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As workers have started to return to the office, the extent to which pandemic-related 
shifts in work will persist—and the implications for workers, companies, cities and 
beyond—is Top of Mind. We speak with Stanford’s Erik Brynjolfsson and Nicholas 
Bloom, McKinsey’s Sven Smit, and UC Berkeley’s Enrico Moretti. They generally 
agree that a “hybrid” in-person/remote work model will become the new normal 
for about half of the US workforce—with important implications for companies—
but differ on what this and other pandemic-related shifts in work will mean for 
productivity: Bloom expects hybrid to be a large productivity driver, Smit argues this 
is only likely if tech hurdles are overcome, and Brynjolfsson believes that we’re just 

at the start of a productivity boom as the pandemic only hastened the organizational transformation required for 
existing technologies to reach their full potential. GS economists also see lasting productivity gains. And, as for cities, 
most think these shifts won’t spell the end of them, and may result in modestly less expensive and congested ones. 

Over the long run, productivity could actually slow if we 
continued to work fully remote forever. In contrast, I see 
hybrid work... as a big driver of productivity, because it 
combines the best of both models. Workers spend part 
of the week at home being more productive at individual 
tasks, and part of it in the office, collaborating and 
innovating. 

- Nicholas Bloom

“Unleashing the full power of new technologies like 
artificial intelligence... requires that companies reinvent 
their businesses, co-invent new goods and services, and 
invest in human capital. That process can take over a 
decade... the pandemic compressed that time frame.” 

- Erik Brynjolfsson
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Hybrid work isn't really working at this point… And what 
might really break the back of the hybrid model are tech 
hurdles. 

- Sven Smit
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Macro news and views 
 

 

 

 

 

US Japan 
Latest GS proprietary datapoints/major changes in views 

• We lowered our 3Q/4Q21 growth forecasts by 1pp based on 
our expectation for a less seamless goods-to-services 
consumption rotation amid the Delta driven virus resurgence.  

• We now expect core PCE inflation to end the year at 3.3%, 
but continue to view overheating risks as limited. 

Datapoints/trends we’re focused on 
• Growth deceleration; we expect trend-like growth of 1.5-2% by 

2H22, implying a sharper slowdown than consensus. 
• Labor mkt; we see av. payrolls ~1mn over next 3-4 months.  
• A gradual return to office, which will delay the recovery in 

services spending.  

          
         
      

  

Latest GS proprietary datapoints/major changes in views 
• We lowered our 3Q21 growth forecast after the declaration 

of the fourth state of emergency, but expect a strong 4Q21 
rebound and above-consensus growth of 2.6% in CY21.  

Datapoints/trends we’re focused on 
• Vaccination progress, which PM Suga hopes will provide a 

political boost ahead of elections later this year.  
• Inflation isolation; Japan's inflation has become increasingly 

desynchronized with the global cycle, suggesting continued 
sluggishness in the years ahead. 

• BoJ Green Financing program, which will provide funds to 
financial institutions for climate-related investments and loans.      

 A slower rebound in services  
GS real PCE forecast, % change vs. 4Q19 

Inflation isolation   
CPI inflation (all items) in Japan and other major DMs, % yoy   

  

         Source:  Department of Commerce, Goldman Sachs GIR. 

 

Source: Ministry of Internal Affairs and Communications, Goldman Sachs GIR. 

Europe  Emerging Markets (EM) 
Latest GS proprietary datapoints/major changes in views 

• We now expect Euro area core inflation to rise to 2% yoy in 
November before falling to 0.9% yoy in January 2022.  

Datapoints/trends we’re focused on 
• Delta variant, which could lead to more persistent travel 

restrictions and cautious consumer behavior, though we see 
the economic and medical risks as mostly manageable. 

• Sizable pent-up savings, which should support strong 
consumer spending and growth momentum in 2H21.    

• ECB QE; we expect the Governing Council to agree to a small 
reduction in the Q4 PEPP purchase pace in September. 

 

Latest GS proprietary datapoints/major changes in views 

• We expect 8.6% real GDP growth in China for 2021, but 
with a slower pace of 5-6% and a modestly more favorable 
macro policy backdrop in 2H.   

• We've lowered our 2H21 growth forecasts by 180bp on 
average across ASEAN in light of a renewed virus wave.  

Datapoints/trends we’re focused on 
• Delta risks, which will delay but not derail the EM recovery, 

especially given faster vaccine rollouts in many large EMs.  
• EM-DM growth gap; while we see a smaller gap ahead, we 

expect productivity will sustain EM growth outperformance.  
  
 

The savings unwind  
Household saving rate, % of gross disposable income   

An eventual return to EM outperformance    
GDP growth, % yoy  

  
Source: Haver Analytics, Goldman Sachs GIR. Source: Goldman Sachs GIR. 
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We provide a brief snapshot on the most important economies for the global markets 
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As workers across the US and other economies have started to 
return to the office—albeit in fits and starts as the Delta and 
other COVID-19 variants loom large—to what extent pandemic-
related shifts in work will prove lasting—and the implications for 
workers, companies, cities and beyond—is Top of Mind.  

We first get perspectives from four people who have studied 
trends in work and their broader implications long before the 
pandemic hit: Erik Brynjolfsson, Professor at the Stanford 
Institute for Human-Centered AI, Nicholas Bloom, Professor at 
the Stanford Graduate School of Business, Enrico Moretti, 
Professor at UC Berkeley and Sven Smit, Co-chairman of the 
McKinsey Global Institute. They zero in on two major aspects of 
work that the pandemic has shifted: how much work is done 
remotely, and the prevalence of automation, artificial intelligence 
(AI), and other technologies in the workplace.    

In terms of the former, Bloom and Smit first clarify that remote 
work in the major economies is only possible for roughly 50% of 
workers—primarily office workers. So, at the height of 
lockdowns, about half of the workforce was still heading into 
work—and bearing more pandemic-related risk (thank you 
essential workers!). But for the other half of the working 
population—most of whom are still working remotely at least 
some of the time—the key question is whether a “hybrid” work 
model that entails both in-person and remote work becomes the 
new normal.  

Our interviewees generally find that survey-based and other data 
suggests this is likely to be the case, certainly in the near term 
and most likely over the longer term, with companies on average 
allowing workers to work from home roughly two days per week. 
According to Smit, this owes in part to worker preferences—in a 
recent McKinsey survey of US employees that worked in the 
office full time pre-pandemic, roughly 50% indicated that they are 
likely to switch jobs if required to return to in-person work full 
time. Surveys conducted by Bloom showed similar findings, with 
the number of days that workers desire to work from home 
currently averaging about 2.6, having risen moderately over the 
course of the pandemic. But other factors have also played a 
role, says Bloom, such as substantial sunk costs in work from 
home technologies and infrastructure by both individuals and 
firms, as well as productivity gains in some areas. In short, 
Brynjolfsson concludes: after some investment, both workers 
and companies discovered better ways of doing some things at 
home, and those things are likely to stick. 

But our interviewees are also quick to point out that the averages 
mask important underlying differences between workers and 
industries, with significant implications for companies. For 
example, Bloom’s surveys find that the largest shares of workers 
actually either want to return to working in the office full time, or 
not at all. So pleasing everyone could prove challenging, 
potentially generating employee churn. He also highlights the 
inequality inherent in hybrid models, in which executives get to 
work from home some of the time while manufacturing and 
service workers—that are disproportionately represented by 
women and minorities—don’t. Companies will eventually have to 
address this, he says, potentially by paying full-time in-person 
workers more (or, as Moretti suggests, paying full-time remote 
workers less, depending on their location.)  

A central question underlying this discussion is whether those 
who can work from home are more productive when doing so. 
At first glance, the surge in reported US productivity during the 
pandemic would suggest the answer is yes. Indeed, Spencer Hill, 
GS US Senior Economist, argues that most of this surge owes to 
a pickup in underlying trends tied to pandemic-related shifts in 
work patterns. And he sees many of them as sustainable, 
boosting the level of productivity in the US nonfarm business 
sector by around 4% by 2022 relative to the baseline.  

But Bloom contends that the rise in productivity has owed to 
some degree to the sharp loss in low-productivity jobs at the 
same time that GDP has rebounded back to pre-pandemic 
levels—with the more puzzling part of that the above-trend GDP 
levels, which he doesn’t expect to last. And while his surveys 
and other analysis suggest that workers are able to work longer 
and more efficiently from home, he believes that fully remote 
work would probably be negative for productivity in the long run, 
because it impedes creativity and innovation.  

Moretti agrees that full-time remote work will eventually be bad 
for productivity, explaining that “agglomeration economies”—the 
tendency of companies and workers to cluster geographically in a 
handful of locations—have measureable, economically sizable 
productivity advantages for the same reason. This seems to 
suggest, as Bloom argues, that hybrid work would capture the 
best of both worlds in terms of productivity—enabling people to 
efficiently work on individual projects at home and then 
collaborate creatively with others at the office. But Smit sees a 
potential fly in the ointment, namely, that hybrid models so far 
aren’t working well, primarily due to technological gaps; for 
example, even though individuals and firms have upgraded their 
Wi-Fi, many hotels haven’t, which makes joining Zooms from the 
road on business travel problematic. So technologies need to 
catch up, or firms will give up on the hybrid model, in his view.    

All that said, Brynjolfsson argues that what the pandemic really 
did was bring forward productivity gains by forcing companies to 
reorganize and rethink how to leverage existing technologies to 
make remote work possible, accelerating the trends towards 
increased adoption of automation, AI, and machine learning that 
were already well underway. This, he says, “compressed about 
20 years of change into 20 weeks.” And he thinks that we’re just 
at the start of a productivity boom that will see organizational 
transformation realize the full potential of these technologies.  

