% productivity for a programmer who embraces Al as opposed to one who doesn't.”
Arvind Krishna, IBM CEO, 2024.

"At the most extreme end, we see users complete curriculum development tasks that Claude thinks would take
4.5 hours in just 11 minutes ... People also use Al to save 87% of the time it would take to write invoices, memos,
and other documents. Finally, Al saves 80% of time on financial analyst tasks like interpreting financial data for
tasks that would ordinarily cost S31 in wages."

Tamkin, A. and McCrory, P. Anthropic, 2025.

“Consultants using Al finished 12.2% more tasks on average, completed tasks 25.1% more quickly, and
produced 40% higher quality results” [than those without Al].

Ted Pick, Morgan Stanley CEO, 2024.

"Teachers who use Al tools at least weekly estimate they save 5.9 hours per week, on average. Over the course
of a 37.4-week school year, these time savings add up to the equivalent of six weeks per school year.”

Gallup-Walton Family Foundation Poll, June 2025.
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Job destruction

There is also no doubt, again in the minds not only of experts, but also more widely, that Al thereby stands to destroy
many jobs.

There is nothing intrinsically unusual in this: it is a normal and familiar process. Typically, in advanced economies,
something between 5% and 10% of all jobs are destroyed every year.

Doubtless, Al will contribute to that process. Indeed, already it is evident that Al destroys jobs in a variety of ways,
whether by:

= Taking over jobs itself;
= Equipping some workers to do jobs more efficiently, thereby displacing others; or
= Enabling people to take over entire tasks themselves.

Equally, there is little doubt, not least in the minds of most Al experts, that Al-induced job destruction will extend widely,
across many areas of economic activity:

Al could wipe out half of all entry-level white-collar jobs and spike unemployment to 10%—-20% in the next one to
five years. Al companies and government need to stop 'sugar-coating' what's coming: the possible mass
elimination of jobs across technology, finance, law, consulting, and other white-collar professions, especially
entry-level gigs.

Dario Amodei, Anthropic CEO, as told to Axios, May 2025.
"I've reduced [customer service roles] from 9,000 heads to about 5,000, because | need less heads".
Marc Benioff, Salesforce CEO, 2026.

"I could easily see 30% of that [IBM's roughly 26,000 back-office roles] getting replaced by Al and automation
over a five-year period".

Arvind Krishna, IBM CEO, 2023.

Job creation

Job destruction is only half the story, however: historically, in any given period, new jobs have been created, and at a
rate broadly similar to that at which jobs have been destroyed — which is why the rate of aggregate unemployment
typically changes only moderately from one year to the next.

And doubtless, Al will be part of that overall process:

“By 2030, 170 million new roles will be created, while 92 million are displaced — a net gain of 78 million jobs.
Some of the fastest-growing roles are in technology, data, and Al, but growth is also expected in care, education,
and delivery."

World Economic Forum (WEF), Future of Jobs Report 2025, January 2025.

“The availability of new artificial intelligence tools is making people more productive... [but] at the moment,
there's no structural change in the way we're thinking about headcount.”

David Solomon, Goldman Sachs CEO, July 2026.
And the process evidently affects white-collar and manual jobs alike:
"Artificial Intelligence is going to replace literally half of all white-collar workers in the U.S."
Jim Farley, Ford Motor Company CEO.
"Nobody needs as many white-collar workers as they used to."
Simon Johnson, Nobel Laureate in Economics and Chair, UK Al Economics Institute, June 2026.

"Al extends this mechanism even to the manual trades, the supposed safe haven of the Al age. If a homeowner
can ask a chatbot why their boiler is losing pressure, heating engineers may lose call-outs. Nor are professions
immune: doctors may find patients have decoded test results before they arrive."

Carl Benedikt Frey, Oxford University, 2026.
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Nature of the new jobs

Equally clear, however, is that it is difficult — probably impossible — to foresee what the characteristics of some, perhaps
many, of the new jobs will be:

"If you were a farm worker 120 years ago - like roughly three quarters of all people at the time — would it have
been possible for you to imagine a world where only one in 20 people worked on farms? Even 20 years ago,
economists probably wouldn't have predicted that there would be 800,000 personal trainers employed in the US
today and 2.5 million jobs in the app development industry. It's possible that we are experiencing the same
difficulty today in trying to imagine the new, unknown jobs of the future."

