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Rapid improvements in Al capabilities and growing corporate adoption have led to
predictions that the technology could lead to large-scale job losses before the end
of the decade. So, just how concerned should we be about an Al “job apocalypse™?
MIT's Daron Acemoglu and Neil Thompson and GS' Joseph Briggs generally agree
that these predictions likely won't come to pass, though they differ on the scale of
disruption ahead. Briggs expects significant labor displacement but only temporarily
as new jobs eventually emerge. Thompson is less convinced about large-scale job
displacement and takes comfort in the ability to anticipate changes, seeing Al as a
rising tide rather than a crashing wave for labor. And Acemoglu expects a small net
negative impact on labor over the next five years, with possible larger losses over

the longer term if investment remains focused on replacing rather than complementing workers. Amid this debate, we
find that Al's impact on corporate labor needs—and earmings—remains too uncertain for markets to reward (for now).

1

No general law of economics says that job creation must
match job destruction. Job growth over the last 80+ years
resulting from a combination of changing tasks, new tasks,
and a shifting structure of occupations has not occurred at
an even pace. - Daron Acemoglu
Previous automation waves have resulted in many new
Jjobs, which offers some reassurance. But Al also
processes information in ways more similar to humans
than previous technologies, so more worry may be

ted. .
warranted - Neil Thompson

Despite our expectation that Al-related job losses will
lead to a meaningful amount of labor displacement, we
continue to expect that labor market headwinds will be
temporary. Key to this view is our expectation that over
the long run Al will create many new jobs even as it

destroys existing ones. - Joseph Briggs
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Macro news and views

We provide a brief snapshot on the most important economies for the global markets

us
Latest GS proprietary datapoints/major changes in views
e \We raised our sequential 2H26 GDP growth forecast to 2%
(from 1.9%) and lowered our 12m recession odds to the

15% long-term norm (from 25%) following the US-Iran deal.

Datapoints/trends we’re focused on

e Fed policy; the hawkish June meeting raises the risk of hikes
later this year, but we expect the Fed to remain on hold in ‘26
as most FOMC voters likely still lean toward unchanged policy
rates and the latest projections may be stale given the deal.

e Core PCE inflation, which we expect to remain close to 3%
through YE before declining to close to 2% in 2027 (yoy).

e Real income, which will likely slow in 2H26, keeping real
consumer spending growth at just 1.5%.

US recession risk: back to its long-term norm
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Europe

Latest GS proprietary datapoints/major changes in views

e We raised our 2026/27 EA GDP growth forecasts to 0.5%/
1.2% (from 0.3%/0.9%, yoy) and lowered our EA/UK peak
core inflation forecasts to0 2.6%/2.9% (from 2.7%/3.1%, yoy)
partly to reflect the lower energy prices we now expect.

Datapoints/trends we’'re focused on

o UK politics; Burnham is expected to succeed Starmer as
PM, which could lead to slower fiscal consolidation.

e BoE policy; recent weak activity data and a continued
deceleration in underlying inflation measures have raised
our confidence that the BoE will remain on hold this year
before cutting rates in 2027.

e EA fiscal deficits, which have widened on average vs pre-covid.

Euro area: deteriorating fiscal balances (for most)
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Japan

Latest GS proprietary datapoints/major changes in views

e No major changes in views.

Datapoints/trends we’re focused on

e BoJ policy; we expect the BoJ to continue hiking rates
roughly every six months, with the next hike likely in Jan
2027, to a policy rate of 1.5% next summer, though
uncertainty around the timing of the next hike remains high.

e Japan fiscal outlook, which could worsen if PM Takaichi
implements her expansionary plans and long-term interest
rates rise further toward the levels of other G10 economies.

e Japanese real GDP growth, which we expect to decline to
0.5% in 2026 (from 1.1% last year, both yoy).

Japan: a potentially less sustainable fiscal outlook
Debt/GDP ratio by interest rate scenario, % of GDP
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Emerging Markets (EM)

Latest GS proprietary datapoints/major changes in views

e We lowered our 2Q26 China real GDP growth forecast to
3.5% (from 4.0%, both gog ann.) given weak April and May
activity data, though we expect growth to rebound to 5.0%
in 3Q26 (gog ann.), for full-year real GDP growth of 4.7%.

Datapoints/trends we’re focused on

e Al investment boom, which will likely continue boosting
growth in several Asian economies involved in the tech and
Al supply chain, especially Taiwan and South Korea.

e China's current account surplus, which continues to grow
and could weigh on trading partners’ export growth.

o RMB internationalization, which could accelerate ahead.

Asia: surging tech exports
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Rapid improvements in Al capabilities and growing corporate
efforts to integrate the technology into enterprise workflows
have raised concerns that Al could trigger a “job apocalypse”,
especially as some companies have cited Al as a factor in
recent layoffs (see pg. 16), entry-level hiring appears to be
softening in some Al-exposed occupations, and unemployment
among college graduates has risen above the pre-pandemic
average. So, just how concerned should we be about the
disruptive potential of Al for the US labor market?

Some prominent technologists predict that Al could ultimately
eliminate a massive number of jobs. They argue that, unlike
previous technological shifts that primarily automated routine
manual labor and clerical tasks, increasingly capable Al models
will soon be able to handle much of the cognitive work humans
perform, leaving many workers with less to do. They also point
to the unprecedented speed of Al advances, which could
outpace the labor market’s natural ability to adapt, leading to
substantial displacement in as soon as the next few years. And
even if the technology eventually creates new roles, they warn
of a skills mismatch, which could mean that these new roles
will be filled by Al itself rather than displaced human workers.

GS Senior Global Economist Joseph Briggs also expects
significant labor displacement, estimating more than 9% of the
labor force—around 15mn workers—could lose their jobs during
the 10-year Al transition he assumes. But he believes these
losses will prove temporary owing to his expectation that Al will
create many new jobs over the long term even as it destroys
existing ones, taking comfort from the historical precedent of
technological innovations creating much new work and the
dynamism of the US economy (which GS CEO David Solomon
also cites as a key reason why he believes the narrative of an Al
job apocalypse is overblown). And the 10-year Al transition
period that Briggs assumes should provide the labor market
time to adapt.

Neil Thompson, Director of the FutureTech research project at
MIT’s Computer Science and Al lab, is less convinced that Al
will drive large-scale job displacement. He explains that
“capability is only one step in the process that leads to labor
market change”—Al must also perform reliably, have access to
the right information, and be cost effective to meaningfully
impact jobs. And because most jobs consist of many tasks, only
some of which can be automated, he expects a slower and
more uneven labor market adjustment than Al's current
capabilities suggest. Thompson also takes some—though not
complete—comfort from previous automation waves that
created many new jobs. So, he describes Al's impact on the
labor market more as a “rising tide"” than a “crashing wave”:
real change and churn, especially if adoption accelerates
quickly, but not sudden, widespread job loss.

We then spoke again with Daron Acemoglu, Institute Professor
at MIT and winner of the Nobel Prize in Economics. He expects
Al to have only a small net negative impact on labor over the
next five years—far less than some technologists predict—as
current Al models are more likely to replace than complement
workers (GS US Economist Elsie Peng indeed finds that Al is
currently substituting more than augmenting, resulting in a
small net drag on the labor market). But Acemoglu warns that
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An Al job apocalypse?

job losses could be larger over the longer term if Al investment
continues to focus more on replacing than complementing
workers, and especially so if agentic advances, improvements
in Al models’ social capabilities, or Al-robotics integration
expand the set of jobs that the technology could impact (GS
equity analysts James Schneider and Luya You also argue that
falling token costs could make more enterprise workflows
economically viable to automate). And Acemoglu is less
comforted than Briggs and Thompson by history, pointing out
that “no general law of economics says that job creation must
match job destruction.”

So, which workers will be most impacted by these labor market
shifts? While much of the concern about Al-driven job losses
has centered on new graduates and white-collar workers more
broadly, GS US Economists Jessica Rindels and Pierfrancesco
Mei find that Al has had little impact on college graduates’ job
prospects so far. But they argue that could change over the
near term as college graduates are disproportionately employed
in industries with high Al adoption rates and occupations with
more potentially automatable tasks. Even so, Rindels and Mei
remain relatively optimistic about college graduates’ longer-term
prospects, finding that they have historically adjusted more
nimbly than other workers to technological disruption.

As for white-collar workers more broadly, Acemoglu argues that
those performing cognitive, routine tasks under predictable
conditions—such as customer service and back-office work—
will bear the brunt of Al displacement. As these tasks are
disproportionately performed by lower-paid white-collar
workers, he expects this to lead to a rise in income inequality
over the coming years. However, Acemoglu notes that if
workers in higher-paid managerial roles are also displaced, as
some think they could be, then inequality could actually decline.