We then discuss the broader implications of potentially lasting 
shifts in work for cities and related markets. Marty Young, GS 
Senior Housing and Mortgage Analyst, details the pandemic hit 
to office real estate versus the boom to single-family homes in 
the US and beyond—trends he expects to continue. And our 
interviewees generally agree that these shifts won’t spell the 
end of cities, and could even result in modestly less expensive 
and congested ones. Finally, our equity analysts provide a 
snapshot of what all of this means for their sectors, and which 
companies are best-positioned for the post-pandemic nature of 
work.  

Allison Nathan, Editor  
Email: allison.nathan@gs.com     
Tel:  212-357-7504   
Goldman Sachs and Co. LLC    

 

The post-pandemic future of work 
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Erik Brynjolfsson is Jerry Yang and Akiko Yamazaki Professor and Senior Fellow at the 
Stanford Institute for Human-Centered AI and Director of the Stanford Digital Economy Lab. 
He has co-authored several books, including The Second Machine Age and Machine, Platform, 
Crowd. Below, he discusses how current trends in digitization and automation will likely affect 
the way we work in the future, and the potential economic implications of these shifts.   
The views stated herein are those of the interviewee and do not necessarily reflect those of Goldman Sachs.

Allison Nathan: At the early stages 
of the COVID-19 pandemic, you 
argued that the crisis would have a 
lasting impact on the way we work. 
As people have started to return to 
the office, do you still believe that 
will be the case? 

Erik Brynjolfsson: Definitely. Let me 
first dispense with two strawmen: 

clearly, everyone won’t continue working from home forever, 
and everything also won’t go back to exactly the way it was pre-
pandemic. But the pandemic has led to investments and 
changed behavior in important ways that will likely prove 
permanent. Take my own personal experience. I bought a special 
microphone and a new camera that allow me to effectively teach 
classes from home. All of Stanford’s seminars in the fall will be 
hybrid; some students will attend in person, but others will be 
able to attend remotely from around the world. And many 
schools and businesses are doing similar things, because they’ve 
discovered capabilities that make it possible to work from home 
efficiently and to reach a broader audience.  

It reminds me a bit of what happened during the London 
Underground strike in 2014. The strike prevented commuters 
from using certain routes to work, forcing them to take new 
ones. But when the strike ended just a few days later, a 
significant number of commuters continued to use those new 
routes because they discovered that they were faster than their 
old ones. The pandemic was similar in that it was a giant jolt to 
the system that forced us to think outside the box, and we 
discovered that some of the new ways of working were actually 
better than the old ways. Those new, better ways will likely stick. 

Allison Nathan: How should we think about the difference 
between digitization and automation, and to what extent 
was each accelerated by the pandemic? 

Erik Brynjolfsson: Many areas of our lives are becoming digital, 
which means that goods and services are moving from being 
atoms to being bits. Anything digital has three properties: it’s 
free, instant, and perfect, which are adjectives that don’t apply to 
physical goods and services like apples and oranges, cars or 
haircuts. It's free because it has almost zero marginal cost. It's 
instant because it can be moved from one location to another 
with the snap of a finger. And it's perfect because each copy is 
identical to the original.  

Automation, on the other hand, involves using technology to 
replace or, more importantly, augment human work with 
machines. Managers and technologists tend to think about 
automation too narrowly only as technology that replaces human 
work. That's certainly part of it, and automation can increase 

productivity by replacing certain types of work. But, throughout 
history, most of the value of technology has actually come from 
augmentation or complementary uses of it that enable people to 
do new things. The Wright Brothers’ invention of the airplane 
created demand for pilots, and the development of the jet engine 
only increased that demand rather than replacing work.  

The move towards a more digital and automated economy was 
already well underway before the pandemic, with the automation 
of the economy essentially ongoing for centuries, and its 
digitization for several decades. But the pandemic clearly 
accelerated these shifts. One of the reasons we were able to 
successfully shift from having one in six Americans working from 
home pre-pandemic to one in two during the pandemic was 
because so much of the digital infrastructure had already been 
put in place—the core technologies existed, we just weren’t 
using them much. I’m fairly confident that more and more people 
would have discovered these capabilities even without a 
pandemic, but the pandemic compressed about 20 years of 
change into 20 weeks, marking the biggest shift in the way 
people work since WWII.   

 The pandemic compressed about 20 
years of change into 20 weeks, marking the 
biggest shift in the way people work since 
WWII.” 

Allison Nathan: Considering these trends, what do you 
expect work will look like in the future, and how will that 
affect different types of companies? 

Erik Brynjolfsson: Many CEOs tell me they are implementing a 
hybrid workplace in which people come in for part of the week to 
engage in group activities and collaboration, and work from home 
the other days on solo projects while continuing to interact 
virtually. This suggests that the best way to think about the 
future of work is in terms of tasks rather than occupations, and 
preliminary estimates based on the O*Net database that 
categorizes 19,000 tasks in our economy suggest that up to 40% 
of tasks can be done remotely. That varies significantly between 
occupations and wage levels, with a bigger share of higher-
income, knowledge work and a smaller share of lower-income 
jobs able to be performed remotely, as the latter tend to require 
more face-to-face or equipment interaction.  

The companies that will thrive in this new environment are those 
that have a robust digital infrastructure. We’ve found that firms 
with higher digital capabilities before the pandemic had 
significantly higher sales, net incomes, and stock returns during 
the pandemic than firms that didn’t have those capabilities. And, 

Interview with Erik Brynjolfsson  
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interestingly, those firms that were further behind are making 
much bigger investments in IT and digital infrastructure right 
now, because they’ve received a very strong signal from the 
market that they need to invest more in those areas. 

Allison Nathan: There was a big jump in productivity over 
the course of the pandemic. Do you see this persisting as 
the pandemic subsidies and workers return to the office? 

Erik Brynjolfsson: Yes. I’m anticipating a productivity boom over 
the coming years, and actually made a bet to that effect with my 
colleague Bob Gordon, who has been a longtime productivity 
skeptic and has been mostly right for the last decade. The 
pandemic was not the driver of the recent surge in productivity—
rather, it brought forward where we were on what I call the 
Productivity J-curve, which explains why productivity slowdowns 
often accompany the creation of general purpose technologies 
such as the steam engine or electricity. Unleashing the full 
power of new technologies like artificial intelligence (AI) and 
machine learning requires more than simply buying some 
hardware and software. It requires that companies reinvent their 
businesses, co-invent new goods and services, and invest in 
human capital. That process can take over a decade. In the case 
of electricity, it took 30 years before the technology led to big 
productivity gains. The pandemic compressed that time frame by 
forcing executives, managers, and workers to think harder about 
how they could use these technologies, providing support for the 
old adage, ‘necessity is the mother of invention’. Without a 
pandemic, we would have still eventually experienced 
productivity gains, but they would have been spread out over a 
number of years.  

And we’re not even close to seeing peak productivity. AI and 
machine learning in particular are such fundamental drivers of 
new ways of doing work across skills and occupations that we’ll 
likely spend the next couple of decades sorting through all of the 
opportunities they offer. This is just the first or second inning of a 
game of organizational transformation to realize the full 
productivity potential of these technologies. 

 We’re not even close to seeing peak 
productivity.” 

Allison Nathan: Could this organizational transformation 
have other—potentially less positive—economic 
implications? 

Erik Brynjolfsson: Yes. At least so far, it’s led to growing 
inequality on multiple dimensions. At the firm level, most of the 
investments in organizational and human capital that are 
necessary to extract value from the latest wave of technological 
advancements are concentrated among a relatively small subset 

of firms. The top 10% of firms by market value account for over 
60% of this intangible digital investment, which we call digital 
capital. And they’re pulling further away from firms at the median 
and bottom, so that inequality is growing over time. That’s 
leading to a winner-take-most outcome in which superstar firms 
are harvesting most of the gains from new technologies rather 
than those insights diffusing evenly throughout the economy. 
And that’s also happening at the level of individuals and 
workers—the labor share of income has fallen in recent decades, 
and the top 1% is getting ever wealthier as they capture a 
growing share of total income. 

Allison Nathan: Will this trend of technology exacerbating 
inequality inevitably continue? 

Erik Brynjolfsson: Not necessarily. The technologies we have 
today are the most powerful tools we’ve ever had. So we have 
more power than ever to shape the world in one direction or the 
other. Over the past few decades, technological innovation has 
been predominantly used to concentrate wealth and power, and 
increase economic inequality. Although people have generally 
worked more over this period, wages have stagnated or even 
fallen in certain segments of the workforce. People with only a 
high school education earn less today in real terms than they did 
20, 30, or 40 years ago, because technology has enabled 
machines to do many of the jobs they’ve typically occupied. In 
contrast, college-educated workers have seen their wages rise. 
So while the overall economic pie has grown, the benefits have 
been unevenly distributed, and many people have unfortunately 
been left behind by technological advances.  

But the future is not predetermined; it’s the outcome of choices, 
and we don’t have to continue making such choices.  
Technologists, managers, entrepreneurs and policymakers could 
think less about how to replace workers with machines and 
more about how to augment workers with machines in ways 
that increase innovation, productivity, wages and ensure that 
prosperity is more widely shared. We could invest more in 
education and training to give more people a chance to 
participate in the knowledge economy. We could restructure the 
tax system to benefit lower-wage workers and treat labor on par 
with or even more favorably than capital. And we could choose 
to boost entrepreneurship. I’m encouraged by the recent move 
to eliminate many occupational licensing rules, which inhibit 
entrepreneurship and make the economy less dynamic.  