World Economic Forum, February 2024.

"While it is easy to imagine which tasks and what jobs will succumb to automation, it is far harder to forecast
what and where new work will emerge. New innovations almost always generate new work as people deploy,
master, maintain, refine, and improve new technologies, tools, and services."

David Autor, MIT, 2024.

"The automation question — can a machine do this job? — would never have predicted the laundress's decline.
The self-service question — can the customer do without this job? — would have predicted it. If we keep asking
the first question about Al, we will keep looking in the wrong place."

Carl Benedikt Frey, Oxford University, 2026.

However, it is evident that many of the new jobs that Al creates will be different, and probably materially so, from those
that it has destroyed. A recent workforce analysis found that Al has already added more than 1.3 million new roles -
titles such as ‘Al Engineer’, ‘Forward-Deployed Engineer’, and ‘Data Annotator’ — alongside over 600,000 Al-enabled
data centre jobs. LinkedlIn calls this "the new-collar era", and ranks ‘Al Engineer’ the fastest-growing job title in the US
for the second consecutive year.

Thus:

“Al has created thirteen entirely new job categories at Box — Al architects, Al solutions managers, model
evaluators, Al business automation engineers — with "forward deployed engineers" set to become one of the
most in-demand jobs in tech: monthly listings for the role rose more than 800% between January and September
2025.”

Aaron Levie, Box CEQ, as reported to The New York Times, 2026.
One widespread conclusion seems to be that the process of job creation and the use of Al need to go hand in hand:

"Good Al needs to complement humans, and this requires a redirection, because the current focus on [artificial
general intelligence] is, in all but name, an agenda for displacing humans from meaningful work."

Daron Acemoglu, Nobel Laureate in Economics, MIT, 2026.

New products
Part of the creation of new jobs that Al creates is bound in, and closely, with the creation of new products:

"JPMorgan COIN reviews 12,000 commercial credit agreements in seconds. This is not a cost reduction exercise —
it is a capability we simply did not have before. We can now do things that were economically impossible at the
old cost structure.”

JPMorgan Chase, reported by Bloomberg, 2017.

"Investments in new products, digital assets, and Al are driving innovation and improved capabilities across the
franchise...”

Jane Fraser, Citigroup CEO, Oct 2025.

Skilling

Many of the new jobs will be quite different from those that they have displaced. This means that those who lose their
jobs will not necessarily be equipped to fill the newly created ones:

"You're not going to lose your job to an Al, but you're going to lose your job to someone who uses Al.”
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Jensen Huang, Nvidia, Founder and CEO, May 2025.
"Al won't replace humans, but humans who use Al will replace humans who don't."
Karim Lakhani, Harvard Business School, widely cited 2023-2025.

“Al is a force multiplier. But if you don’t make it to that threshold, either objectively or in the eyes of the
organisation you’re working for, then you are being replaced by the Al.”

Simon Johnson, Chair UK Al Economics Institute, 2026.

Wage differentials

The progressive introduction of Al may have significant effects on wage differentials. But whether they will be
compressed or will widen seems debatable: the range of possibilities that experts envisage covers the full range of
possibilities — at least at the level of the firm:

“Daron Acemoglu and | said there’s a fork in the road. Al could be really good or Al could reinforce existing labour
market polarisation.”

Simon Johnson, Chair UK Al Economics Institute, 2026.
“Al will make a few people much richer and most people poorer."
Geoffrey Hinton, Turing Prize winner and Al pioneer, 2025.

"When any first-year associate can run the same legal research in ten minutes that used to take a week, you have
to ask what a first-year associate is worth. The answer is: less than it used to be."

Senior partner, anonymised, US law firm, 2025.

Careers

One clear challenge, for employees and firms alike, comes from what Al will do to careers and personnel planning:

"The entry-level work that used to take a team of four analysts a week can now be done by one analyst with Al in
a day. The question we haven't answered is: where does that analyst's successor come from?"

Senior partner, anonymised, Magic Circle law firm, 2025.

“These...facts provide early, large-scale evidence consistent with the hypothesis that the Al revolution is beginning
to have a significant and disproportionate impact on entry-level workers in the American labour market.”

Erik Brynjolfsson and colleagues, Stanford Digital Economy Lab, August 2025.

“Big tech companies reduced entry-level hiring by 25% from 2023 to 2024 while simultaneously increasing their
hiring of experienced professionals."

