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Al's Tremendous Potential

) ) o ChatGPT may reduce time to complete writing
Breakneck pace of developments. Evidence that Al can improve productivity tasks... 351

Source: Noy and Zhang.
(2023)

Treatment Effect:  -0.75 SDs
95% CI: [-0.55, -0.95]
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Programming: Peng et al. (2023) show software engineers with GitHub
Copilot can be 56% faster
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Writing tasks: Noy and Zhang (2023) show that lower-productivity workers,
given access to ChatGPT, improve performance in writing tasks
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Customer service: Brynjolfsson et al. (2023) show improvement in worker
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productivity when ChatGPT is used in a human complementary manner—to - ' Programming”
provide information to operators Source: Peng et al
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Consulting: DellAcqua et al. (2023) show that BCG consultants using —_— _
GPT-4 are significantly more productive at certain tasks But by how much? Early generative Al
But overall results are mixed... Challapally et al. (2025) show that 95% of can reduce costs by about 14.4%

enterprises investing in Al (as buyers and builders) are getting zero return | 5cross a range of tasks. By now, with

Most importantly: Al so far predominantly focused on automation — advances in agent take Al, relevant

substitution of machines and algorithms for human labor across tasks cost-savings are probably larger.. ... only




But Not All is Well in the Age of Automation

Innovation is here. But not productivity.
Total patents granted (left) and Total Factor Productivity (TFP) growth
Electronics or Information patent shares (right) has been disappointing in the digital age
1940—2010 1900—2010.
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Other Costs of Automation

The change in real (log) weekly earnings: Working age adults, ages 18-64, Changes in Real Wages due to

since 1963 Automation of Job Tasks
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Breakdown of shared prosperity during the era of digital Large effects on wages
technologies from automation 1980-2016
Source: Autor, David. 2019. "Work of the Past, Work of the Future." AEA Papers and Proceedings, 109: 1-
32.
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Will the Market Get it Right?

Presumption among economists about new technologies:
« Technology is exogenous at least to policy.
« Most revolutionary technologies are inevitable.

« Technological developments are always beneficial for society, perhaps after an
initial period of turbulence and adjustment.

Reasons to question this (and economic policy-making to care):

« Technology is the premier field in which externalities are everywhere

* knowledge externalities, monopoly, business stealing, interaction with
existing labor, product market and financial frictions, broader social
effects, etc. The above-mentioned inequality effects are just one facet.

« Al is potentially so important for our future society and well-being that working
assumptions need to be questioned.

« There are powerful reasons for thinking that there are many things Al can do in
many directions of research.

« There are also several reasons why we may not be choosing the right path. Official Use Only



Different Paths: Distinct Intelligences

AGIl and Al-based automation would be the natural path
forward if machine intelligence were just like human
intelligence.

But it isn't.

Human intelligence: based on one-shot learning, “trial
and error”, hypothesis-generation (based on internal
models and simulations of futures) and testing from a
few instances, social and communication-based
learning, and multiple biological pathways — making
human “hallucinations” useful for creativity.

Machine intelligence: based on deep learning on large
data sets for training and capable of sifting through huge
amounts of data to find patterns, but no natural
“creativity filter,” so bad “hallucinations.”

The two are very much different.
More likely to be complements rather than substitutes.
Pathway for complementarity: new tasks for workers.
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Pro-Worker Al: Leveraging Complementarity

Generative Al could provide new tasks and tools
for humans to get better in knowledge work

This is JCR Licklider’s vision from 60 years ago:

/The hope is that, in not too many years, human brains and g Norbert Wiener
computing machines will be coupled together very tightly, and that = 3 'i ‘}1 "
the resulting partnership will think as no human brain has ever | ‘
thought and process data in a way not approached by the
information-handling machines we know today.
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It requires generative Al tools to be useful to humans in
better decision-making, problem identification, and
information retrieval, filtering, and curation.

Example: helping electricians and manual workers with
identification and iterate of solutions to problem-solving
tasks.

Engelbart’s mouse, 1968 L Use Only



Why Complementarity Is Crucial

o

Bigger productivity gains from making workers
better able to do new tasks and more sophisticated
tasks.

Better wage and employment outcomes — Job
creation rather than job destruction or squeezing
workers into the same set of remaining jobs.

Better social outcomes.

Complements to human creativity. For example for
creating new goods and services in a changing
world (due to social political changes, aging and
global warming).

Building new platforms.