So I’m optimistic that technologies like machine learning and AI 
could increase productivity growth, and allow us to devote more 
resources to health and welfare, education, and the environment. 
And some recent policies suggest we could be moving in that 
direction. But whether or not we as a society keep making those 
choices is perhaps one of the most pressing and consequential 
questions of our time. 
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Nicholas Bloom is William Eberle Professor of Economics at Stanford University, Senior 
Fellow at the Stanford Institute for Economic Policy Research, and Co-Director of the 
Productivity, Innovation and Entrepreneurship program at the National Bureau of Economic 
Research. Below, he discusses why work from home will likely persist post-pandemic, and 
the opportunities—and challenges—this presents for workers, companies, cities and beyond.   
The views stated herein are those of the interviewee and do not necessarily reflect those of Goldman Sachs.

Allison Nathan: As workers across 
the US have started to return to 
offices, how prevalent is remote 
work today compared to during the 
height of and before the pandemic? 

Nicholas Bloom: According to 
estimates from my work with Jose 
Barrero and Steven Davis, remote work 
was fairly rare before COVID-19. Only 

5% of paid, full working days in the US were spent working from 
home pre-pandemic. 2% of that came from people who worked 
from home full time, and the other 3% came from the roughly 
15% of people who worked from home part of the time. It rose 
sharply during the pandemic, with 50% of working days, on 
average, spent working from home. That came from 50% of 
people working remotely full time, and the other 50% either 
physically coming to work or not working at all. The type of 
worker going fully remote was highly correlated with education 
and income, because college graduates and high earners tend to 
do managerial and professional jobs in fields like tech and finance 
that can be performed remotely, and non-college educated 
workers tend to work in face-to-face service or manufacturing 
jobs that can’t. One amazing fact is that, in terms of labor 
income, nearly two-thirds of GDP was generated by remote 
workers during the peak of the initial lockdown—the US was 
primarily a working-from-home economy. Even now, about half 
of labor income is still coming from remote workers.  

Allison Nathan: What evidence are you looking at to assess 
how persistent these shifts might be? What does it suggest? 

Nicholas Bloom: We have data on that from two different 
angles. One is from employees themselves; our monthly Survey 
of Workplace Arrangements and Attitudes surveys 5,000 people 
aged 20-64 that made $10K or more pre-pandemic, so that we 
are capturing full-time members of the US workforce. And the 
second is from employers; we survey around 1,000 US firms. 
And we conduct parallel individual and firm surveys in the UK. 
Within these surveys, we ask people, ‘What has your employer 
told you?' and we ask firms, 'What have you told your 
employees?' And looking at both sides tells us basically the 
same thing—that roughly 20% of paid working days will be spent 
working from home post-pandemic. The breakdown for this is 
that the half of the US labor pool that can work from home are 
going to continue to do so for two days a week on average in the 
future. And the other half of the labor force that never worked 
from home throughout the pandemic never will.  

So a hybrid work model will be the new normal for half of the 
workforce. And the experience of a handful of firms 
demonstrates the extent to which the business mentality around 
this has already shifted. In May 2020, Mark Zuckerberg's 

announcement that Facebook would be going hybrid was all 
anyone could talk about. But hybrid is no longer news because 
everyone’s doing it—over 80% of US firms have announced 
some kind of hybrid plan. Instead, firms like Goldman Sachs and 
JPMorgan are now in the news because they’re calling for all 
employees to return to the office full time. 

Allison Nathan: But why has a hybrid model become the 
new normal even as virus concerns have abated somewhat? 

Nicholas Bloom: Several reasons explain this shift. One, a lot of 
time and money has been invested to facilitate working from 
home. Americans spent an estimated 1-2% of GDP to set up 
remote work, and companies have made huge investments in 
the technology underlying work from home. Investment in IT and 
software rose by over 10% as a share of GDP as soon as the 
pandemic hit. All of that is irreversible. Two, technology, such as 
Zoom and Microsoft Teams, has improved. In work with Steven 
Davis and Yulia Zhestkova, we show that the number of new 
patents issued by the US Patent and Trademark Office that 
mention working from home has exploded, doubling between 
January and September 2020. And as the profitability of work 
from home technologies has surged, there’s bound to be more 
innovation. Three, the stigma around work from home has 
evaporated. I’ve been studying working from home for almost 20 
years, and pre-pandemic, it was often referred to as ‘shirking 
from home’, but that is no longer the case. Four, the productivity 
experience has been incredibly positive. In our survey data, 
people on average reported being 2-3% more productive at 
home. And five, people have become much more aware of 
infection risk. A large number of people we surveyed remain 
extremely nervous, even post-vaccination, about being in 
crowded situations, especially given the Delta and other virus 
variants. For these reasons, some degree of working from home 
will clearly stick, and I believe it will actually grow.    

Allison Nathan: Do employees actually want to keep 
working from home? 

Nicholas Bloom: In surveying 50K full-time US and 15K UK 
workers, we’ve actually found that 20% of people don’t want to 
work from home at all post-pandemic. Those tend to be either 
young singles living in small apartments in city centers, or older 
empty-nesters. Another 30% want to work from home five days 
a week and are happy to never return to the office again; they 
tend to be married with young kids and live further away from 
work. The remaining 50% of workers are fairly evenly spread 
between wanting to work one to four days a week at home. So 
it’s notable that the biggest groups want either zero or five days 
in the office. The average turns out to be about 2.6 days working 
from home, an increase from roughly two days a week at the 
start of the pandemic. This suggests that the initial narrative that 
people would get fed up with working from home has proven 

Interview with Nicholas Bloom   
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incorrect as remote work has become more popular. But even 
with the announced shifts to a hybrid model by most firms, on 
average, employees that can work from home want to do so 
slightly more than companies will likely allow them to. And the 
half of the population that can’t work from home on average 
desires to do so to some extent despite the fact that the nature 
of their jobs doesn’t make that possible.    

Allison Nathan: What are the implications of this for firms? 

Nicholas Bloom: At one extreme, firms that require their 
employees to return to the office full time could experience 
massive turnover, especially in today’s tight labor market. A 
possible solution to that would be to raise employee salaries to 
compensate them for more time spent in the office; our surveys 
suggest that people are willing to give up about 8% in salary on 
average in order to be able to work from home part of the time, 
so employers could pay roughly that much more to compel 
people to come in full time.  

At the other extreme, a company that goes fully remote would 
probably also experience significant employee churn, because 
most people don’t want that either. That said, because of the 
barbell nature of employee preferences, it doesn’t make sense 
for all firms in the same industry to do the same thing. And 
there’s always a spread between price and quality within 
industries. So the companies with fully in-person models may 
end up paying more to their employees to work in person and 
receiving more money from clients for arguably better in-person 
interactions, depending on clients’ price sensitivity, and other 
firms may have lower employee costs but also receive lower 
fees. The truth is, we don’t know yet how this will all shake out. 
And I wouldn’t be surprised if work models changed radically one 
or two more times in the next five years.  

There is also an issue of inequality over who does and does not 
get to work from home, which creates enormous political and 
managerial issues for companies. One pharmaceutical executive 
recently told me that his employees that bore the brunt of having 
to work in person during the pandemic were upset that they 
would not get working-from-home perks post-pandemic, while 
the executives who did not work on site during the pandemic 
would. There are also diversity aspects to this inequality because 
women and minorities are significantly more likely to be 
employed in jobs that need to be done on business premises, so 
are less likely to receive work from home perks. Again, this 
might be solved in the short run by paying these workers more, 
but, over the longer term, this issue will need to be better 
addressed as the way we work evolves.  

Allison Nathan: Despite the recent surge in reported 
productivity, there seems to be a fair amount of debate 
around the productivity implications of working from home. 
What are you looking at to assess this? 

Nicholas Bloom: In 2010-2011, I ran a large randomized control 
trial on the productivity effects of remote work using Chinese 
call-center workers, which found that employees working from 
home were 13% more productive compared to those who 
continued working in the office, for two reasons. One is that their 
work environment at home was quieter and less distracting, 
leading workers to increase the number of calls they took per 

minute, which accounted for 4pp of the 13% rise in productivity. 
The remaining 9pp of boost came from employees working 
longer during each shift due to a reduction in the number and 
length of breaks, and people also tended to take fewer sick days, 
etc. That 9% increase in working time would be even larger for 
professionals who can also work for a portion of what would 
have been their commute. Indeed, we’ve found that workers on 
average spent about an hour per day commuting pre-pandemic, 
and roughly half of the time saved by not commuting was used 
to work during the pandemic.  

That said, the reported increase in US macro productivity was 
most likely due, at least in part, to composition effects rather 
than work from home. GDP is close to pre-pandemic levels, but 
the economy has lost seven million jobs, many of them in low-
productivity sectors. So the fact that productivity rose isn’t 
puzzling. The GDP strength is much more surprising because the 
economy has shed jobs and capital isn’t being used as efficiently 
due to social distancing. I struggle to explain that, but I don’t 
think this above-trend level of GDP will be permanent. 

Allison Nathan: What does all of this suggest for 
productivity going forward? 

Nicholas Bloom: While the evidence on the productivity of 
working from home has been surprisingly positive, full-time 
remote work would probably be negative for productivity in the 
long run. Working fully remote impedes creativity and 
innovation—a lot of new ideas come from in-person meetings 
and brainstorming. So over the long run, productivity could 
actually slow if we continued to work fully remote forever. In 
contrast, I see hybrid work, in which people work one to three 
days a week from home, as a big driver of productivity, because 
it combines the best of both models. Workers spend part of the 
week at home being more productive at individual tasks, and part 
of it in the office, collaborating and innovating.   