Thompson agrees that much will depend on what types of work
Al ultimately automates, with the key being whether it
automates the most or least expert parts of a job. If Al
automates the least expert tasks, employment would fall while
wages rise as the work becomes more specialized; if it instead
automates the most expert tasks, employment would rise while
wages fall as more workers can do the job. That framework
suggests the impact will cut across the occupation and wage
distribution rather than hitting one worker group in particular.

Amid this debate, GS Senior US Equity Strategist Ryan
Hammond finds that the technology’s impact on corporate labor
needs—and, crucially, earnings—remains too uncertain for
markets to reward today. As a result, he says, investors
continue to favor the Al infrastructure complex, where earnings
benefits are more tangible. But Hammond expects this to
change, with the Al trade eventually broadening to include labor
productivity beneficiaries as clearer evidence that Al's much-
touted productivity benefits can generate a durable earnings
uplift emerges.

Allison Nathan, Editor

Email: allison.nathan@gs.com
Tel: 212-357-7504
Goldman Sachs & Co. LLC
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Interview with Daron Acemoglu

Daron Acemoglu is an Institute Professor at MIT and author of several books. He received the
Nobel Memorial Prize in Economic Sciences in 2024 (jointly with Simon Johnson and James
A. Robinson). Below, he argues that Al is likely to have a small net negative impact on labor
over the next five years and a larger negative impact over the longer term unless the industry

directs more investment toward advances that complement, rather than replace, workers.
The views stated herein are those of the interviewee and do not necessarily reflect those of Goldman Sachs.

Allison Nathan: The consensus
among economists seems to be
that aggregate labor market data is
not yet indicating significant labor
market impacts from Al technology
despite headlines of large Al-related
layoffs. Do you agree?

Daron Acemoglu: Yes. Well-informed

: people like my colleague Erik
Brynjolfsson have observed an impact on the entry-level job
market. But | broadly agree with the consensus that no huge
effect is notable in the aggregate data yet. Some of the layoff
headlines may be Al whitewashing, and some of them are
genuine attempts by a handful of brave companies to
experiment with completing more tasks with Al. But these
efforts are not large enough to show up in the aggregate data,
except possibly in some slowdown in hiring in Al-exposed
entry-level positions.

Allison Nathan: Do you expect a larger impact to be visible
anytime soon?

Daron Acemoglu: Yes. While it's very difficult to make
predictions with any degree of certainty, as these company
efforts intensify, | suspect these impacts will become more
visible in 2027 in the form of layoffs or a hiring slowdown in
jobs where Al can at least have a chance of replacing some
tasks. Al is more likely to replace than augment jobs in the near
term simply because current Al models are not good at
complementing workers beyond simple tasks like reference
checks, except in a few fields such as biological and chemical
research. So, | expect a net negative impact on the number of
jobs in coming years.

But it is important to emphasize that, in my estimation, the
scale of job losses won't be anywhere close to the very large
layoffs some are predicting. | estimate such losses will be less
than, say, 2-4% over the next five years. My caution about Al's
spread and, in turn, its economic impact, reflects the relative
lack of user-friendly applications today that would enable large
employers to leverage the foundation models.

Right now, workers are largely engaged in prompt engineering,
which is difficult, inconsistent, and time-consuming. Coding/
software engineering remains the notable exception because
many aspects of coding are now routinized and software
engineers today are Al experts that know how to leverage,
troubleshoot, and check the models. Agentic advances may
open the door to developing applications that enable broader Al
use, but that's unlikely if every company must develop its own
applications. What's required to move the needle is the
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development of applications that all companies can leverage,
like the Microsoft Office version of Al, so to speak.

So, | expect only a small net negative impact on labor over the
next five years or so, concentrated in white-collar workers
whose tasks are cognitive and routine and involve performing
similar functions under predictable conditions rather than
typically confronting new and unusual things or constant
innovation, creation, and intense social interaction or judgment.
These exposed occupations include customer service
representatives or back-office work. In the US, these workers
number roughly 8-9 million, which is not a small number but
accounts for only roughly 5% of the workforce. And the impact
could be even smaller and slower if the early movers that are
already experimenting with Al labor replacement get their
mouths burned.

“ Al is more likely to replace than augment
jobs in the near term simply because current
Al models are not good at complementing
workers beyond simple tasks like reference
checks... So, | expect a net negative impact on
the number of jobs in coming years. But... the
scale of job losses won't be anywhere close
to the very large layoffs some are predicting.”

Allison Nathan: Does your calculus about Al’s labor market
impact shift over the medium-to-longer term?

Daron Acemoglu: Much more uncertainty exists over a 10- to
15-year horizon. How this evolves depends on where
investments are directed. | have argued for over 10 years that
the complementary path—whereby Al technology
complements versus replaces human labor—could be quite
productive. But such a path requires different investments in
terms of pre-training and domain-specific applications and data.
And those investments are not happening on a sufficient scale
today to support a human-complementary path. A shift in the
industry's priorities and incentives that leads to greater
investment in this direction could result in a much more
positive outcome for labor. But should things continue as they
are, | would expect bigger net job losses within the next 10 to
15 years.

Many wild cards could also worsen these losses. If agentic
advances lead to widely accessible, user-friendly applications,
then job losses could extend beyond back-office white-collar
workers to middle-manager roles that involve more judgement
and even to more senior managerial roles should the
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technology’s cognitive abilities vastly improve from here. The
large chunk of jobs that involve social interactions could also
come under threat if the social dimensions of models continue
to improve and human consumers become more accepting of
interacting with bots, which younger generations seem more
open to.

And perhaps one of the biggest wildcards is the potential
integration of Al and robotics. Significant efforts are being
made on this front, especially outside of the US, but several
challenges exist to such integration on both the robotics and Al
sides. Robots need to be flexible and gentle while still being
able to perform physically challenging tasks, and Al models
currently don't do very well on spatial causal relations, which
combine spatial reasoning with causal inference. Al models
also lack immediate feedback controls, which require much
greater awareness of the environment than what large
language models (LLMs) can achieve by simply reading text
and understanding words. So, many advances would be
required, which suggests progress will likely be slow. But
should amazing breakthroughs occur, that would greatly
increase the number of jobs that Al could impact given that
roughly 50% of jobs in the US economy require physical labor.

A shift in the industry's priorities and
incentives that leads to greater investment in
[the complementary path] could result in a
much more positive outcome for labor. But
should things continue as they are, | would
expect bigger net job losses within the next
10 to 15 years.”

Allison Nathan: The vast majority of job growth since 1940
has been driven by technology and the creative destruction
process. So, do you think this time will be different?

Daron Acemoglu: Not necessarily. But no general law of
economics says that job creation must match job destruction.
Job growth over the last 80+ years resulting from a
combination of changing tasks, new tasks, and a shifting
structure of occupations has not occurred at an even pace. For
example, fewer jobs for workers without a college degree have
been created since 1980 than before 1980, leading to a decline
in this group’s employment-to-population ratio and wages,
especially among men. During the 1950s, 1960s, and early
1970s, job creation exceeded job destruction, which led to
increased demand for labor and a faster rise in wages than
productivity. But since the late 1970s, job creation has mostly
fallen short of job destruction, with the destruction centered in
manufacturing jobs. The job losses | expect in the coming years
amount to a similar scenario, but with the job losses instead
centered around cognitive office jobs. So, nothing is completely
different this time around, but every period is different in terms
of the balance between job creation and destruction.

Allison Nathan: What implications will Al likely have for
wages and income inequality?
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Daron Acemoglu: To answer that, it's important to understand
that inequality and employment are more tightly linked than is
sometimes implied because declining or stagnant wages for
some groups typically reduce these groups’ employment-to-
population ratio or participation rate as they become less
motivated to work. So, a decline in wages and employment will
likely go hand-in-hand for specific groups. And, assuming lower-
paid white-collar workers will be hit hardest by Al, at least in
the coming years labor income inequality will likely rise.

Of course, if job losses also encompass high-paid managerial
roles, as some people seem to expect, then income inequality
could actually decline. But, as we've discussed, | don't believe
that's the more likely scenario. And even if well-paid managers
did find themselves in the crosshairs, they would likely have
more success at finding new jobs than the next layer of
displaced workers. So, they'd still be unlikely to bear the brunt
of Al displacement.

Allison Nathan: What about the implications for capital
versus labor income? Which is more likely to reap the
benefits of Al technology?

Daron Acemoglu: Labor-capital inequality—the gap between
income earned from work and income generated from assets—
will more certainly increase. LLMs are increasing the capital
intensity of production. The huge capital investment they
require is a telltale sign that capital income will increase, even if
some of those investments aren’t fully profitable or don't break
even. They nevertheless generate substantial revenue, almost
all of which is capital-based; while Al companies presumably
pay their employees well, the main input is data and compute.
So, labor-capital inequality will rise. Moreover, since many of
these companies have concentrated ownership, inequality will
increase even within capital income earners.