Henry Ford’s electrified Rouge Plant,
1919

Hassabis, Jumper, and Baker used Al to predict the
structure of almost all known proteins, winning the 2024
Nobel Prize in Chemistr

2022: Part of a huge molecular structure 2022: Natural enzymes that can 2023: A bacter l zyme that causes

in the human body. More than a thousand decompose plastic. The aim is antibiotic Th structure is
proteins form a pore through the to design proteins that can be important f d g ways of preven-
membrane surrounding the cell nucleus. used to recycle plastic. ting antibiotic stan
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Policy Distortions Affect the Direction of Technology

US (and other developed economy) policies are not neutral

Fffective taxes in the US 1%81—-2018 (in %)
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Asymmetric subsidies to capital encourage automation, discourage investment in
workers, and discourage worker training. All of this together discourages investment in
new tasks and other human-complementary uses of new technologies and now Al.
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Business Models Matter: Automation

Prevailing business models in tech sector based on sale of software and software as service to

large companies
« This is synergistic to automation — sale of automation tools for the production process.

ORACLE ORACLE"

E-BUSINESS SUITE ERP CLOUD

ORACLE ORACLE
NETSUITE JD Edwards

« Bigger barrier to pro-worker, human-complementary tools — lack of domain specific expertise
on the part of large tech companies.

« Also, lack of data markets supporting production and deployment of high-quality data
necessary for pro-worker applications.
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Business Models Matter: Control of Information

A Grrerel lo If VITENTIARY P21V Al'ﬂ N i an lrmprrved | bt e yote, G 32 1] Untinsshed Storle
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Who controls information? s
Who benefits from information? |

Critical for society not just for corporations.

AAAAAAAAA

Historically, control of information has been
a huge weapon.

And very un-equalizing (surveillance in Nope Francis
Workplaces and the pOl|t|Ca| arena)‘ Reports that His Holiness has endorsed Republican presidential

More recently pernicious digital ad_based candidate Donald Trump originated with a fake news web site.
business models: algorithmic __ i - e 69.TK
recommendations for monetization of
information—filter bubbles, viral content
that is misleading or extremist.

An important factor will be information will

be monetized in the future.
11

Fact Check > Fake News

Source: Snopes Official Use Only



Competition

New business models often come
from new entrants.

But the tech sector now is highly
concentrated. Just 7 companies
account for 60% of NASDAQ!

Each one of these 7 companies
have revenues approximately
twice as large as the entire
British Empire’s total GDP in the
middle of the 19t century!
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Startups often sell —and plan to
sell — their technologies to large
incumbents.
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A more competitive environment 0-

Magnificent 7's Market Cap as a Share of NASDAQ 100 Market Cap
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platform for more pro-worker, |
human-complementary tools, but Socrce: ontet lo Fsearch 1 Socurty Pricss e oo
isn’t present at the moment.
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ldeology

Prevailing vision of Al

Machines designed to be smarter and more powerful than (most) humans.

« Based on Alan Turing’s conceptualization of

how the mind and computers work.

* This vision often leads to undervaluation of
humans and paves the way to automation and
AGlI.

« Boosted by science fiction (human-

complementary Al and robots don’t make as

good fiction). Alan Turing

13
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Monopoly of Science

Large tech companies nhow dominate all research
when it comes to Al

Science has its own dynamics and might, under some
conditions, take us towards different paths than the one
prevailing because of market incentives.

But that requires science to be autonomous:
100%
Academia: 12%

80% Other: 5%

Academia and Industry

Collaboration: 26%
60%

40%

Industry: 57%
20%
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14 mIndustry mlIndustry and Academia Collaboration = Other = Academia Data Source: Epoch Al. 2023. “Parameter,

Compute and Data Trends Database.”
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What about the Rest?

The current path of Al will also be very costly for the emerging world
There is still huge poverty or near poverty around the world.
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To reduce poverty, the emerging world needs jobs—good jobs.
But the automation agenda of Silicon Valley will make that harder.

Pro-worker Al can also help the developing world (and be helped by the developing
world, which will become more important economically in the decades to come).

15 But most of all, the world needs coordinated policy on Al.
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Can the Market Mechanism Work Ultimately?

* No automatic market correction mechanism
to bend the arc of progress toward shared
prosperity.

e 1st Phase, early Industrial Revolution: from
around 1750 with stagnant (or declining) real
wages, automation focus, poor working
conditions, loss of autonomy.

° nd .
2"¢ Phase, from 1830s: better for workers, but Textile Workers’ Real Weekly Wages, 1806-1852
this did not arrive automatically - it was the Various Index Estimates (1806=100)
result of: fundamental political reform, labor Factory
° ° ° ° 130 orkers
organization, redirection of technology.
. . e Weighted
e Conclusion: lots of reason for policy-makers . Average
to care about Al's direction and policies that ™ Wagen®
can affect it. Handloom
* Add to this global coordination, and World TEHEHEEEEHEIEHE I
Bank ShOUId care even more! Source: Acemoglu, Daron and Simon Johnson. (2024). “Learning from Ricardo and Thompson.”

NBER.
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