Allison Nathan: How has the increasing trend towards 
hybrid work impacted cities, and how do you expect that to 
evolve from here? 

Nicholas Bloom: Change-of-address data from the US Postal 
Service as well as Zillow property price data show a clear pattern 
of migration called the “donut effect”. About 15% of businesses 
and individuals left the center of cities during the pandemic and 
moved primarily to the suburbs within the same city or smaller 
secondary cities. The increasing trend towards hybrid work 
explains that—individuals expect to spend some part of the 
week in the office, so they can’t move away entirely, but can 
move to the suburbs because they don’t have to commute as 
frequently. So the price of real estate in city centers relative to 
suburbs has fallen by around 10-15%. It’s less obvious how 
commercial real estate costs have been affected by the business 
moves, due to a lack of transactions, but leases have shortened 
significantly. That said, while the move away from city centers 
may continue, hybrid work isn’t the end of cities by any means. 
Relative prices may just fall back to where they were maybe 10 
years ago. But given that city centers have been on an upswing 
for the past four decades, that means they will still remain very 
expensive places to work and live, just not quite as expensive as 
they were pre-pandemic.
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Remote work looks set to be more common post-pandemic 
Share of US paid full days worked from home, % 

 

 Remote work was more common among the highly educated  
Share of workers who worked remotely at all during pandemic, % 

 
Note: Pre-COVID estimate from 2017-18 American Time Use Survey; post-
COVID estimate based on employees' expectations in latest survey wave.     
Source: Survey of Working Arrangements and Attitudes, BLS, Goldman Sachs GIR. 

 Note: Based on all survey waves since May 2020. 
Source: Survey of Working Arrangements and Attitudes, Goldman Sachs GIR. 

   

Most workers prefer fully remote or fully in-office work 
Preferred employee WFH days after COVID (2022+), %  

 

 While employers favor a return to office  
Preferred employer WFH days after COVID (2022+), % 

 
Note: Based on all survey waves since May 2020; reflects all respondents.  
Source: Survey of Working Arrangements and Attitudes, Goldman Sachs GIR. 

 Note: Based on all survey waves since May 2020. 
Source: Survey of Working Arrangements and Attitudes, Goldman Sachs GIR. 

   

Workers report being more productive from home 
Workers’ self-stated productivity during WFH vs in office, % 

 

 And the perceived stigma around WFH has improved   
Change in perception of WFH among people you know, % 

 
Note: Based on all survey waves since July 2020. 
Source: Survey of Working Arrangements and Attitudes, Goldman Sachs GIR. 

 Note: Based on all survey waves since July 2020. 
Source: Survey of Working Arrangements and Attitudes, Goldman Sachs GIR. 
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Some technologies have benefitted employment… 
% of surveyed firms that said each technology 
increased/decreased the number of workers they employ  

 

 …although workers’ prospects have deteriorated  
% of GDP 

 
Note: 2018 data (latest data available).     
Source: US Census Bureau Annual Business Survey, Goldman Sachs GIR. 

  
Source: Federal Reserve Bank of St. Louis, Goldman Sachs GIR. 

   

Jobs have reorganized across industries… 
Change in employment by sector, 1980-2020, % 

 

 …and wages have fallen sharply for lower-educated workers 
Change in wages by education level since 1975, %  

 
Source: US Bureau of Labor Statistics, Goldman Sachs GIR.  Source: Economic Policy Institute, US Census Bureau CPS, Goldman Sachs GIR. 

The digital economy has grown significantly… 
Size of various components of digital economy, $bn 

 

 ...accounting for nearly 10% of US GDP by latest estimates 
$bn (lhs), % (rhs) 

 
Source: US Bureau of Economic Analysis, Goldman Sachs GIR.  Source: US Bureau of Economic Analysis, Goldman Sachs GIR. 
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Sven Smit is Co-chairman of the McKinsey Global Institute (MGI), McKinsey's business and 
economics research arm. He leads research and co-authors MGI reports on topics including 
productivity and growth, urbanization, labor markets and the future of work. Below, he argues 
that while hybrid work will likely be more common post-pandemic, problems with the hybrid 
model will need to be resolved for it to remain the new normal longer term.  
The views stated herein are those of the interviewee and do not necessarily reflect those of Goldman Sachs.

Allison Nathan: To what extent did 
the pandemic  just accelerate 
existing trends in the way we work 
versus create new ones?   

Sven Smit: COVID-19 added a distinct 
new element to the conversation 
around the future of work: physical 
proximity. Prior to the pandemic, 
discussions about the changing nature 

of work focused on the idea that 50% of tasks could be 
automated with available technology within the next couple of 
decades, and all of the knock-on effects that creates for 
businesses, workers and society. But the unique nature of the 
COVID-19 crisis elevated the importance of the physical aspects 
of work across different occupations, and forced companies and 
workers to adapt to new ways of working that maintained 
distance.  

It’s important to point out from the start that remote work is only 
possible for about 50% of the US workforce that primarily 
includes office workers, and the other 50% of workers bore the 
most risk from the pandemic by continuing to show up to work. 
That said, we learned from this experience that far more work 
can be done remotely than previously thought. We estimate that 
around 20-25% of the workforce in advanced economies could 
work remotely for the majority of the week without losing 
effectiveness. Even very difficult service jobs such as fixing 
complex equipment could be performed remotely as technicians 
used video conferencing to guide someone on the ground.  

But while this focus on the physical aspects of work is 
somewhat new, most of the changes we're seeing in the nature 
of work are an acceleration of trends that existed prior to the 
pandemic. For example, despite the recent increase in attention 
on hybrid work models, working from home had already become 
more common on the margin prior to the pandemic. And we 
expect that trend to continue post-pandemic, likely amounting to 
an additional day of working from home on average in the future. 
There's also likely going to be an acceleration of the longer-term 
trends toward automation, digitization and the adoption of 
artificial intelligence (AI).  

Allison Nathan: What are you hearing from companies that 
leads you to expect some pandemic shifts will stick after the 
health crisis has been resolved?   

Sven Smit: In contrast to the experience in China, where deep 
but ultimately short-lived pandemic-related disruptions to work 
allowed for a relatively swift return to the old way of doing 
things, the longer period of remote work in the US and Europe 
amounted to a more profound experience for workers. People 
became accustomed to the flexibility offered by remote work. 

And, with the return to office and in-person meetings, they’ve 
realized that productivity was actually higher during the pandemic 
for certain activities. This was especially the case for repetitive 
tasks, like giving the same presentation to different clients. For 
example, while during the pandemic people might have been 
able to knock out 10 video conferences in a day with time to 
spare to go to the gym, if they are now expected to travel to 
some meetings, they may only be able to do a handful. So one 
thing I’m hearing about from several companies is a trend 
towards more intentional travel—business trips will be more 
infrequent but longer to accommodate more meetings per trip, 
and trips for one-hour meetings will be out the window.  

But for other activities, like relationship building, training, 
negotiations, and co-creating, working from home was less 
productive. A lot is lost when people aren't interacting face-to-
face. Just take, for example, what happens during the bookends 
of in-office meetings. Important interaction goes on in the first 
and last five minutes of meetings as they are being set up or 
winding down. There's the tap on the shoulder from a manager 
to signal a job well done, someone asking to connect later, or 
eye contact indicating how well a meeting went. Some of that 
can probably still happen via email or video conferencing, but it's 
different. And analyses of the networks within companies also 
show that a significant portion of them are built through 
unstructured meetings or casual interactions around the water 
cooler or in the cafeteria, etc. So we are in a period of 
experimentation, but companies seem intent on figuring out 
what aspects of the pandemic experience are worth keeping, 
and there’s little doubt that at least some of them will 
permanently stick for many companies.  

Allison Nathan: Have companies' plans shifted throughout 
the pandemic?   

Sven Smit: Yes, plans have been quite volatile as the pandemic 
has ebbed and flowed. After the first virus wave last summer, 
companies were generally optimistic that work could soon return 
to normal. The onset of second and third waves, though, created 
a new reality as people became more accustomed to working 
from home over time. And although we’ve seen some 
companies returning or planning to soon return people to offices, 
there seems to be more nuance at this point, with some version 
of hybrid work involving three or so days in the office as 
generally the most common expectation.  

These evolving plans owe not only to the virus and vaccine 
trajectory but also to employees' preferences. Although 
executives tend to view in-person work positively because it 
fosters apprenticeship, culture formation, relationships, and 
networking within the company, in our survey of US employees 
that worked in the office full time pre-pandemic, roughly 50% 
say they are “likely” or “very likely” to switch jobs if they require 

Interview with Sven Smit    
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returning to in-person work full time. So, a substantial shift has 
occurred in employee expectations shaped by the work from 
home experience that goes beyond virus concerns. Indeed, as 
one airline CEO pointed out to me, this shift has little to do with 
the virus—people are increasingly willing to fly on cramped 
planes for vacation travel, so it’s unlikely that reluctance to return 
to the office owes to virus worries. Those employee preferences 
will undoubtedly impact how work evolves from here.   

Allison Nathan: Even if the new normal is leaning towards 
an increase in more remote work on average, how widely 
does this vary, and are there differences by industry? 