Allison Nathan: What role, if any, will policy have in
shaping labor market outcomes?

Daron Acemoglu: Policy has a vital role to play. But before we
even involve policy, we must first arrive at a societal consensus
about what we want from Al and what Al can deliver. In my
view, complementary Al could result in productivity and labor
benefits and prove enormously useful for the economy and
society at large. But what's missing today is a clear
conversation about what it would take to purposefully build
human-complementary Al tools. Some people argue that the
best approach would be to double down on LLMs and then use
them in human-complementary ways. | disagree. In my view,
an approach that shifts the focus from “machine intelligence”
to “machine usefulness”—or from machines designed to
mimic and replicate human abilities to those designed to
augment and empower human capabilities—would be better.

Once the way forward is agreed, we can then start to think
seriously about the right policies to implement, spanning
everything from the structure of the tax system, to what the
government can do in terms of creating lodestars and
directions for the Al industry, and broader competitive
measures to ensure that the industry doesn’t become too
concentrated. As | have long said, technology is not destiny—
we have the power to shape what it does and who it benefits
based on the choices we make.
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Interview with Neil Thompson

Neil Thompson is the Director of the FutureTech research project at MIT's Computer Science
and Artificial Intelligence Lab and a Principal Investigator at MIT's Initiative on the Digital
Economy. Below, he argues that Al's impact on the labor market is more likely to resemble a
rising tide than a crashing wave, driving uneven churn that workers, firms, and policymakers

can anticipate and manage rather than sudden, widespread job loss.
The views stated herein are those of the interviewee and do not necessarily reflect those of Goldman Sachs.

Jenny Grimberg: What is the right this through the supply lens is more useful. If Al automates the
way to think about Al’s potential least expert part of a job, workers can spend more time on
impact on the labor market? valuable tasks. In that scenario, employment falls while wages

rise because the remaining work is more specialized. But if Al
instead automates the most expert part of a job, workers are
left doing the lower-value tasks, leading employment to rise
while wages fall as more people can do the work and it
becomes less valuable.

Neil Thompson: We should think of
Al as a transformative technology that
is already highly capable and quickly
becoming even more so but recognize
that capability is only one step in the

process that leads to labor market Think about the fate of taxi drivers vs. proofreaders over the
change. For Al to meaningfully affect jobs, it must be able to last several decades. GPS technology automated the most
perform a task when given the right information, have access expert part of a taxi driver’'s job—knowing all the streets and
to that information, and be cost effective. That's often a tall routes around a city. So, competition in the space has
order. Even with perfect information, Al doesn’t have a 100% increased, with many more taxi drivers now than ever before,
task success rate. It may be able to automate part of a process,  which has driven down wages. Conversely, word processing
like check-in at a doctor’s office, but it can't give reliable technologies automated the least expert part of a proofreader’s
medical advice without access to privacy records or other job—checking spelling and grammar—and left them with much
sensitive data that isn’t easily obtained. And we've found that, more complex tasks like figuring out how to structure an
in many cases, an Al system is too expensive to run at the level  argument and present evidence. So, fewer people are now
of precision required. employed as proofreaders, and those who remain are more

. . . . . i ted.
In practice, that means that while Al's capabilities will continue highly compensa

to improve rapidly, which will undoubtedly lead many people to Al technology will likely do both, automating expert tasks in

conclude that it will have a very large impact on labor and the some jobs and inexpert tasks in others. So, the labor market
economy more broadly, the adoption process will be lengthy. impacts will be diverse, and businesses and governments must
Large businesses will likely automate before small ones, and plan for much more uneven outcomes than the headline debate
the highest-value use cases will be prioritized before a long tail often suggests.

of tasks that will take much longer to automate, or never be
automated at all. In that sense, Al will likely resemble previous
automation waves: the set of tasks the technology can
theoretically automate will be much bigger than the set it

Jenny Grimberg: What impact is Al having on expertise so
far, and what does that suggest for how it will ultimately
impact the aggregate level of jobs?

actually automates. So, the impact Al ultimately has on the Neil Thompson: We find that Al is expertise-increasing in
labor market may not be nearly as large as its impressive some jobs and expertise-degrading in others, with these effects
capabilities suggest. appearing evenly across the job distribution rather than being

concentrated in high- or low-wage jobs. That matters because it
“ implies that when Al partially automates jobs, it doesn’t push
The impact Al ultimately has on the labor  the labor market in a single direction. In some cases, the

market may not be nearly as Iarge as its remaining work becomes more valuable, in others less so, and
. . - o the employment effects run both ways, as we've discussed.
Impressive capabilities suggest.

But at the aggregate level, what really matters is that some
jobs will likely be largely automated and disappear, while new
jobs are created. The balance between those two forces is
uncertain. Previous automation waves have resulted in many
new jobs, which offers some reassurance. But Al also

Jenny Grimberg: You often make the distinction between
“expert” and “inexpert” tasks. Why is that distinction so
important for understanding how Al will impact labor?

Neil Thompson: We have found that, for most jobs, only a processes information in ways more similar to humans than
fraction of the tasks in that job can be automated. What previous technologies, so more worry may be warranted. Still,
happens to the worker whose job is partially automated is a key  it's too early to know whether Al will result in substantial
question that my colleague David Autor and | have explored. unemployment or whether the new tasks it creates, along with
People often think about this through the demand lens: if 30% the extra leverage it gives workers, will ensure that plenty of
of a job is automated, demand for that job may fall by 30%, meaningful work continues to exist.

resulting in lower wages and fewer workers. But thinking about

Goldman Sachs Global Investment Research 6
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Jenny Grimberg: But do Al’s broad capabilities make
significant job replacement more likely than in the past?

Neil Thompson: Not necessarily. Capability is not the same as
reliability. Traditional technologies like spreadsheets or
databases have a limited scope, but within that scope they
perform perfectly—we never worry about Excel multiplying
numbers incorrectly or a database missing records so long as
we query them correctly. Al tools have a much broader scope,
but they can hallucinate or even go off the rails, and those
problems haven't yet been solved. So, Al is a powerful
assistive tool, but it can’t be slotted into a process and just
forgotten about. The technology’s broad scope also means it
will likely create new tasks and increase output at the individual
and firm levels, potentially leading organizations to grow both in
terms of headcount and their bottom lines. So, we should be
skeptical of the notion that Al will destroy work without
creating new work along the way just because it's so broad and
powerful in its capabilities.

We should be skeptical of the notion that
Al will destroy work without creating new
work along the way just because it's so broad
and powerful in its capabilities.”

Jenny Grimberg: If Al inference costs continue to fall,
would that translate into much wider adoption and larger
labor market impacts?

Neil Thompson: Not as much as you might think. Sure, if
smaller and cheaper "meek models'—which operate with
limited computational resources—can eventually perform tasks
that today require the most advanced frontier models, that
would ease adoption somewhat by, for example, making it
possible to run powerful Al on a phone or a single GPU. But for
most Al systems, the marginal cost of running them is not the
main barrier to adoption. The cost of training the model, which
includes infrastructure and data costs, also factors into the
price of a model, whether it's an in-house model or third-party
subscription, and often matters more. Even if Al models
become cheaper and easier to deploy, a lack of access to
private data, rapidly changing decision criteria, or a need for
significant back-and-forth interaction between a human and the
Al system may still impede adoption, as could the fact that Al
performance is known to degrade fairly quickly as tasks
become more complex. So, a further decline in inference costs
could increase adoption, but it wouldn't on its own determine
the scale of Al's labor market impact.

Jenny Grimberg: Who will capture the economic value that
Al creates? Does labor have any shot of doing so?

Neil Thompson: The value will accrue to the owner of the
scarce resource. If an Al system and a human jointly perform a
task and the necessary Al expertise is rare or hard to access,
the system provider can charge a premium. But if that
expertise is commoditized—which we're seeing in many cases
today given intense competition among providers—the value is
more likely to accrue to the worker, especially if Al automates
the least expert parts of the job. The same logic applies to
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businesses. Even if the provision of the Al tool itself is
generating the economic value, it may not accrue to the model
builder. In some cases, proprietary data is the scarcer asset, so
the data provider captures the value. And firms with unique
datasets that are important for running a manufacturing
process, managing client relationships, or supporting other key
operations will find those assets becoming even more valuable
as Al tools improve.

Jenny Grimberg: Ultimately, how important will the speed
of Al adoption be in shaping labor market outcomes?