Asher Bantock in SignalFire, as reported by TechCrunch, May 2025.

“One thing that we’ve definitely heard from European companies is we don’t need as many workers as we have
because of Al, but we’re not going to fire people because of the frictions. We’re just going to not hire and attrition
will take care of 5 to 10 per cent a year.”

Simon Johnson, Chair UK Al Economics Institute, 2026.

Structural change

All of these changes mean that the composition of the workplace is already changing rapidly. The Al-driven decline in
entry-level hiring has been described as:

"The fastest, broadest change that I've seen."
Erik Brynjolfsson, Stanford Digital Economy Lab, as told to Axios, Aug 2025.

"As with steam, electricity, and ICT, harnessing the full potential of Al will take new kinds of organisation and
ways of working.”

Niall Kishtainy, economic historian and author of “A Little History of Economics”, 2025.
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Investment

Patently, the requisite scale of investment is huge, at least in the data centre and software firms that compute Al, and
many entrepreneurs see the need to get in early and big:

"If we end up misspending a couple of hundred billion dollars, I think that that is going to be very unfortunate,
obviously. But what I'd say is | actually think the risk is higher on the other side. The risk, at least for a company
like Meta, is probably in not being aggressive enough rather than being somewhat too aggressive.”

Mark Zuckerberg, Meta CEO, Sep 2025.

"When you go through a curve like this, the risk of underinvesting is dramatically greater than the risk of
overinvesting.”

Sundar Pichai, Alphabet CEO, July 2024.

“We continue to believe Al is a once-in-a-lifetime reinvention of everything we know. The demand is unlike
anything we've seen before, and our customers, shareholders, and business will be well-served by our investing
aggressively now."

Andy Jassy, Amazon CEO, April 2025.

"We’re not investing approximately 5200 billion in capex in 2026 on a hunch. We’re investing to be the meaningful
leader, and our future business, operating income, and FCF will be much larger because of it.”

Andy Jassy, Amazon CEO, April 2026.
Moreover, the need for investing on a large scale is not about to stop:

"Al is more like electricity — an enabling technology that requires continuous investment in grids, hardware, and
complementary assets — than other recent innovations such as social media or digital commerce, which grew on
preexisting networks."

Marcello Estevdo — Chief Economist, Institute of International Finance; Professor, Georgetown University Writing in IMF
Finance & Development, March 2026.

Clearly, the expected returns lag the expenditure:

"Initially, [Al] GPTs can lead to lower measured productivity growth. The good news: it later rebounds when those
intangible investments start paying off, generating output that we can consume and measure. In short, the
productivity looks like a 'J." First, it falls, or is lower than trend, and then it rises. It's the productivity J-curve."

Erik Brynjolfsson, Stanford Digital Economy Lab, Jan 2026.

Adoption and adaptation
Humans have never particularly relished change:

“Change, change, change. As if things aren’t bad enough already.”

Reputedly said by Robert Cecil, 3rd Marquess of Salisbury, and UK Prime Minister for much of 1885-1902.
The challenge today is clear:

“The speed of Al adoption may be much faster than previous general-purpose technologies, boosting productivity
growth, but also allowing less time for workers, businesses, and the economy to adapt to these changes."

Michael Barr, Governor, Federal Reserve Board, Feb 2026.

Thus, the pace at which Al will wreak its full potential effects stands to be constrained by the speed at which, societies,
economies, firms, and people can adapt:

“Technology never moves at the speed of technology. It actually moves at the speed of humans."
Noshir Kaka, McKinsey, 2024.
Incentives will likely prove important:

“There is a fundamental asymmetry in firms. If a firm is doing well, it may seem risky to introduce major
technological change. But if it is doing badly, it has nothing to lose.”

Chris Freeman, University of Sussex, 1995.
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Effects in the aggregate

While it is clear that Al can sharply increase productivity, destroy many individual jobs, and create many others, less
obvious is what these effects will amount to at the level of whole economies.

At one extreme is what may be termed the ‘technocratic view’, which holds that productivity growth in the economy as
a whole will accelerate to a hitherto-unknown rate — and that employment will thereby collapse.

This view has been expressed, in full force, by Elon Musk:

“There will come a point where no job is needed - you can have a job if you want to for personal satisfaction, but
the Al will be able to do everything”

Elon Musk, 2023.