Sven Smit: The spectrum is wide both between and within 
industries. Some companies, particularly in tech, have looked at 
the productivity of their workforce during the pandemic and the 
high cost of office rent and have started to question whether 
they even need an office anymore. Another set of companies 
argues that the types of in-office activities will simply evolve, and 
are therefore focused on reshaping the office environment to, for 
example, facilitate bigger and more creative meetings. And yet 
another group of firms is pushing for a return to the old ways of 
working, but with only four days of in-person work instead of 
five. But very few companies are actually talking about a return 
to five days a week of in-person work, which is one reason why 
we see a tendency toward a three-day model in aggregate.  

And we do see big differences between industries, with finance 
seeming most intent on returning to pre-pandemic work models. 
This is interesting because we’ve found that finance, along with 
tech, has the highest potential for remote work, whereas sectors 
like construction, accommodation and food services, and 
agriculture have the lowest. We estimate that around 75% of 
work hours in financial services could be done remotely with no 
productivity losses, compared to an average of 29% across all 
US industries. The lively debate in the financial sector right now 
around return to office plans is precisely because the possibility 
for remote work is so high.  

Allison Nathan: As workers have begun to return to the 
office in the US and in Europe, how would you rate the 
hybrid model so far? Is it working? 

Sven Smit: No, hybrid work isn't really working at this point. 
Many of the CEOs and clients I speak with say it's been 
challenging to hold meetings with some people in the office and 
others still working remotely. Most people are inevitably on their 
screens and the benefits of in-person interaction are largely lost. 
And what might really break the back of the hybrid model are 
tech hurdles. Although many workers and employers have 
upgraded their home and office network capabilities to 
accommodate video conferencing, many other places, like 
hotels, haven’t. So as business travel has risen within the hybrid 
model, problems of dropped calls, latency, frozen videos, etc. 
that can be awkward and frustrating have proliferated. Of course, 
the tech world is doing everything possible to address these 
issues, but until and unless these types of problems are 
resolved, I’m doubtful that a true hybrid model can really work, 
which may ultimately force companies to choose between a 
more fully in-person or remote model.  

Allison Nathan: If the hybrid work model ultimately proves 
successful, what might be the implications for cities?  

Sven Smit: The beauty of cities and urban life is variety. A 
greater concentration of people allows for a much wider variety 
of offerings in terms of restaurants and entertainment, as well as 
tastes, background and culture. And the long-term trend has 
been toward greater concentration and growth in cities relative to 
rural areas. The pandemic-driven acceleration of e-commerce and 
home delivery has chipped away at this advantage by increasing 
the variety available in suburban and rural areas. But it's still 
nowhere near what you can get in cities, and doesn't provide a 
comparable experience to urban life. So as long as cities 
continue to offer variety and opportunity, they’ll likely remain the 
preferred place to live, especially for young people.   

Allison Nathan: Beyond the shift to hybrid work, in what 
other ways has the pandemic impacted the future of work? 

Sven Smit: As I mentioned, the pandemic also accelerated 
ongoing trends toward automation, digitization and AI. This 
acceleration will likely have more lasting implications on the 
number and types of jobs in the future than how hybrid work 
shakes out. In a survey we conducted in June 2020, two-thirds 
of senior executives reported stepping up investments in 
automation and AI either somewhat or significantly, with the 
highest concentration in areas like warehousing and self-
checkout that were needed to cope with pandemic-related 
demand surges. We estimate that this investment will likely pull 
forward the process of automating 50% of current tasks with 
existing technology by five years, which will substantially 
increase the need for occupation transitioning and re-skilling.  

Allison Nathan: What are the labor implications of this more 
rapid adoption of automation and digital technology for 
companies and policymakers? 

Sven Smit: Companies will not only need financial plans, but 
also robust workforce transition plans to keep up with the rapid 
pace of transformation. And they will need to play a bigger role in 
re-skilling and re-training workers, both out of a sense of social 
responsibility and self-interest given current talent shortages. 
That will also offer them a strategic opportunity to reassess the 
workforce they want longer term. Around 10% of firms spanning 
most sectors are already doing this down to each individual job. 
For example, I’ve worked with a company of 50K employees that 
has planned out exactly what every employee will be doing in 
five years' time. This sort of forward-looking planning yields a 
competitive advantage by enabling companies to access talent 
earlier and build up necessary future expertise faster. Given the 
speed of these trends, my guess is in three years’ time all 
companies will be engaging in these types of strategic workplace 
plans.    

And, on the policy side, governments will also need to be more 
active on worker re-training because it will no longer be the case 
that the market will find new jobs for people whose occupations 
become obsolete. Since it’s 50% of tasks—rather than jobs—
that will be automated, the focus should be on retraining workers 
in tasks. New labor laws that allow people to switch jobs by 
requalifying for a few tasks rather than an entirely new job are a 
positive step in this direction. That's reducing re-skilling times 
from a few years to half a year, which is quite dramatic and 
makes a substantial difference in terms of the flexibility of the 
labor market. More changes like that will help ensure that the 
workforce is well-matched to the jobs of the future.  
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Spencer Hill argues that most of the pandemic 
surge in productivity owes to a pickup in 
trends largely related to a shift in work 
patterns, many of which will likely persist 

Stronger productivity growth has been one of the few silver 
linings of the COVID-19 pandemic. US output per hour in the 
nonfarm business sector has grown by 3.1% on an annualized 
basis since the start of the pandemic versus 1.4% in the 
previous business cycle, and surged 4.1% year-on-year in the 
first quarter, nearly triple its pre-pandemic trend. We estimate 
that less than 1pp of the cumulative productivity gains as of 
June can be accounted for by the shift away from lower-
productivity workers and industries.  

Only a small share of the productivity gains attributable to 
composition shift towards more productive industries 
Decomposition of productivity growth, 1Q21 vs. 4Q19, annual rate 

 
Source: Department of Commerce, Department of Labor, Haver Analytics, GS GIR.  

This implies that most of the productivity gains instead came 
from a pickup in underlying trends, which were largely related 
to a shift in work patterns—many of which we think will prove 
sustainable. We therefore expect higher productivity growth to 
persist over the next few years even as the economy continues 
to normalize.     

What drove the rise in productivity?  

The digitization of the workplace during the pandemic boosted 
efficiency in industries where virtual meetings were feasible 
and in-person expenses like travel and entertainment had 
scope to decline. We find that the productivity gains since 
4Q19 are most pronounced in such industries, including 
information technology services, professional services, and 
product development/wholesale trade0F

1 

A second channel boosting productivity during the pandemic 
was the accelerated shift to e-commerce that accompanied the 
shift to remote work—and people staying at home more 
generally amid lockdowns—as e-commerce typically requires 
less labor and real estate than brick-and-mortar retail. 
Traditional retailers also evolved their business models, 
expanding curb-side pickup, “Buy Online, Pickup in Store”, and 
fulfillment of online orders directly from stores as opposed to 

                                                           
1 Company data mirror the productivity growth rebound in the GDP statistics and suggest that it continued into 2Q21.  

distribution centers. The combination of these two tailwinds 
likely explains why the retail sector ranked highly in productivity 
growth despite depressed levels of mall traffic. 

Productivity surge in non-virus-sensitive services continued 
during 1Q21 
Productivity: real GDP per worker hour, index, 2019 = 100 

 
Source: Department of Commerce, Department of Labor, Haver Analytics, GS GIR. 

These trends are sustainable 

While the reopening of the economy has revived many 
worksites and foot traffic at malls and restaurants, we believe 
the pandemic-driven shifts in work and consumption patterns, 
as well as time usage, are unlikely to substantially reverse—
particularly those related to the digitization of economic and 
social activity. Two salient examples illustrate this point: the 
surge in online spending and the rise of video conferencing.  

Higher e-commerce penetration is here to stay 
$bn 

 
Source: Goldman Sachs GIR.  
 
The equivalent of three years of e-commerce market-share 
gains took place in 2020, and neither the 2021 reopening 
experience nor our sector analyst forecasts imply a significant 
reversal of this step-up. The surge in virtual meetings also 
shows no sign of reversing, with the pace of growth for Zoom 
and Microsoft Teams slowing but remaining positive during the 
first few quarters of the economic reopening. Business surveys 
from the Atlanta Fed are also consistent with a persistent shift, 
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A persistent productivity pickup     

Fo
r t

he
 e

xc
lu

si
ve

 u
se

 o
f M

CZ
AR

SK
I@

NB
S.

CO
M

.P
L

b4
19

f2
74

88
0c

43
37

94
8a

30
7a

f8
33

ce
dd

https://publishing.gs.com/content/research/en/reports/2021/01/07/76d2abcf-576d-438c-95ba-0c27f7734c8f.html
https://publishing.gs.com/content/research/en/reports/2021/01/07/76d2abcf-576d-438c-95ba-0c27f7734c8f.html
https://publishing.gs.com/content/research/en/reports/2020/08/23/3670f53f-317b-410c-aa52-fe288192f712.html
https://investors.zoom.us/static-files/0e5bc6bc-c329-4004-a20b-99b67714e7b8
https://publishing.gs.com/content/research/en/reports/2021/04/26/cfda70bf-88c0-4ad3-83e2-2cc4215c1add.html
https://www.atlantafed.org/blogs/macroblog/2020/08/04/businesses-anticipate-slashing-postpandemic-travel-budgets.aspx


El 

Goldman Sachs Global Investment Research 13 

Top of Mind Issue 100 

with firms expecting three times as many external meetings, 
on average, to be conducted virtually post-pandemic. 

Virtual meetings still expanding despite shift back to offices 
Thousands (lhs), millions (rhs) 

 
Source: Zoom 10-Q, Tom Talks, Goldman Sachs GIR.  