Neil Thompson: Speed is critical. Consumer Al adoption has
been very rapid but shallow, with consumers mainly using Al
for simple queries. And enterprise adoption remains limited.
We find that only around 10-20% of S&P 500 firms are
currently using Al in ways that are generating revenue and
meaningfully benefitting them. If that number were to rise
sharply, the labor market impact would be more significant.
Fast, wide-scale adoption would cause more disruption, not
necessarily because fewer jobs would exist overall, but
because churn would occur more quickly: some tasks and jobs
would disappear, new ones would be created, and workers
would have less time to transition into new roles. \Workers,
businesses, and the government will need to manage that
process, and the faster it occurs, the more challenging it will be.

Jenny Grimberg: So, are the worries that Al will lead to a
job apocalypse warranted, or overblown?

Neil Thompson: | am neither complacent nor alarmist. People
are right to focus on Al's rapidly evolving capabilities as a
potential challenge to labor. But it's still too early to say that we
are headed for large-scale job destruction, and | am skeptical
that widespread Al layoffs are already occurring despite how
some firms are characterizing recent headcount reductions. The
more likely near-term outcome is partial rather than complete
automation of jobs, which will push some workers to become
more expert and others less expert. That points to change and
churn, but not necessarily widespread job losses. Over the
longer term, the key question is how quickly Al will create new
tasks and how effectively we leverage the technology to
generate an “Al dividend” in the form of higher productivity and
prosperity. So, | am worried about the churn, optimistic about
the dividend, and uncertain about the long-term impact on jobs.

| think about this as the difference between crashing waves
and rising tides. In a crashing wave scenario, workers are
walking along the seashore on a beautiful day and, out of
nowhere, a wave hits and washes many of them away. But our
research suggests that is not the dominant pattern. Instead, the
more common pattern is that of a rising tide. In such a
scenario, some workers are on the sand, some are ankle-deep
in water, and some are up to their knees as the tide comes in.
Al is coming just as the rising tide is, but not without warning.
That doesn’t mean the adjustment will be easy, especially if the
tide rises fast. But it does mean workers and businesses can
anticipate it and have a better shot at managing the transition.
Policy also has an important role to play, both in helping
workers navigate the churn through retraining and wage
insurance and in thinking more broadly about how to ensure
that the gains from Al accrue to labor. So, the risks to the labor
market are real, but likely not apocalyptic.


https://arxiv.org/abs/2507.07931
https://www.wsj.com/business/2026-best-companies-future-methodology-b4cf6023
https://futuretech.mit.edu/publication/crashing-waves-vs-rising-tides-preliminary-findings-on-ai-automation-from-thousands-of-worker-evaluations-of-labor-market-tasks
https://futuretech.mit.edu/publication/crashing-waves-vs-rising-tides-preliminary-findings-on-ai-automation-from-thousands-of-worker-evaluations-of-labor-market-tasks
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Al & the US labor market: a visible...
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Employment growth has fallen below its 2015-2019 trend in
many non-tech...

Year-over-year payrolls growth deviation from 2015-19 trend,
non-tech service sectors, pp
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Source: US Bureau of Labor Statistics, Haver Analytics, Goldman Sachs GIR.

...and tech service sectors where Al use cases have been established...

Year-over-year payrolls growth deviation from 2015-19 trend, tech
service sectors, pp
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...with tech’s share of total employment continuing to decline
relative to its long-run trend
Tech sector* share of total employment, %
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In aggregate, industries with established Al use cases are seeing
employment contract by around 11k per month...

Avg monthly job growth in Al-affected sectors*, last 3m, thousands
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computer systems, software publishers, web search, data processing, movie
production, broadcasting, publishing, and document preparation services.

Source: US Bureau of Labor Statistics, Goldman Sachs GIR.

...and layoffs attributed to Al have accelerated in recent months as many high-profile tech companies have announced layoff plans
Layoffs attributed to each factor in corporate announcements, thousands
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impact so far

Despite this, Al's overall impact on the labor market remains
limited, with no statistically significant relationship between Al
adoption and unemployment...

...Al adoption and employment growth...

Relationship between Al adoption (x-axis) and employment
growth (y-axis)* by industry
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The correlation between Al exposure/adoption and broad measures of labor market slack also remains limited, though early signs of a
negative relationship between Al adoption and job growth and hours worked growth have emerged
Regression of industry-level labor market outcomes on Al exposure (lhs chart) and Al adoption (rhs chart), coefficient®**
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Special thanks to GS global economists Joseph Briggs and Sarah Dong for charts, which were originally featured in the Al Adoption Tracker.
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Joseph Briggs argues that while the Al
transition could displace more than 9% of
workers, the labor market hit should be
temporary as new job creation absorbs
these losses over the long term

We continue to expect that Al will significantly boost economic
activity, with our baseline forecasts assuming a 15% uplift to
economy-wide productivity and GDP following full adoption.
While the Al transition will undoubtedly lead to some labor
displacement, we remain positive on the long-run benefits of Al
and expect the new jobs it creates to more than offset any
near-term labor market headwinds (which remain modest
today, see pgs. 8-9) over the long run.

Moderate near-term displacement

Last year, we estimated that each 1pp increase in technology-
driven productivity growth raises the unemployment rate by
0.3-0.4pp in the near term—as Al-displaced workers experience
an extended period of joblessness before finding new work—
but that this “frictional” unemployment fades back to zero after
two years as workers find new jobs.

Each 1% increase in technology-driven productivity raises the

unemployment rate by 0.3-0.4pp
Effect of a 1pp increase in labor productivity due to a positive technology
shock on the unemployment rate, pp
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Combining this historical pattern with our baseline forecast for
a 15% productivity boost from Al implies that around 6% of
workers—equivalent to around 10-11mn workers—would
experience an unemployment spell due to Al over its adoption
cycle. This estimate is consistent with our bottom-up, task-
based analysis of Al displacement risks, that led us to conclude
that Al will likely displace 6-7% of workers (with plausible
estimates ranging from 3-14%). If adoption occurs over a 10-
year period, then the peak impact on the unemployment rate
would be a bit more than 0.5pp.

Our prior estimates of the likely rise in the unemployment rate
(i.e., the stock of unemployed workers at any given time) likely
understate the total amount of displacement (i.e., the flow out
of existing jobs) if some workers find new positions quickly
after being displaced. Furthermore, some displaced workers
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How much Al labor displacement?

may exit the labor force rather than look for a new job, thereby
further dampening the unemployment rate increase.

To finetune our estimates of total displacement, we examine
how technology-driven productivity gains impact gross job
formation and destruction rates (both measured as the share of
overall employment). These updated estimates imply that
technology-driven productivity gains modestly lower new job
creation (as some businesses pause hiring) and moderately
increase job destruction.

Most importantly, our new estimates suggest that each 1%
increase in productivity due to technological change
cumulatively raises the job destruction rate by around 0.5-0.6pp
in the two years following the shock—roughly 50% higher than
our prior displacement estimate—implying that up to 9% of
workers could be displaced over the entire 10-year Al adoption
cycle under our baseline productivity forecast.

Each 1% increase in technology-driven productivity cumulatively

raises the job destruction rate by 0.5-0.6pp over two years
Effect of a 1pp increase in labor productivity due to a positive technology
shock on gross job formation/destruction, pp
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And historical patterns suggest some upside risk to even this
larger estimate. Leveraging industry-level, utilization-adjusted
total factor productivity shocks (TFP) to help disentangle factors
that could amplify job displacement reveals two patterns that
suggest further displacement upside.

First, larger TFP shocks tend to lead to greater displacement.
For TFP shocks above the 75th percentile of their historical
distribution, we find that each 1% boost to productivity raises
the cumulative job loss rate by 0.6-0.7% over a two-year
window. Given that we anticipate the Al boost to productivity
will be larger than most historical episodes, this pattern
suggests more scope for displacement during the Al transition.

Second, the effects of productivity shocks were larger in the
late 1990s and early 2000s, with each 1% technology-driven
boost to productivity cumulatively raising the gross job
destruction rate by 0.6-0.7%. Given that the information and
communication technology (ICT) productivity boom is the
closest historical analogue to the Al productivity boom that we
anticipate, this also suggests more scope for displacement.

In light of this new evidence, it seems reasonable to expect
that the Al transition could lead to the displacement of over 9%
of the labor force—or around 15mn workers. Assuming these

10
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job losses are distributed across a 10-year adoption period and
that most workers find new work within a year, the
unemployment rate would likely still rise by less than 1pp.

We see more scope for displacement given that we expect a large
productivity uplift, especially if job losses follow patterns seen in
the late 1990s or the goods sector

Cumulative effect of a 1% increase in TFP due to a positive technology shock

on gross job destruction, pp
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Baseline Larger TFP shocks

New job creation is a powerful offset to labor disruption

Despite our expectation that Al-related job losses will lead to a
meaningful amount of labor displacement, we continue to
expect that labor market headwinds will be temporary. Key to
this view is our expectation that over the long run Al will create
many new jobs even as it destroys existing ones.