However, this conclusion rests in important part on an extrapolation of microeconomic effects up to the level of the
economy as a whole; and this is almost certainly not appropriate: macroeconomic effects are often not just — and
sometimes differ importantly from - the simple sum of a group of microeconomic effects.

Indeed, the subject of macroeconomics can be usefully defined, for some purposes at least, as that branch of economics
in which the behaviour of the aggregate differs from the simple sum of its constituent (microeconomic) parts.

Employment is a case in point: the net effect of Al on employment at the macroeconomic level could in principle be
either negative or positive — the latter the result of the “Jevons paradox” - that improving the efficiency with which a
resource (labour in this case) is used may increase, rather than decrease, the total amount of that resource that is
consumed, because lower effective cost stimulates additional demand.

Thus, views differ:

"Al may become radically more powerful over the next 10 years. This could drive an unprecedented
transformation of our economy, larger than the Industrial Revolution, but unfolding over a vastly shorter time
frame. It could bring risks, including large-scale job displacement, as well as opportunities such as major gains in
living standards."

"We Must Act Now" - Statement signed by sixteen Nobel laureates and more than 200 leading economists and Al researchers,
July 2026.

"History shows that there is no single story on the relationship between major technology changes, economic
growth, employment, and living standards. However, shifts in the structure of the economy and employment are
inherent to a technology-driven system of economic growth."

Andrew Bailey, Governor of the Bank of England, 2026.

"Al could destroy more jobs than it creates, and people may struggle to find new opportunities; this is a concern
forusall."

Tiff Macklem, Governor of the Bank of Canada, 2024.

“Al could follow the pattern of previous technological waves and create new products, markets and sectors of the
economy that require workers to perform new tasks and jobs — again increasing the demand for workers and
jobs.

Tony Blair Institute for Global Change, Nov 2024.

“History tells a different story: Technological progress has created more jobs than it has destroyed... None of this
implies that the adjustment will be smooth or costless. Even when technological change ultimately supports net
job creation, the transition can be disruptive.

Dan Katz, IMF, June 2026.
“Al will not bring mass unemployment. But it will change most jobs."
Tyler Cowen, George Mason University, 2026.

Views also differ about the likely pace of adoption of Al in the economy as a whole: a history-based macroeconomic
view observes that other generic, whole-economy, productivity-enhancing inventions — electric light, electric motors,
the steam engine, the internal combustion engine — wrought their effects only fairly slowly, and consider that the same
is likely to be the case with Al too:
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“Artificial intelligence may rival steam, electricity, and computing — but history suggests its full economic impact
will take time."

Niall Kishtainy, economic historian and author of “A Little History of Economics”, 2025.
Perhaps at least in part for this reason, many experts take a less extreme view than that of Musk:

"These macroeconomic effects appear non-trivial but modest — no more than a 0.66% increase in total factor
productivity (TFP) over 10 years."

Daron Acemoglu, Nobel Laureate in Economics and Institute Professor, MIT, Jan 2025.

“Generative Al could raise global GDP by 7% and lift productivity growth by 1.5 percentage points over a 10-year
period."

Joseph Briggs & Devesh Kodnani, Goldman Sachs, 2023.

It may be, however, that those making these judgements have in mind only the fairly immediate future, whereas Elon
Musk was prognosticating longer term, when Al takes over the entirety of present human economic functions.

To the extent that this is so, the overall, macroeconomic, consequence of Al may be a two-speed, or indeed a multi-
speed, economy, with much less dramatic effects on overall productivity growth:

As far as evidence about what is happening so far, there are differences of opinion:

"We are now transitioning out of the investment phase into a harvest phase where those earlier efforts begin to
manifest as measurable output. US productivity growth was approximately 2.7% in 2025 — roughly double the
average of the prior decade."

Erik Brynjolfsson, Stanford Digital Economy Lab, 2026.
While others doubt even that:

"You can see the computer age everywhere but in the productivity statistics." The same observation could be
made today.

Christine Lagarde, President of the European Central Bank, quoting Robert Solow, 2025.

"There are echoes in the current tech investment surge of the dot-com boom of the late 1990s. It was the internet
then. It is Al now."

Pierre-Olivier Gourinchas, IMF Chief Economist, 2025.

It could be that there is indeed little effect so far; or it could be that there are problems of measuring whatever may be
happening.