Work from home in the post-pandemic economy 

Business models and cost structures are also evolving in ways 
that could affect medium-term productivity. If changes in the 
workplace reduce business-sector consumption of intermediate 
inputs like office space, building maintenance, and travel and 
entertainment, this would in turn boost GDP and productivity as 
these resources are repurposed—for example, as 
condominiums, concierge services, and consumer recreation. 
The ultimate size of these cost savings in part hinges on the 
viability and industry breadth of flexible work arrangements 
themselves. 

While the physical presence of labor is essential in much of the 
goods sector and some consumer-facing services like leisure 
and hospitality and personal care, the pandemic revealed that 
remote computing was a viable alternative in many other parts 
of the economy. Data from the US Bureau of Labor Statistics 
shows that 46% of industries (employment-weighted) 
implemented work from home during the spring lockdowns last 
year. Similarly, University of Chicago economists Jonathan 
Dingle and Brent Neiman estimate that 37% of jobs can be 
done entirely at home—representing 46% of wages. These 
surprisingly large figures suggest scope for a nearly seven-fold 
increase in flexible workforce arrangements relative to the 7% 
pre-crisis level—provided of course that workers and 
employers are both willing to implement them. Averaging 
across surveys, we find that roughly a third of the workforce 
would be willing and able to work from home at least some of 
the time. A smaller, but still significant, share of workers 
expect such policies to actually be implemented (27%), nearly 
matching the share (25%) of employers that plan to implement 
them.   

Implications for productivity 

We believe remote computing will reduce the demand for 
some business-sector inputs in coming years, because work 
from home has mobilized part of the household capital stock, 
like home offices and computers, for business purposes, much 
like what Uber did for cars and Airbnb did for second homes. 
We estimate that $2.6tn of upstream business inputs could 

decline in importance in the post-pandemic economy. A 15% 
reduction in travel and entertainment costs alone would free up 
$70bn of resources and could boost economy-wide productivity 
by 0.3% over the medium term. 

Around a quarter of the workforce is likely to adopt flexible 
workplace arrangements 
Share of employees working remotely (full- or part-time), % 

 
Note/Source: Averages reflect surveys by Stanford/UChicago, PWC, GetAbstract, 
ResumeLab, Grossman Group, Morning Consult, McKinsey, Gallup, Garner, Citrix 
Systems, Atlanta Fed, Scandinavia 2017 actuals; data adjusted to be comparable 
to 2017-20 actuals from the America Time Use Survey/BLS; Goldman Sachs GIR. 

What about the productivity implications for workers 
themselves? The most straightforward time savings from work 
from home is the reduction in commuting. Before the crisis, 
the average worker spent 28 minutes commuting one way, 
representing nearly five hours of transit time per week, plus the 
stress and monetary costs that came with that. If employee 
and employer expectations about flexible workplace 
arrangements prove correct—and a quarter of workers working 
from home two days per week on average going forward—the 
time savings would total 5.3% of the average workweek for 
this group and 1.1% of total business-sector hours worked. In 
the long-run, the benefits of a shorter commute are likely to be 
split in some fashion between workers and employers. If half 
of these time savings are spent working—or otherwise 
boosting worker efficiency—the effective labor input provided 
by these workers would rise by 2.7%, boosting sector-wide 
productivity by 0.5%. Randomized trials and natural 
experiments have generally found positive results from remote 
computing as well, with worker-level productivity gains of 4%, 
8%, and 13% across three respective studies. 

We continue to expect the evolution of business models and 
gains in worker efficiency to boost the level of productivity in 
the nonfarm business sector by around 4% by 2022, 
representing a 1.3pp boost to annual productivity growth over 
three years. The productivity acceleration to date and our 
estimates imply an output gap of 4-4.5% in Q2—roughly twice 
as large as the pre-pandemic productivity trend would imply. 
This would lengthen the runway for expansion as the business 
cycle matures. 

Spencer Hill, Senior US Economist 
Email: spencer.hill@gs.com Goldman Sachs and Co. LLC 
Tel:  212-357-7621 
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Enrico Moretti is Michael Peevey and Donald Vial Professor of Economics at the University of 
California, Berkeley. His research focuses on labor, urban, and regional economics. Below, he 
argues that pandemic-related shifts in work are unlikely to cause a permanent shift in the 
economic geography of the US.   
The views stated herein are those of the interviewee and do not necessarily reflect those of Goldman Sachs.

Allison Nathan: You recently argued 
that the economic geography of the 
US won't look much different in the 
long run than it did before the 
COVID-19 pandemic. Why don’t you 
believe the crisis will mark a 
permanent shift in where we live 
and work? 

Enrico Moretti: There’s a lot of hype in 
the media about how COVID-19 has changed various aspects of 
our lives for good. But I believe that's mostly overblown because 
it fails to distinguish between the direct effects of the pandemic 
in the short run and the long-run effects after the health crisis 
has been resolved. There’s no question that the economic 
geography of the US has looked quite different during the 
pandemic. Superstar cities like New York and San Francisco lost 
a number of residents as downtowns and offices were shut. 
Even today, the majority of office workers in those cities are still 
working remotely. But assuming that vaccines remain effective 
against new virus strains, and we continue to feel safe around 
each other, the economic geography of the US in 2022 won’t 
look all that different from how it looked pre-pandemic, because 
the fundamental economic factors that made superstar cities 
economically successful, thriving, and prosperous are still going 
to be there after the health crisis has passed. 

Allison Nathan: In terms of work, what are those 
fundamental factors that favor cities? 

Enrico Moretti: Agglomeration economies—the tendency of 
companies and workers to cluster geographically in a handful of 
locations—have measurable, economically sizable productivity 
advantages. This is particularly true in the most advanced and 
innovative sectors of the economy. I’ve found that the 
productivity of scientists, engineers, and innovators is higher the 
more other scientists, engineers, and innovators are physically 
around them. A scientist or engineer moving from a small cluster 
of peers to a large cluster like Silicon Valley almost suddenly 
becomes more productive, creative, and innovative. This is 
consistent with a large and growing number of studies that 
suggest substantial productivity gains from physically working in 
a cluster of people, especially for the most creative workers. And 
the evidence suggests that the productivity benefits of 
agglomeration don't translate to remote work.  

Allison Nathan: If workers are more productive when they 
gather in person, what do you make of the sharp rise in 
reported productivity during the pandemic, and what does 
that suggest for productivity going forward? 

Enrico Moretti: It’s true that the productivity numbers early in 
the pandemic suggested that people remained at least as 
productive—if not more so—when working from home. But that 
represented a short-run effect for a given set of coworkers, 

projects, and clients—people were largely completing at home 
what they had started in the office. I’m skeptical that workers 
can remain as productive over the long run without seeing their 
colleagues, clients, vendors, etc. Think about onboarding new 
recruits from scratch; their experience would be quite different if 
they operated 100% remotely versus having a chance to mingle 
with co-workers. And even for people who aren’t new, 
connectivity with colleagues and clients would inevitably fade 
over time without in-person interaction, leading to measurable 
productivity losses over the long run. Indeed, there are already 
signs that the strong productivity that we saw at the start of the 
pandemic has begun to weaken. 

Of course, clustering geographically also has some negative 
effects, including high living and congestion costs and more time 
spent commuting. The average office worker reportedly worked 
40 minutes longer per day during the lockdown, likely due in part 
to time saved from not commuting.There’s no question that the 
lack of a commute is a clear and important advantage of working 
from home. But up to now the productivity and creativity 
advantages of concentration have dominated those negative 
effects. That’s why superstar cities were doing so well prior to 
the pandemic, and why I believe we’ll continue to cluster in them 
over the longer term. 

Allison Nathan: Productivity considerations aside, if workers 
show a strong preference for greater flexibility, won’t that 
limit firms’ ability to bring them back to the office? 

Enrico Moretti: The notion that we can all work remotely from 
the Alps, Hawaii, or Tibet is not realistic. An analysis of the most 
recent data indicates that jobs that are entirely remote remain 
the exception. Specifically, I’ve been looking at a dataset that 
includes all of the new job openings across the US and have 
found that even though job openings for entirely remote jobs 
have increased dramatically since the pandemic started—tripling 
in the typical US city —they remain a small fraction of overall job 
openings. Before the pandemic, about 2% of all job openings 
were entirely remote. The current share is 6-7%, and that rise 
was mostly concentrated around the time the pandemic began.  
So the media stories that describe the future of superstar cities 
based on a world where everybody can decide whether they can 
work 100% remotely are clearly inconsistent with the data.  

The more plausible scenario is that many workers will be allowed 
to work remotely one or two days a week going forward. That 
still represents an important change for people who were 
working full time in the office before the pandemic and will 
create sustained demand for the technologies and applications 
that make that possible. But it also means that the link between 
place of work and place of residence will largely remain intact, 
because workers will still need to live in the metro area where 
their office is located. Ultimately, this implies that the demand for 
living in superstar cities will remain largely intact.  

Interview with Enrico Moretti    
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Allison Nathan: But even if workers aren't moving to some 
far-flung location, couldn't they move further out of cities 
than before, as commuting times are reduced? 

Enrico Moretti: It’s possible, but it’s also possible that these 
shifts will benefit residency in urban cores. Less time commuting 
makes it easier for people to live further away. On the other 
hand, if everyone works from home one to two days a week, 
that means 20-40% fewer workers on the subways and 
freeways and less congestion in the central business districts, 
which increases the attractiveness of living in urban centers. 
Both forces are likely going to be at play, and it’s too early to say 
which one will ultimately prevail. 

Allison Nathan: What did we actually see over the course of 
the pandemic in this regard? How significant was the 
exodus from cities into the suburbs, and how many of those 
people do you expect will ultimately return? 