Historical evidence provides support for this view. As we've
noted, technology has been a key driver of long-run job growth.
About 60% of workers today are in occupations that didn't exist
in 1940, which account for 85% of the job growth since then.

The US economy creates 25-35mn gross new jobs in a typical year
Millions
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Most importantly, the US labor market is incredibly dynamic.
Although the US economy adds a few million net jobs per year
at most—well below the annual Al-related job losses that we
anticipate during the transition—this number is the difference
between much larger gross job gains (defined as net job gains
at expanding and opening establishments) and gross job losses
(defined as net job losses at expanding and closing
establishments). These gross measures have historically
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fluctuated between 25 and 35mn per year, implying that the
economy is constantly creating and destroying jobs, even
during normal times.

In a dynamic Al-enabled economy, it is quite plausible that a
moderate step-up in the pace of job creation will boost gross
job gains enough to absorb most Al-related job losses and
mitigate the labor market hit from Al disruption.

Where will these new jobs emerge? It is hard to say exactly,
but history again provides a guide.

First, technology can directly create new occupations, as was
the case for the nearly 15mn jobs in occupations enabled by
the emergence of the digital economy.

Second, it can create new occupations by enabling increased
specialization, a dynamic that has been a key driver of the
increase in healthcare employment from roughly 2mn to over
18mn over the last 60 years.

Third, technology can indirectly boost discretionary demand in
occupations that emerge due to income gains, even if these
roles were already technologically feasible. For example, Tmn
workers today are employed in industries like pet care, nail
salons, educational support/tutoring, and athletic coaching that
have grown rapidly in recent decades.

In our view, the combination of these dynamics should create
enough new jobs to reabsorb Al-displaced workers, thereby
limiting the risks of persistent job loss over the long run.

Risks around displacement

We see two key risks around our relatively benign Al labor
market outlook.

First, even if our updated estimate that the Al transition will
displace over 9% of workers is correct, the job losses could be
concentrated over a shorter period, resulting in a notably larger
rise in the unemployment rate. Indeed, the long-run decline in
the “routine occupation” share of the labor force has
historically mostly occurred in economic recessions, when the
economy is less able to create new positions. The labor market
transition would likely be more painful if this dynamic repeats
itself, but even in this scenario displacement-related job losses
would still likely be temporary.

The second more existential risk is that “this time is different”
and Al is fundamentally a more labor-replacing technology than
those that inform our historical analysis. While tech sector
commentators extrapolating from their own experience tend to
lean into this view, we believe that past technology shocks
provide a useful guide to the likely labor displacement from Al
automation (although effects could be larger if the eventual
emergence of AGI eventually makes human input in
knowledge-based work tasks redundant).

That said, the answer to “is this time different?” will be hard to
prove or disprove until the labor market holds up or doesn’t in
the coming years. So, the debate around this question will
remain lively for the foreseeable future.

Joseph Briggs, Senior Global Economist

Email:  joseph.briggs@gs.com Goldman Sachs & Co. LLC
Tel: 212-902-2163
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Al & labor: substitution vs. augmentation

Elsie Peng investigates Al's impact on the US
labor market through two key channels of
Impact: substitution and augmentation

Al's impact on the US labor market is more nuanced than the
headline debate—namely, that Al will either lead to significant
job losses or usher in a historic era of productivity growth—
suggests. We find that Al is both substituting for labor by
performing tasks humans once did and augmenting labor by
making workers more productive.

This nuance matters because the aggregate labor market
impacts from substitution versus augmentation of labor differ.
When Al substitutes for labor, the employment effect is
straightforwardly negative—firms automate and hire fewer
people. When Al augments labor, the impact is less clear-cut—
a more productive worker means that fewer workers produce
the same output, but lower production costs may also increase
demand sufficiently to create more jobs overall—a dynamic
known as the Jevons paradox. In practice, we find that Al
augmentation has created jobs, but not enough to fully offset
the job losses from Al substitution, resulting in a small net drag
on the labor market.

Complementarity is key

Most Al exposure indices simply measure the overlap between
Al capabilities and job requirements. But two occupations with
similar Al exposure may differ in their degree of Al
“complementarity.” For example, customer service
representatives and interior designers face similar levels of Al
exposure, but Al is far more complementary to interior
designers because their work involves more unstructured tasks
and requires a physical presence at worksites that Al cannot
yet replicate. Combining an exposure score with a
complementarity score! therefore provides a better gauge of
Al’s occupation-level impacts. Occupations with high exposure
but low complementarity—e.g. telephone operators, insurance
claims clerks, and bill collectors—face the highest substitution
risk, while occupations with high exposure and high
complementarity—e.g. education workers, construction

managers, and judges—have the highest augmentation potential.

Whether Al is more likely to augment or substitute for labor
depends on its level of exposure and complementarity profile...
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...with telephone operators, insurance claims clerks, and bill
collectors facing the highest substitution risk and education
workers, judges, and construction managers having the highest

augmentation potential
Occupations most exposed to Al substitution effect, displacement score
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Negative substitution effects, positive augmentation effects

Since ChatGPT's launch in November 2022, this gauge
suggests that industries with high Al substitution risk have
experienced a notable decline in payroll employment while
industries with high augmentation potential have experienced
somewhat larger employment gains than those less exposed to
Al, especially in recent months. Consistent with this pattern,
occupations with high substitution risk have also experienced a
larger rise in unemployment rates than other occupations, while
those with high augmentation potential have experienced a
slightly smaller increase, with much of this divergence
emerging since mid-2025 when enterprise Al adoption started
to rise (we exclude healthcare, education, and government
from this analysis because post-pandemic job growth in these
sectors largely reflected catch-up hiring rather than Al effects).

Occupations more exposed to Al substitution have also
experienced a sharper decline in job openings, with the effect
most visible in computer and information services, sales, and
management occupations. By contrast, occupations more likely
to be augmented by Al, as well as those with limited Al
applicability, have experienced a more gradual normalization
toward pre-pandemic baselines.

" We draw on an occupation-level Al complementarity index developed by IMF economists Pizzinelli et al. (2023). The index is constructed based on six work abilities:

interpersonal interaction, accountability, physical proximity, human judgment, the share of unstructured tasks, and the level of expertise required to perform work tasks
effectively. Jobs that rely less on these attributes receive a lower complementarity score, meaning Al is more likely to replace rather than assist the worker.
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Since ChatGPT’s launch, industries and occupations with high Al
substitution risk have experienced larger declines in employment
and increases in unemployment on average

Payroll employment by industry exposure to Al, index, 4Q22=100

106 -

- |ndustries with high Al augmentation scores
105 - Industries with high Al substitution scores
=== Other
104 -
1
103 - '
1
102 - !
101 |
1
100 EE—
1
99 / \
1
98 1 ! Launch of
97 LChatGPT ; , , : : ,
N N @ [\l < < 'e] ‘el ©
A AN A N a A A a Q@
c Q = Q c (o] = Q c
3 J5 =3 3 [5 =]

3m average unemployment rate relative to 4Q22, pp

16 4 ——QOccupations with high Al substitution scores
1.4 - — Qccupations with high Al augmentation scores
12 == Other
1
1.0 4 !
1
0.8 4 .
06 - |
1
0.4 - :
0.2 - H
0.0 - ;
1
-0.2 4 |Launch'of
-0.4 1ChatGPT , : , : : ,
' N N [5e @ < < 'e) wn ©
o N o N a A a A A
c o c o c o c [ c
=] [ =3 [ > [ =] [ >

Source: Department of Labor, Goldman Sachs GIR.

Occupations with high Al substitution risk have experienced larger

declines in job openings over the past couple of years
Job openings by Al exposure, index, 4Q19=100
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*We define an occupation as having a high Al augmentation score if only some of
its core tasks are automatable by Al, with others still requiring human judgement,
creativity, or interpersonal skills.

**We define an occupation as having a high Al substitution score if most of its
core tasks can be readily automated.

***We define an occupation as having a low Al exposure if only a small share of
its core tasks can be automated by Al.

See this note for more details on the methodology.

Source: LinkUp, Goldman Sachs GIR.

A small labor market drag

This analysis suggests that Al substitution has reduced monthly
payroll growth by roughly 25k and raised the unemployment
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rate by 0.16pp over the past year. Augmentation has partially
offset this shift, adding around 9k to monthly payroll growth
and lowering the unemployment rate by 0.06pp. This implies a
still-small net Al drag of 16k on monthly payroll growth and a
0.1pp increase in the unemployment rate. Younger and less
experienced workers have been hit harder by Al substitution
effects, bearing the brunt of the impact, with the wage and
unemployment rate gaps between entry-level and experienced
workers widening by 1.3% and 0.6pp, respectively, from pre-
pandemic averages.