Measurement

The composition of GDP changes over time, with easier-to-measure manufacturing and agriculture being progressively
displaced by hard-to-measure services (health, education, etc.). Many economists consider that, as a result, the level,
and thereby the rate of growth, of real GDP, is already being seriously underestimated, and that this mismeasurement
will only get bigger.

A further dimension of the GDP measurement problem concerns the ‘self-service effect’ - the process whereby Al
enables individuals and companies to produce by themselves, or do without entirely, services they previously purchased
in the market:

"The great achievement of modern capitalism was to move activity from the household into the market —
converting domestic production into paid specialization, creating jobs and making output visible to the national
accounts. Al-enabled self-service is quietly reversing that centuries-long trend."

Carl Benedikt Frey, Oxford University, Financial Times, June 2026.

"When work shifts to the consumer, it vanishes from the economy that statisticians measure. A company that
replaces a billing department with a chatbot interface records lower costs and higher output per worker. The
national accounts register a productivity gain. But the hours that patients spend decoding their own tests appear
nowhere — not in labour statistics, not in GDP."

Carl Benedikt Frey, Oxford University, Financial Times, June 2026.
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This raises questions not only about what should be included, and not included, in measured GDP , but also a
philosophical question: do people view the opportunity to be able to provide a service for themselves as an opportunity,
conferred upon them by Al; or do they regard it as a service that used to be provided by companies but which has now
been shifted on to them?

This question about whether GDP should exclude the output of non-marketed labour is not a new one: it has arisen in
the past in connection with services provided in the home by partners who are not formally employed, as well as the
output of the black market (also known as the ‘shadow economy’).

Inflation
The likely effects on aggregate (headline) inflation are by no means clear.

A simple macro view has it that, to the extent that Al raises productivity growth — whether in all sectors or just some —
it will increase the productivity growth of the economy as a whole, and therefore, ceteris paribus, be disinflationary.

However there is a more nuanced possibility that, due to what has recently come to be known as the ‘California
phenomenon’, and notwithstanding constructive effects on (labour) productivity, Al may lead to higher inflation. The
argument is that:

= Al will sharply increase the demand for suitably qualified graduates and others, who will thereby command sharply
higher salaries.

= However, labour market pressure to maintain wage differentials, together with the upward effects on many prices,
including of housing, lead to wage pressures in non-Al parts of the economy;

= Hence non-Al parts of the economy experience rapid price inflation; and

= The overall effect on the economy as a whole will be inflationary.

Interest rates

The technocratic view argues that the effects of Al will be so constructive for productivity and inflation that nominal
interest rates — policy short rates and long-term yields alike — will be unprecedentedly low.

However, the savings-demand view, while accepting that the productivity-enhancing effects of Al stand to be large,
points out that, in order to be realised, inventions require investment. Hence the resulting higher demand for net savings
required to invest in higher expected returns drives real rates upwards.

Distribution of national income

Many observers consider that, important though the output and productivity gains that Al generates doubtless are, its
effects on the distribution of national income between wages and profits may be of similar importance, both socially
and politically.

Macroeconomic theory has long distinguished four forms of technical progress: and while all four raise actual, or at least
potential, GDP, they do not all benefit workers and owners of capital similarly:

= Both capital-augmenting and labour-substituting technical progress reduce labour’s share;

= (Capital-substituting technical progress raises labour’s share of income (and correspondingly, reduces capital’s share);
while

= Labour-augmenting technical progress may leave labour’s share unchanged.

Of course, the real world is more complicated than that, because other forces — not least labour market institutions, the
strength of national and international competition, and public policy — are always at work at the same time.

That said, economic theory does seem to be offering some guidance: the post-WWII period up to around the
1970s/early-1980s is often interpreted as one in which technical change was predominantly labour-augmenting, and
that is consistent with aggregate labour shares having been relatively stable at that time.

By contrast, many observers judge that Al is predominantly capital-augmenting, and certainly this is consistent with the
substantial rise in the share of profits in the US and other high per capita income economies in recent years.

It is no surprise therefore that there is considerable interest in what form Al takes. The key question is whether Al
substitutes for workers or complements them:
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"As machines become better substitutes for human labour, workers lose economic and political bargaining power
and become increasingly dependent on those who control the technology. In contrast, when Al is focused on
augmenting humans rather than mimicking them, then humans retain the power to insist on a share of the value
created."