Enrico Moretti: People tend to move less during recessions in 
general, which is what we saw during the pandemic. That said, 
we did see some population losses in the most expensive cities. 
San Francisco, for example, lost 20,000 residents. But most of 
the decline in San Francisco and New York came from a lack of 
people moving in, rather than residents moving out. That’s not 
surprising; without the need to live in these relatively expensive 
cities to access jobs or educational institutions, people stayed 
put. And among the people who did leave the urban core, most 
of them relocated to the suburbs within the same metro area.  

If anything, what I found surprising is the number of people who 
remained in the cities despite the fact that physical offices and 
urban amenities like restaurants, bars, and entertainment venues 
that make cities such attractive places to live were closed. 
Overall, US cities proved to be remarkably resilient to a shock of 
unprecedented magnitude.  

As offices and urban amenities reopen, people who didn’t move 
to those cities because of the pandemic will likely end up moving 
in.  The people who moved to the suburbs from the urban core 
within the same metro area probably won’t come back anytime 
soon, but a new cohort of workers and residents will likely move 
in to take their place. Ultimately, as offices and urban amenities 
continue to reopen, I expect cities to completely regain the 
number of residents they lost. 

Allison Nathan: What are the implications of these types of 
shifts for the local economies and job markets of cities? 

Enrico Moretti: Much has been made of the death of 
downtowns and the idea of remote work killing local businesses 
in them. I believe that’s a misplaced perception for the simple 
reason that downtown office buildings are not going anywhere. 
The supply of office space is fixed, and, at some point, it will be 
filled. The only question is at what price. The rent that companies 
pay may differ depending on how much of a reduction in office 
footprint companies can achieve by allowing employees to work 
one or two days remotely. When I ask commercial real estate 
professionals how much they think companies can shrink their 
footprint for each day of remote work granted to their 
employees, the answer is between 0% and 20%. It will probably 
not be 20%, because it can’t shrink one-to-one with the 
reduction in worker presence, but it’s almost certainly not zero, 
either. Overall, the office footprint may shrink and commercial 

real estate costs may decline somewhat alongside that decline in 
demand, but I don’t expect the number of workers in central 
business districts to be all that different in the long run. And 
lower real estate costs may even benefit companies located in 
superstar cities. Local businesses in downtowns will ultimately 
recover, and business presence in suburban neighborhoods may 
also increase to be closer to people working from home. 

Allison Nathan: Given all that, how do you expect work and 
the country’s economic geography to evolve from here? 

Enrico Moretti: The way we work will likely become more 
flexible, although by differing degrees depending on the industry. 
Financial firms seem much more eager for their employees to 
return to the office, while tech firms seem to be fine with remote 
work. There will be significant differences even within industries, 
across occupation and tasks. But across the overall US labor 
force, it’s highly unlikely that the majority of office workers ---or 
even a significant number---will be 100% remote once the 
pandemic finally ends.  

Moreover, those that are fully remote may be asked to pass on 
some of those cost savings back to their employers, which may 
reduce the attractiveness of remote work. Facebook, for 
example, has already said it will adjust the salaries of remote 
workers somewhat to the cost of living in their locations. So by 
and large, I don’t expect workers and companies to be in 
significantly different locations than where they were pre-
pandemic. Workers will need to continue living within the same 
metro areas they work. Even though some subtler geographical 
shifts may occur, company headquarters and satellite offices will 
largely remain where they are. Overall, I believe the future of 
superstar cities looks bright, and may even improve due to lower 
congestion and office costs.  

Allison Nathan: So you don’t believe the pandemic will 
significantly change the long-term economic geography of 
the US. But what about the longer-term trend towards cost 
savings as many companies open offices in less expensive 
locations that seemed to gain traction during the pandemic? 
Will that lead to important shifts in economic geography? 

Enrico Moretti: That trend was already well underway before 
the pandemic began and will likely continue. New York’s financial 
sector began moving people out of Manhattan to less expensive 
locations 60 years ago, and the Bay Area’s tech sector has also 
been doing so over the past couple of decades. But again, this 
hasn’t and likely won’t lead to the death of superstar cities. 
Financial jobs will largely remain in Manhattan and tech jobs in 
San Francisco. If anything, I see this as good news for 
companies headquartered in expensive cities. Workers in 
satellite offices often complement rather than substitute for 
workers in headquarters, and tend to strengthen companies 
rather than weaken them. They allow companies to grow and 
become more efficient. In some recent research, I’ve found that, 
at least for the tech sector, the best jobs are not located in cheap 
locations. Google, for example, locates its R&D and management 
jobs in expensive cities---places like San Francisco, Mountain 
View, Zurich, Austin, Seattle, and New York—that already have 
many of those types of jobs. While the cost reduction trend will 
likely continue, I don’t see it negatively affecting superstar cities. 
They will likely thrive as the best jobs ultimately continue to 
cluster there. 
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Marty Young discusses the impacts of 
pandemic-related shifts in work on global real 
estate markets, many of which he expects to 
persist even as workers return to offices 

Pandemic-related shifts in work have significantly impacted 
global real estate markets, both residential and commercial. 
Across the US and other developed economies, demand for 
owner-occupied housing increased sharply, driving double-digit 
home price gains, and office prices in central business districts 
declined as people shifted towards working from home. 
Although workers have started to return to offices as virus 
concerns have somewhat abated, evidence suggests that work 
from home will remain an important component of post-COVID 
work life, suggesting that at least some of the shifts in 
residential and commercial property markets will likely persist. 

Rising residential real estate  

Residential home prices have increased 16% year-over-year in 
the US, with even larger increases of over 25% in historically 
more affordable and less dense cities like Austin, Boise and 
Phoenix. The housing bull market has not been restricted to the 
US. New Zealand, Canada, Sweden, Canada and the 
Netherlands have all also seen double-digit home price gains 
over the past year, fueled by low interest rates and the sharp 
increase in demand for owner-occupied housing as people 
shifted toward working from home. In contrast, the densest 
1% of ZIP codes in the US, which include parts of New York 
City, Chicago, Los Angeles and San Francisco, have 
experienced average year-over-year price gains of just 5%, 
pointing to a shift in housing demand away from cities and 
toward the suburbs. The overall trend of housing demand 
exceeding supply appears likely to extend—we look for house 
price growth to remain strong into 2022. 

Housing markets in the 1% most densely populated ZIP 
codes have underperformed 
Population density percentile (most to least dense, x-axis) vs. 
average year-over-year house price appreciation (y-axis) 

 
Source: US Census Bureau, Zillow, Goldman Sachs GIR.   

Declining commercial real estate 

Commercial real estate has not fared nearly as well as single-
family housing. Office prices in central business districts in the 
US have declined 9% over the past year, as vacancy rates have 

increased and rental rates have compressed. Office properties 
in New York and San Francisco have been hit particularly hard, 
with office utilization in these cities still less than 25% of pre-
COVID levels. While office utilization is likely to increase in the 
coming months as workers continue to return to offices, 
evidence suggests that lower office occupancy rates may 
persist. A January 2021 survey from the Federal Reserve Bank 
of Atlanta, for example, indicates that employers expect 18% 
of office workers to spend at least two days a week working 
from home after the pandemic, up from 6% in 2019. 

Trading implications  

The market pricing of pandemic-related shifts in work patterns 
has varied across asset classes. US office REITs, for example, 
have underperformed the broader US equity market by over 
35% since the onset of the pandemic, suggesting that REIT 
investors are pricing in a slow and incomplete return to office 
work. Pricing of commercial mortgage-backed securities 
(CMBS), however, shows less evidence of pessimism around 
the office sector—our analysis of CMBS bonds suggests that 
investors are not demanding wider spreads for bonds backed 
by pools with higher concentrations of office collateral. Given 
these potentially differentiated views of commercial real estate 
risks across equities versus debt markets, investors with a 
bullish outlook on the office sector may prefer to express that 
view via public REITs, while those with a more bearish view 
may choose to hedge office risks via the CMBX credit default 
swap indices, which reference CMBS bond tranches. 

Office utilization remains well below pre-COVID levels 
Kastle workplace occupancy barometer 

 
Source: Kastle, Goldman Sachs GIR.   

Office REITs have underperformed broader equity market 
Total return indices, January 2020 = 100 

 
Source: S&P, Goldman Sachs GIR.  
 

Marty Young, Senior Housing and Mortgage Analyst 
Email: marty.young@gs.com Goldman Sachs and Co. LLC 
Tel:  917-343-3214 
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Where will work be in the future? 
Healthcare and STEM workers are expected to be in high demand over the next several years… 

Note: Bars reflect projected employment growth (%) in each industry over the 2019-2029 decade; 2019 figures reflect latest available employment data from the BLS.  
Source: US Bureau of Labor Statistics, Goldman Sachs GIR.  

…as job growth is forecasted to be highest in the Mountain States 

 

Note: Map reflects average growth of all occupations in a state; starred areas represent states that are forecasted to have higher net job growth than the US as a whole. 
Source: Projections Central (aggregates employment projections developed by each state), Goldman Sachs GIR.  
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We speak with GS equity analysts about the implications of pandemic-related shifts in work on their sectors   

                       Software – Kash Rangan 
                          Digital acceleration here to stay  
 

 

How have pandemic-related shifts in the way we work 
impacted the software sector? 