The unemployment rate and wage gaps between entry-level and
experienced workers have widened more sharply in occupations
more exposed to Al substitution
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Note: We use age to approximate for work experience. Entry-level workers are
defined as workers under the age of 30, and experienced workers are defined as
workers aged 31-50. The top chart plots the unemployment rate gap as of January
2026 using the monthly CPS sample, and the bottom chart plots the wage gap as
of 2025 using the annual ASEC sample.

Source: Department of Labor, Goldman Sachs GIR.

That said, augmentation measures alone don’t fully capture the
boost to construction hiring from the Al infrastructure
investment boom or the additional labor demand that Al-driven
productivity and income gains have generated. So, the true Al
drag on the labor market is likely smaller than our estimates
imply.

Elsie Peng, US Economist
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mailto:elsie.peng@gs.com

Top of Mind

Issue 149

Is Al hurting new graduates?

Jessica Rindels and Pierfrancesco Mei
explore how Al is and will likely impact
college graduates’ employment prospects

The unemployment rate for US college graduates stood at
2.7% last month, well above the 2019 average of 2.1% and
much higher than the unemployment rates for other education
levels on a standardized basis (relative to its normal level and
volatility over the business cycle). Amid accelerating Al
adoption and reports of Al automating routine tasks traditionally
done by entry-level white-collar employees, this has raised the
question of whether Al adoption is especially tough on new
graduates. While some studies have found that Al has had a
significant negative impact on early-career workers—including
new college graduates—we find little impact on graduates’
employment prospects so far. We think this dynamic could
change over the near term but are more optimistic about
college graduates’ prospects over the longer term.

College graduates are currently unemployed at a higher rate than
other education levels
Unemployment rates by education level, normalized score
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Source: Department of Labor, Goldman Sachs GIR.
Little impact so far...

We are less convinced than some others that Al adoption has
significantly impacted college graduates’ job prospects so far.
Al-related employment headwinds have so far been modest
and limited to a few specific Al-exposed subindustries, such as
software publishing, data processing, and call centers. Notably,
the unemployment rate for young tech workers—which rose
markedly in 2024—has normalized and is now in line with the
unemployment rate for all tech workers. We also find only a
slight positive correlation between industry-level Al adoption
and unemployment for workers aged 20-30 and college grads.

...but some disruption ahead...

That said, we believe Al could impact college graduates more
meaningfully ahead, for two reasons.

First, we find a strong positive correlation between the share of
workers with a college degree and Al adoption at the industry
level, with adoption highest in the management, information
services, professional and business services, and finance
sectors—where college graduates account for over 60% of the
workforce—and lowest in the food services, construction, and
transportation sectors—where they account for less than 25%.

Second, we find that college graduates are disproportionately
employed in occupations with greater shares of work tasks that
could be automated following the full adoption of generative Al.
Roughly 40% of employment in legal, architecture and
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engineering, and physical, life, and social science occupations—
all areas where college graduates account for over 75% of the
workforce—is exposed to Al automation, while the comparable
figure for construction, repair and maintenance, and grounds
cleaning occupations—where college graduates account for
only around 10% of the workforce—is less than 10%.

College graduates are disproportionately employed in
occupations with greater exposure to Al automation
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...that should be offset in the longer run

While these facts suggest that Al could eventually impact
college graduates more meaningfully, several factors should
help offset the potential burden over the longer term.

First, higher Al adoption does not necessarily imply greater risk
of job displacement because Al can also augment labor and
boost employment growth in many occupations, not just
substitute for it. Second, we expect Al-related job gains in other
areas to partly offset Al-related job displacement, as
technological change has historically been a main driver of
employment growth via the creation of new occupations.

Third, we find that college graduates and young workers in
particular tend to fare better than other education and age
cohorts when displaced by new technologies. Relative to these
other cohorts, college graduates have historically experienced
smaller earnings declines after being displaced from jobs that
technology disrupted, and displaced workers under the age of
30 were around 10pp more likely to find a new job in a different
occupational category and move up the occupational ladder into
positions requiring more advanced skills.

Lastly, we have found that college students are beginning to
respond to Al-driven labor market shifts. Over the past year,
enrollment in majors such as computer and information
sciences—which feed into occupations with high displacement
risk and weak recent job growth—has declined while majors
such as healthcare and engineering—whose related
occupations are less exposed to Al and have experienced
stronger job growth—have seen enrollment rise.

Taken together, these patterns suggest that while early-career
college graduates may be disproportionately exposed to Al-
related employment headwinds in the near term, they will likely
adjust more flexibly to potential disruptions through
occupational mobility and skill upgrading over the long term.

Jessica Rindels, US Economist

Email:  jessica.rindels@gs.com Goldman Sachs & Co. LLC

Tel: 972-368-1516
Pierfrancesco Mei, US Economist

Email:  pierfrancesco.mei@gs.com Goldman Sachs & Co. LLC

Tel: 212-902-8809
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Al’s uneven toll on workers

technology-impacted occupations. The likelihood of

Pierfrancesco Mei argues that Al will likely subsequent unemployment also remains higher for

have |arge but uneven impacts on workers technology-displaced workers, particularly in the first five
years. And those displaced early in their careers tend to

Al is set to significantly reshape the labor market, bringing large accumulate wealth more slowly—largely due to delayed

productivity gains but uneven consequences for workers, much homeownership—and are slightly less likely to form a

like past technological shifts. Using history as a guide', we find household relative to their never-displaced peers.

that while most workers will benefit from Al-driven gains in 3. The impact of technological displacement varies widely

productivity and real income, the transition could impose real across workers. Among technology-displaced workers,

costs on displaced workers, who face earnings losses, slower younger, college-educated, and urban workers tend to

career progression, and higher unemployment risk. However, experience roughly half the cumulative earnings losses of

younger, more mobile workers tend to adjust more easily, and other technology-displaced workers as greater occupational

retraining can help improve outcomes over time. mobility allows them to move to less routine roles that are

less exposed to further displacement risk. Workers with
shorter job tenure also tend to fare better, likely because
their skills are more readily transferable.

Technological displacement shapes workers' trajectories

History offers four main insights into the impact of

technological displacement on workers:

1. Workers displaced from technology-disrupted jobs tend
to face a somewhat more challenging return to
employment than those leaving more stable roles. On
average, they take about one month longer to find a new job
and incur real earnings losses of over 3% upon
reemployment, compared with negligible losses for workers
displaced from more stable occupations. This largely owes to
occupational downgrading: technology-displaced workers are
more likely to move into roles with higher routine content
and lower analytical and interpersonal demands, likely
reflecting a decline in the market value of their existing skills.

Technology-displaced workers face persistently lower earnings...
Real hourly wage around displacement, index, 100=year before displacement

Retraining can also help cushion these impacts. Workers
who participate in retraining programs within three years of a
job loss achieve ~2pp stronger cumulative real wage growth
over the next decade, and their probability of future
unemployment declines by ~10pp. This likely reflects skill
upgrading as retrained workers tend to move into roles with
higher abstract content and greater complementarity with
technology, reducing their exposure to further automation.

4. Recessions amplify the costs of technological
displacement. Firms tend to shed routine jobs during
downturns, and workers displaced by technology in these
periods face even wider gaps in outcomes relative to other
displaced workers. On average, they spend about three more
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technology-displaced workers see real earnings grow nearly Pierfrancesco Mei. US Economist
. r
10pp less than workers who were never dlsplaced, and Email:  pierfrancesco.mei@gs.com Goldman Sachs & Co. LLC

roughly 5pp less than workers displaced from non- Tel: 212-902-8809

" We analyze employment trends across over 300 occupations since the 1980s in the US, identifying in each decade those most exposed to technological change and
tracking the individuals who worked in them through the National Longitudinal Surveys—a dataset following over 20k workers across their careers.

Goldman Sachs Global Investment Research 15


mailto:pierfrancesco.mei@gs.com

Top of Mind

Corporate take on Al’s labor impact

Issue 149

Company Key message

Alphabet Nearly half of all code is generated by Al;
(Google) agents used in finance teams.
Scaling robotics and automation is a many-
Amazon year effort to improve productivity. Al will
reinvent every customer experience.
Strategic shift to an "automated"
Block company; production code changes per
(Square) engineer increased 2.5x; 60% of code
changes now made by non-engineers.

C.H. Initiated a 2025 Restructuring Program
Robinson leveraging Al to streamline operations.

"AgenticOps" is the new operating model
Cisco for Al-driven IT; 90% of support cases use

Al.

Al deployment is transforming operational
Citigroup capabilities and freeing up ~100k hours of

developer capacity every week.