Erik Brynjolfsson, Director of the Stanford Digital Economy Lab, 2022.

And some commentators are in little doubt:
"Left completely to the market and to their own devices, these are fundamentally labour-replacing tools.”
Mustafa Suleyman, Microsoft Al CEO, on the long-term outlook, 2024.

"History suggests that transformative technologies create enormous value — and much of that value accrues to
the companies that build and deploy them, and to the investors who own them."

Larry Fink, BlackRock CEO, 2026.

The social and political consequences of such a major shift in the distribution of income can be considerable: issues of
income equality are always politically charged.

There is a risk of countries getting themselves into a self-sustaining political/policy loop, whereby wealth inequality
enables wealth owners to influence the political, and in turn legislative and legal processes, further widening the
distribution of income in their own interest. Governments will need to take this seriously. It may not be extreme to
suggest that, if they do not, they risk class war, civil disobedience, or worse.

Sovereignty and market structure

The sovereignty view regards Al not merely as a commercial technology, but also as a strategic national asset, with
implications for national competitiveness, economic security, and geopolitical influence.

Al's development has, so far at least, been highly concentrated: around 90% of the compute in the world's leading Al
supercomputers sits in just two countries, the US and China — around 75% and 15% respectively. And US and Chinese
companies train almost all of the world's most-used Al models.

"Around 70% of foundational Al models have been developed in the US since 2017, and just three US 'hyperscalers'
account for over 65% of the global as well as of the European cloud market."

Mario Draghi, former ECB President, 2024.

And this has many implications for national security:
"Every country needs to own the production of its own intelligence."
Jensen Huang, Nvidia CEO, 2024.

“We cannot afford to depend on others for the technologies that keep our hospitals running, our energy grids
stable and our services secure. This is about protecting our citizens, defending our interests and making our own
choices. Europe has the talent, the research excellence, the industrial base and the Single Market. Together, we
must turn these strengths into technological sovereignty."

Ursula von der Leyen, President of the European Commission, 2026.

"Without data centres, there is no Al. This is where it will be decided whether Germany becomes a data colony or
remains a sovereign nation in the digital age."

Dr Bernhard Rohleder, Bitkom CEO, 2025.
It also poses considerable challenges for policy:

"The ambitions behind the GDPR and the Al Act are praiseworthy in principle, but "their complexity and the risk
of overlaps and inconsistencies could undermine the EU industry's developments in the field of Al."

Mario Draghi, former ECB President, 2024.

A related debate concerns market structure. One view holds that Al will democratise access to advanced capabilities,
enabling smaller firms to compete more effectively with larger incumbents:

"To be able to make a small business more productive, to make the public sector more efficient, make the startups
in the ecosystem more globally competitive, the large companies more globally competitive - these
transformational stories are what it's all about.”
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Satya Nadella, Microsoft CEO, 2026.

An alternative view holds that network effects, scale economics, data feedback loops, and switching costs may instead
entrench a relatively small number of firms controlling the models, compute infrastructure, data, and distribution
channels upon which the broader economy, and democracy, depend:

Daron Acemoglu, Nobel Laureate in Economics and Institute Professor, MIT, 2024.

Satya Nadella, Microsoft CEO, 2026.

Regional differences

Just as there can be important differences in experience across individuals, firms, and even entire industries, so too
there seem bound to be important differences across countries.

An important distinction can usefully be made between investing in the production of Al - data centres, software
development and the like — and making use of Al in the economy as a whole. An important part of the investment in
implementing Al therefore is training of new entrants into the labour force, and retraining of existing members. This
takes time, is expensive, and not all countries are equally good at it.

Al may also increase the importance of electricity costs as a source of comparative advantage. To the extent that Al
training and inference become significant inputs into economic activity, countries with abundant, reliable, low-cost
electricity may enjoy structurally lower intelligence costs than will countries with higher energy prices. Energy costs in
the UK, for example, are of the order of twice that of the US, Norway, and China.

In this view, access to inexpensive energy becomes increasingly important not only for manufacturing and heavy
industry, but also for the production and consumption of intelligence itself.

Future capabilities of Al

Historically, economic growth and, more particularly, labour productivity, has been driven essentially by making scarce
inputs — ultimately, labour and capital, and thereby the activities that they combine to produce — more abundant.

Thus, steam engines made mechanical power abundant; electricity made energy abundant; computing made calculation
abundant; hydrocarbon technologies made not only energy but also key products, ranging from transport, fertilisers,
and thereby food, abundant. And so on.

Until now, however, intelligence and knowledge work have remained constrained by the availability, capacity, and cost
of human labour brain power. But Al may be the first large-scale technology to make intelligence itself — or something
close to it — dramatically cheaper and more widely available. And this stands to matter particularly: intelligence is not
only one input among others: it is the input that produces — or at least underpins — the rest.

Jensen Huang, Nvidia CEO, 2026.

Furthermore, if rapidly falling costs of intelligence couple with exponential decreases in hardware and token costs, this
may substantially increase usage, accelerating adoption and diffusion throughout the economy at a rate never before
experienced.

This effect may be particularly powerful because lower costs do not merely increase consumption of existing Al services;
they also make economically viable entire new applications, workflows, and systems that were previously uneconomic.
As intelligence becomes cheaper, demand may expand faster than efficiency gains reduce the amount consumed,
resulting in a form of ‘Jevons effect’ for intelligence itself.
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Sir Demis Hassabis, CEO and co-founder, Google DeepMind, 2022.

Moreover, it may be that today’s agentic Al, which achieves specific goals with limited human supervision, is just the
beginning.

Artificial General Intelligence (AGl) that possesses ‘cross-domain’ intelligence, rather than being limited to a specific
job, and that will be able to learn, reason, and adapt to any intellectual task that a human can, could dramatically
accelerate scientific discovery, innovation, and technological progress, and generate recursive and compounding effects
throughout societies and economies.

Artificial Superintelligence (ASI) could potentially go even further, fundamentally surpassing human cognitive abilities
and creativity across every single domain.

However, while it is important to be aware of these potentially massive possibilities that some experts envisage for Al,
it is important not to get carried away. AGI and ASI are not here yet. For that reason, in this paper we have confined
ourselves to what, it seems clear, Al is already delivering.

Conclusion

Experts’ expectations about the economic consequences of Al may appear to range widely, and even be contradictory.
However, as shown above, many of the expected consequences become more understandable when analysed in an
economic framework that starts at the microeconomic level of the individual and the firm, and then extends to the
macroeconomic level of the economy and society as a whole.

The importance of this micro/macro distinction is not always made clear, and is often a source of important
misunderstanding.

On this basis, some experts, and many economists, foresee, for the coming several years at least, moderate productivity
gains, and consequent social and economic adjustments that are broadly manageable at the political and societal level.

However, looking further ahead, to subsequent generations of Al, many experts foresee much more profound changes
coming, including to productivity, employment, wealth distribution, geopolitical power, even social and political stability.

Importantly, these differences seem to reflect not so much disagreements about how Al may affect economies as
differing views vis-a-vis the future capabilities of Al itself, concerning:

1. The speed of its diffusion.
2. The extent to which it augments or substitutes for human labour.

3. Whether future advances are driven primarily by continued scaling, increasingly capable agentic (autonomous)
systems, or recursive self-improvement.

4. Whether Al ultimately accelerates the creation of technical knowledge through a self-reinforcing process.

5. The likelihood and timing of Artificial General Intelligence (AGl), and beyond that, of Artificial Superintelligence (ASI).

So far, while there is considerable evidence of Al wreaking significant change at the microeconomic level, comparatively
little has been seen at the macroeconomic level that is out of line with historical experience with earlier transformative
technologies. These have ultimately generated enormous economic benefits, but have done so fairly slowly and
unevenly.

That being said, however, maybe this time really is different. Al may differ fundamentally from previous technologies to
the extent that it will materially accelerate scientific discovery and innovation. This could fuel a recursive process,
leading to accelerating productivity growth. But it is too soon to expect to see any evidence of this, at least at the
macroeconomic level.

These are questions that argument alone will not settle. The most that it is possible to say right now is what that
evidence would look like: aggregate productivity growth breaking out of its post-2005 range; investment in compute
and intangibles rising, and staying high as a share of output; the labour share falling faster than has been the recent
trend; entry-level hiring in cognitive occupations falling persistently; output per researcher turning upward after
decades of decline.

Little of this is yet apparent; but it may become so. Only the emerging evidence will tell.
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