Adopting an agentic Al-first operating
Cloudflare model, Cloudflare OS, where Al is a core

part of the workforce.

Restructuring to manage operating
Coinbase expenses and "optimize the company for

the Al era."

Using Al to simplify end-to-end work
Dow processes and automate manual hand-

offs.

$4.5bn productivity gains achieved; uses
IBM "IBM Bob", Al coding agent, to boost

software development productivity.

“System of intelligence” strategy leverages
Intuit Al + HI (Human Intelligence) to complete

complex jobs on behalf of customers.

Al is enabling single individuals to do
Meta projects that used to require big teams.
Platforms Agentic coding is driving a 30-80% increase

in output per engineer.

Focusing on building high-performing
Microsoft teams and evolving operations to increase
pace and agility.

Established a dedicated Al Integration
Nasdaq Team to streamline implementation and
accelerate adoption across functions.

Oracle Al "fusion ag?ntic apps" autonomously
execute routine work.
50% of code is Al-generated; reallocating
resources to Al roles.
Shift toward an "Agentic Enterprise" with
Salesforce Al agents driving greater productivity and
operational efficiency.
Introduction of "autonomous workforce"
ServiceNow  with Al specialists designed to execute
jobs end-to-end.
40% of new code is Al-generated; Al
enables "small squads" to do more.

Pinterest

Snap

Transformation into an "Al-first" company.
Verizon Beginning to embed Al and automation
into operations and customer interactions.

Al and automation will drive labor

Walmart L .
productivity and lower marginal costs.

Strategic pivot to agentic Al that
Workday automates workflows while maintaining
human-in-the-loop guardrails.

Implied workforce impact

Leveraging Al to "moderate the pace of
headcount growth."

Decelerating headcount growth (1% yoy in Q1
2026) as automation replaces manual roles.

Workforce reduction plan involves an
"increased reliance on automation and Al
tools."

Automating manual tasks to drive operating
leverage; focus on decoupling headcount
growth from volume growth.

Shifting resources from legacy infrastructure
and processes toward investments into
silicon, security, and internal Al adoption.

Shifting focus to "next-gen execution" with a
leaner, higher-performing team.

Internal Al usage has risen; 97% of R&D
workers use Al coding tools; Al agents review
all production code before deployment.

65% of customer support is automated; using
LLM agents for compliance investigations.

Reduce workforce as part of cost-saving
efforts that will use Al to boost productivity.

Transforming into a "hybrid model of people
plus software."

Shifting from manual reporting to Al agents;
coders delivering 39% more code while
achieving 40% faster coding speeds.

Organization is "flattening"; saving resources
to invest in "superintelligence."

Continued investment toward Al, R&D
compute capacity, and talent while overall
headcount contracts.

Shift human roles from resource-intensive
manual workflows to high-value investigation.

Optimizing labor costs and reducing time
spent on manual coordination.

Strategic shift to "Al-powered" destination.

Ongoing workforce and office space reduction
to drive greater operational efficiencies;
redeployment of roles to high growth areas.
Al agents handle ~90% of internal support
and customer service requests; automating
tasks in finance, marketing, legal, and HR.
Reduction of repetitive work; shift from Al
R&D to deployment phase.

Shift toward hiring "Al-savvy" individuals to
complement the workforce; focus on using Al
to replace a large share of customer service
jobs.

Growth at a lower marginal cost; focus on
upskilling roles for "retail's next era."

>50% of committed code is Al generated; 22%
growth in engineering output over last 6m;
dev. timelines reduced to 3m driven by Al.

Note: Table does not constitute an exhaustive list of company commentary on Al and recent corporate layoffs.
Source: Company data, AlphaSense, WSJ, various news sources, compiled by Goldman Sachs GIR.
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Recent layoff/workforce announcements

Cut an est. 1.5-3k jobs this year, largely in its
cloud business, as part of its Al restructuring.
In January 2026, Amazon said it would cut 16k
additional corporate employees, on top of 14k
white-collar layoffs in October 2025.

In February 2026, Block announced a workforce
reduction of over 40%, or about 4k employees.

Average headcount was down about 12% year-
over-year in Q1 2026 and was down about 3%
sequentially.

In May 2026, Cisco laid off ~4k employees as
part of its push toward Al adoption. It expects to
pay $1bn in termination costs.

In 2024, Citi announced plans to reduce its
workforce by 20k roles over the medium term as
part of efforts to streamline operations.

In May 2026, Cloudflare announced it was
reducing its current workforce by approximately
20% (1.1k).

In May 2026, Coinbase said it was reducing its
workforce by 14%, citing the use of Al to
improve operations.

Announced a workforce reduction of 4.5k roles
in January 2026 amid increasing use of Al.

Reported a $0.3bn "workforce rebalancing"
charge in its Q1 2026 earnings results.

Announced 17% reduction in full-time workforce
in May 2026 to simplify structure and accelerate
Al.

In April 2026, Meta announced it will lay off
about 10% of its workforce to streamline
operations and help fund more investment in Al.

FY2026 guidance expects decline in yoy head-
count; voluntary retirement buyouts impacting
up to 7% of its US workforce; Xbox division plans
to announce significant layoffs in July 2026.
Established a $100mn Al expense efficiency
target; said areas in finance, marketing, legal
and HR could see headcount reductions.

Some estimates suggest Oracle could cut up to
30k jobs this year as part of targeted moves
toward operational efficiencies to offset the
significant capacity buildout.

Recorded a roughly $47mn restructuring charge
in its Q1 2026 results.

In February 2026, Salesforce cut 1k roles with
another round of layoffs in June 2026 across
sales, admin, tech, and product roles.

In June 2026, ServiceNow announced layoffs to
hundreds of staff, saying that “real Al
efficiencies” are being generated.

In April 2026, Snap said it would cut 1k jobs as it
gains efficiency through deploying Al.

Cut 13k jobs in Q4 2025, though Verizon framed
the move as a response to customer
churn/earnings pressures. Set up a $20mn fund
to re-skill laid off workers with Al skills.

In May 2026, Walmart said it could cut or
relocate about 1k workers as it combines more
of its technology and product teams.

Eliminated about 400 jobs in February 2026
within Global Customer Operations which also
includes customer support roles.
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Al: limited labor productivity uplift so far

Ryan Hammond argues that Al's impact on
labor and profits remains uncertain, keeping
focus on infrastructure beneficiaries for now

While recent corporate layoff announcements (see pg. 16) have
intensified concerns about Al-driven job losses, uncertainty
remains high about how Al will ultimately impact companies’
labor force needs and, in turn, corporate profits. The key
question is whether Al will be revenue-enhancing (i.e., generate
more revenues with the same labor force), margin-enhancing
(i.e., generate similar revenues with a smaller labor force), or
both. The earnings impact will also depend on the timeline of
corporate Al adoption and how much of the labor productivity
gains accrue to capital. Given this uncertainty, investors have
continued to favor companies with tangible near-term earnings
benefits, which are largely concentrated in the Al infrastructure
complex. We expect this to eventually broaden to include labor
productivity beneficiaries, but only as more definitive evidence
of an earnings uplift emerges.

Al workforce impact remains uncertain

Corporate commentary during 1Q26 earnings season indicated
that uncertainty around Al's impact is unlikely to be resolved in
the near term. Enterprise Al adoption remains nascent,
consistent with broader economy-wide adoption surveys. While
54% of S&P 500 companies discussed Al in the context of
labor productivity in Q1 earnings calls, only 11% quantified Al
labor productivity gains in specific use cases (vs. 10% in the
prior quarter)—largely in coding, engineering, call centers,
customer support, and marketing. And just 2% of firms tied
such gains to earnings, with the majority of those firms focused
on quantifying the cost savings related to Al labor productivity.

At the same time, rising concerns around token economics—
which have improved (see pg. 18) but remain challenging, with
several companies flagging the high costs associated with
token usage in recent commentary and capping employee
token budgets—suggest that the upfront costs associated with
Al consumption could offset some of the potential earnings
uplift from increased labor productivity.

Only 2% of companies tied Al productivity gains to earnings in Q1
Share of S&P 500 firms discussing Al productivity on earnings calls, %
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" Basket was developed by the GS Global Banking & Markets division.

Markets aren’t buying it (yet)

Intra-market performance suggests investors share this
uncertainty about the long-term impact of Al on companies’
labor forces and earnings. Share price performance following
Q1 earnings results did not meaningfully differ between
companies that discussed Al productivity benefits and those
that did not. And a basket of stocks that have mentioned
specific plans to implement Al into their internal workflows
(GSXUPROD") has traded sideways relative to the equal-weight
S&P 500 during the past few years (+33% vs. +27%).

Our basket of stocks with the largest potential earnings upside
from Al productivity gains (GSTHLTAI) sends a similar signal2.
The sector-neutral basket has lagged the equal-weight S&P 500
since the end of 2023 and has traded sideways on a relative
basis in the past two months (+1% vs. +3%). This suggests
investors are not yet confident that Al-driven productivity gains
will translate into a meaningful earnings boost.

Infrastructure still leads the Al trade... but likely not forever

Investors have instead continued to reward companies seeing
more meaningful near-term earnings benefits from Al, which
are mostly concentrated in the infrastructure complex. A basket
of Al infrastructure stocks (GSCBAIP23) has risen by 74% YTD,
outperforming the equal-weight S&P 500 by 65pp, with gains
largely driven by positive earnings revisions. We expect this
dynamic to persist in the near term. While consensus
estimates imply hyperscaler capex of $920bn in 2027—
implying a sharp deceleration in growth from 84% in 2026 to
22% in 2027—we believe these estimates are too
conservative. Continued robust capex growth should support
further earnings and share price upside for Al infrastructure
beneficiaries in the near term, albeit with more volatility.

Eventually, we expect investors to broaden their exposure
beyond the Al infrastructure complex to subsequent phases of
the Al trade, including labor productivity beneficiaries.
However, this shift will likely require clear evidence of a
meaningful and tangible earnings impact, which may take time
to emerge.

The Al infrastructure complex has outperformed the equal-weight

S&P 500 since the end of 2023

Indexed return of Al-related portfolios vs. equal-weight S&P 500
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Ryan Hammond, Senior US Equity Strategist
Email:  ryan.hammond@gs.com Goldman Sachs & Co. LLC

Tel: 212-902-5625

2 Our basket is based on two factors: (1) Our economists’ estimate of the share of each firm’s wage bill that is exposed to Al automation and (2) Our estimate of each
firm’s labor costs as a share of revenue. Combining these, we calculate the potential earnings boost from Al adoption assuming stable margins or stable revenues.

% Basket was developed by the GS Global Banking & Markets division.
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Al agents

As token unit costs fall, Al agents are becoming increasingly competitive with human labor across a wider range of
enterprise workflows. Simulating agent workloads across coding, call center, and data-entry tasks, we find that even
million-token daily workflows can compare favorably with human labor costs —especially as token unit costs continue to
fall—with meaningful implications for margins and returns for both Al model makers and enterprise end-users.

What Al agents and tokens actually are

Al agents can do much more than traditional chatbots; they can plan, use tools, validate work, and take actions with limited human
input. Tokens are the unit that powers this activity, and as agents become more capable, they consume vastly more tokens.

Token economics are turning more favorable

Agentic Al will likely continue driving token consumption, just as token unit economics are improving. We estimate that global token
demand could rise by roughly 24x by 2030 versus 2026 levels, reflecting growing consumer and enterprise Al agent adoption. More
importantly, all-in token production costs appear to be falling faster and more consistently than expected, even as leading token

prices have begun to stabilize in some areas. This suggests that the industry may be entering a new phase where increased token
usage can support not only revenue growth, but also incremental margin expansion for hyperscalers and model makers.

Token economics are beginning to inflect, as compute unit cost declines continue and token prices stabilize
Cost/price per one million tokens, $
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Source: Data compiled by Goldman Sachs GIR.

.

Falling token costs can expand the Al frontier

As token unit costs continue to decline, Al agents may become increasingly economical relative to human labor, expanding the
range of enterprise workflows that firms can automate at an attractive return on investment (ROI). Coding is a compelling example:
It is high value, largely text-based, and supported by a mature tooling stack, which allows even token-heavy agentic workflows to
remain less expensive than equivalent human labor. Other categories that are operationally harder and more expensive to execute
like real-time voice and call center automation are more constrained for now. However, the broader trend is clear: ongoing declines
in token costs and, in turn, prices may lower the breakeven point for automation and render more Al use cases economically viable.

Coding agents are currently cost effective against human labor, while other categories remain more constrained for now
Human vs. Al cost per day (lhs, $) and tokens consumed per day (rhs, count)
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Source: Data compiled by Goldman Sachs GIR.
James Schneider, Senior US Semiconductor, IT Luya You, US Semiconductor, IT Services, Telecom Equity
Services, Telecom Equity Research Analyst Research Analyst
Email:  jim.schneider@gs.com Goldman Sachs & Co. LLC Email:  luya.you@gs.com Goldman Sachs & Co. LLC
Tel: 212-357-2929 Tel: 212-902-5297
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Prior tech transitions & the labor market

Growing concerns about an Al job apocalypse have sparked ...but technological replacement potential does not always lead
fears that humans could “go the way of horses” as production to job losses, as evidenced by continued employment growth in
inputs... roles such as fitness trainers and real estate agents
US equine population for production purposes, mn Employment in technology-disrupted discretionary services,
28 1 index, 2015=100
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Source: US Bureau of Labor Statistics, Haver Analytics, Goldman Sachs GIR.

Source: Goldman Sachs GIR.

In fact, technological change has been a key driver of ...and, historically, the creation of new roles has roughly offset
employment growth via the creation of new occupations... worker displacement from automation
Employment by new and pre-existing occupations, mn Contributions to total wage bill growth, pp
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Technology can also create new and more specialized roles But even as technology creates new jobs, it also leads to a rise
within an occupation, as has been the case for healthcare in frictional unemployment as workers transition to these
Distinct healthcare occupations according to the Census jobs—a pattern we expect to persist under greater Al adoption
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Special thanks to GS global economists Joseph Briggs and Sarah Dong for charts.
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Glossary of GS proprietary indices

Current Activity Indicator (CAl)

GS CAls measure the growth signal in a broad range of weekly and monthly indicators, offering an alternative to Gross
Domestic Product (GDP). GDP is an imperfect guide to current activity: In most countries, it is only available quarterly and is
released with a substantial delay, and its initial estimates are often heavily revised. GDP also ignores important measures of real
activity, such as employment and the purchasing managers’ indexes (PMls). All of these problems reduce the effectiveness of
GDP for investment and policy decisions. Our CAls aim to address GDP's shortcomings and provide a timelier read on the pace
of growth.

For more, see our CAl page and Global Economics Comment: Technical Updates to Our Global CAls.

Dynamic Equilibrium Exchange Rates (DEER)

The GSDEER framework establishes an equilibrium (or “fair”) value of the real exchange rate based on relative productivity and
terms-of-trade differentials.

For more, see our GSDEER page, Global Economics Paper No. 227: Finding Fair Value in EM FX, 26 January 2016, and Global
Markets Analyst: A Look at Valuation Across G10 FX, 29 June 2017.

Financial Conditions Index (FCI)

GS FCls gauge the “looseness” or “tightness” of financial conditions across the world’s major economies, incorporating
variables that directly affect spending on domestically produced goods and services. FCls can provide valuable information
about the economic growth outlook and the direct and indirect effects of monetary policy on real economic activity.

FCls for the G10 economies are calculated as a weighted average of a policy rate, a long-term risk-free bond yield, a corporate
credit spread, an equity price variable, and a trade-weighted exchange rate; the Euro area FCl also includes a sovereign credit
spread. The weights mirror the effects of the financial variables on real GDP growth in our models over a one-year horizon. FCls
for emerging markets are calculated as a weighted average of a short-term interest rate, a long-term swap rate, a CDS spread,
an equity price variable, a trade-weighted exchange rate, and—in economies with large foreign-currency-denominated debt
stocks—a debt-weighted exchange rate index.

For more, see our FCl page, Global Economics Analyst: Our New G10 Financial Conditions Indices, 20 April 2017, and Global
Economics Analyst: Tracking EM Financial Conditions — Our New FCls, 6 October 2017.

Goldman Sachs Analyst Index (GSAI)

The US GSAl is based on a monthly survey of GS equity analysts to obtain their assessments of business conditions in the
industries they follow. The results provide timely “bottom-up” information about US economic activity to supplement and cross-
check our analysis of “top-down" data. Based on analysts’ responses, we create a diffusion index for economic activity
comparable to the ISM's indexes for activity in the manufacturing and nonmanufacturing sectors.

Macro-Data Assessment Platform (MAP)

GS MAP scores facilitate rapid interpretation of new data releases for economic indicators worldwide. MAP summarizes the
importance of a specific data release (i.e., its historical correlation with GDP) and the degree of surprise relative to the
consensus forecast. The sign on the degree of surprise characterizes underperformance with a negative number and
outperformance with a positive number. Each of these two components is ranked on a scale from 0 to 5, with the MAP score
being the product of the two, i.e., from -25 to +25. For example, a MAP score of +20 (5;+4) would indicate that the data has a
very high correlation to GDP (5) and that it came out well above consensus expectations (+4), for a total MAP value of +20.
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