The pandemic accelerated many trends in digital transformation 
that were already underway as companies made new 
investments to streamline operations, stay connected to 
customers and employees, and monitor products and inventories 
in an environment of remote work. Specifically, two trends stand 
out. First, digital transactions and app usage rose sharply 
because everyone was suddenly conducting all of their activity—whether it was shopping, ordering from restaurants, streaming 
entertainment, etc.—online from home.The online share of US retail sales increased by 3pp from 11% in 2019 to 14% in 2020 
versus a 1pp increase from 2018 to 2019. Second, companies invested heavily in new technologies to facilitate remote work, 
such as using sensors connected to apps to monitor inventories and remote communication that saw a surge in the use of Zoom, 
Google Meet and a number of teleconferencing and other applications.  

Do you expect these changes will persist post-pandemic? 

Although the pendulum is swinging back to in-person work, we expect digital infrastructure will prove sticky because hybrid work 
will likely be more common in coming years and companies will want to remain resilient against future risks. The COVID-19 crisis 
revealed far more efficient ways to transact, operate, and communicate that won’t just disappear. So, we expect sustained higher 
demand for Customer Relationship Management, Digital Marketing, uCaaS, ERP and Business Intelligence. As workers return to 
the office and resume in-person activities, a dip is possible in some of the major digital categories—like e-commerce, video 
conferencing, and food delivery—that boomed during the pandemic. But while some skeptics may argue that the notion of a 
digital revolution has been inflated, our CIO surveys suggest that we're likely to see normalization back to higher levels once the 
reopening buzz starts to fade and businesses realize the power of digital transformation.  

Looking further out, the risk is that the pandemic pulled forward a multi-year IT investment cycle, so that a positive 6-7-year cycle 
might be condensed to 2-3 years. But just sizing the market for the major software technologies suggests longer-term upside. 
Cloud computing, for example, is only around 35bp of global GDP today, compared to 175bp for enterprise tech. That suggests 
the potential for 5x growth in  cloud computing if it simply replaces legacy technology, which is a conservative estimate.  

What are some specific stock implications/recommendations related to this theme of an evolving future of work? 

One, Microsoft Corp. (MSFT) will benefit as more companies shift over to the cloud. Two, Salesforce.com Inc. (CRM), which is 
focused on enabling businesses to have a holistic picture of customer touchpoints, e-commerce, and sales analytics, is also in a 
good position to capture gains from continued growth in the digital economy as hybrid work models persist. And, three, 
ServiceNow Inc. (NOW) is a provider of cloud-based digital workflow solutions that should outperform in this more flexible work 
environment given all of the challenges it creates for big companies in term of network traffic growth, systems complexity, and 
IT vulnerability.   

Chart source: Sensor Tower, Goldman Sachs GIR. See also Americas Benchmarking Software CRM / uCaaS / Dev Ops Categories See Strong Revisions as DX 
Momentum Continues. 

                        Hardware and Communications Technology –  Rod Hall 
                           Higher networking demand to stick post-pandemic  
 
 
 
How have pandemic-related shifts in the way we work impacted your sector? 

There were two big implications for the hardware sector. First, many firms increased and upgraded their PC fleets to equip 
employees working from home. For example, call center workers suddenly required PCs to do their job remotely. The total number 
of PCs sold last year grew by 13.4% to around 296mn, compared to an annual run rate of 255m-265m in the five years prior, and 
we’re forecasting a sharp increase to 318mn this year. Second, the rise of Zoom and other new communications technologies has 
substantially increased demand for office networking equipment, which was insufficient to support the network requirements of 

The future of work: sector views 
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video conferencing that requires >15 times more bandwidth than audio, on average. As a result, spending on campus networking 
is expected to rise by 4.3% to $15.6bn in 2021 as employees return to offices. But one thing that didn't change was overall data 
center workloads, because workers generally use the same amount of data whether they're working from the office or from home.  

Do you expect these trends to persist?  

CIOs’ spending intentions suggest the combination of a stronger 
macro backdrop and an acceleration of the trends toward 
digitization and hybrid work should contribute to a period of strong 
IT investment over the next year, including above-trend spending 
on networking equipment. Virtual reality technology, which 
essentially sold out when the pandemic hit due to high demand 
from Silicon Valley engineers, may also see slightly faster 
adoption post pandemic though the eventual addressable market 
still seems small. True AR technologies likely have a larger total 
addressable market (TAM), but are not expected to be available 
for 4-5 years. For PCs, while we expect some strength to persist 
next year and forecast sales of 285mm in 2022, we think this 
mostly reflects a pull-forward in replacement demand rather than 
a new normal for the segment, which saw essentially flat demand 
growth for the three years prior to the pandemic.    

What are some specific stock implications/recommendations related to this theme of an evolving future of work? 

Campus and office networking companies like Cisco Systems Inc. (CISCO), Juniper Networks Inc. (JNPR), and Arista Networks 
Inc. (ANET) are well positioned to continue to capture gains from expected elevated network demand. Pandemic-related shifts also 
led us to moderate our bearish view on Apple Inc. (AAPL) given the sharp rise in demand for Macs and other devices, but we 
remain skeptical that current levels of demand are sustainable well into 2022. Lastly, we recently upgraded Sonos Inc. (SONO) to 
Neutral in part due to the fact that greater migration to the suburbs could cause more people to upgrade/purchase new systems, 
although we expect a dip in demand relative to the pandemic-related surge we’ve seen over the past year. 

Chart source: Goldman Sachs GIR. See also Future of Work: Home Infrastructure, Extended Reality Systems and other key changes in a Post COVID-19 Era.  
 

                      Real Estate/REITs –  Caitlin Burrows 
                        Too much discount for office REITs  
 
 

How have pandemic-related shifts in the way we work 
impacted your sector? 

In terms of office REITs, it’s first important to note that the 
amount of square footage per person in offices had already been 
trending lower pre-pandemic based on the changing structure of 
modern work spaces. During the pandemic, in-office work 
troughed in April 2020 at up to 90% below the pre-pandemic 
level (depending on the location) and the average office utilization 
rate across the top 10 US metros has rebounded to only 34% as 
of July 2021. But despite this decline in office utilization, the drop in office occupancy, or the amount of space actually leased, has 
been less than 500bps because most office leases are multi-year contracts. Office REIT rent collections in 2Q20 averaged 96.2%, 
suggesting that tenants largely continued to pay their rents. At the same time, industrial REITs saw a substantial boost from the 
surge in demand for warehouse space as the pandemic accelerated shifts towards e-commerce. In 2H20, industrial leasing activity 
increased 17% versus 2019 levels, and this strong double-digit growth has continued in 2021: 2Q21 leasing activity increased 21% 
versus 2Q19.   

Do you expect these changes will persist as the economy reopens?  

We’re fairly optimistic on the likely return of in-person office work, and expect the demand for office space won't fall significantly 
even if hybrid work is here to stay. A recent survey we conducted showed that 75% of office workers expect to be back full time 
by mid-2022. And, in NY, office workers expect to work from the office on average 4.1 days per week by mid-2022, compared to 
4.3 prior to the pandemic, suggesting only a small shift from the pre-pandemic environment. In a world of hybrid work, where 
employees are coming in 3 or more days a week, calculations for how much space firms need just won’t change much relative to 
pre-pandemic levels. On the industrial side, the boom in e-commerce growth could decline from the peak, but we believe demand 
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for industrial space will continue to be elevated as tenants focus on supply chain security by increasing safety stock and focusing 
on warehouse locations near dense urban areas to support faster delivery times. 

What are some specific stock implications/recommendations related to this theme of an evolving future of work? 

Based on the data we track, we believe the outlook for office REITs is better than people think. Office REITs are still pricing a 33% 
discount to the broader REITs complex relative to their historical average, and we expect this gap to narrow. To  
the extent tenants do give up leases owing to reduced space needs, office REITs are better positioned to back-fill vacancies 
because they own generally higher quality/better maintained properties, and are likely to benefit from a flight to quality. That said, 
growing tenant demands to improve work spaces in order to attract workers back to the office could require more REIT capex 
spend, negatively impacting REITs' cash flow on the margin.  
 
In terms of what to own now, we see exposure to urban centers and marquee developments as key differentiators. We are BUY 
rated on two office REITs, SL Green Realty Corp (SLG). and Hudson Pacific Properties Inc. (HPP), which have substantial exposure 
to New York and San Francisco, respectively—where the incremental improvement in return-to-office rates are likely to be more 
significant than national averages that didn’t have as significant of an initial falloff in utilization—and are in the process of leasing 
or have already fully leased major new developments. On the industrial side, while industrial REITs remain well positioned from a 
fundamental perspective, we're Buy rated on just one name in this space—Prologis Inc. (PLD)—given that much of the upside for 
the sector has already been priced in, in our view. 
Chart source: Kastle Systems, Goldman Sachs GIR. See also 2Q21 REIT Preview: Themes to watch during earnings.   

 

Travel & Leisure –  Stephen Grambling                          
Business travel recovery has room to run  

 

How have pandemic-related shifts in the way we work 
impacted your sector? 

The shift toward remote work and the associated sharp decline 
in business travel was a massive shock to the hotel and leisure 
industry given that business travel accounts for about 55% of US 
hotel revenues, and is therefore highly correlated with macro 
indicators such as Industrial Production (IP) and non-farm payrolls 
especially. At the height of the pandemic in the US during 2Q20, 
revenue per available room night (RevPAR)—the industry's 
standard performance metric that takes into account both 
occupancy and room rates—fell over 80%. But a strong rebound in leisure travel this summer has pushed RevPAR back to pre-
pandemic levels in recent weeks. That said, business travel remains more than 30% below pre-pandemic levels, and cities with 
high exposure to business travel remain more depressed, with RevPAR in San Francisco, Boston, Washington and New York all 
more than 60% below 2019 levels.   

Do you expect these changes will persist?  

We expect business travel to recover faster than people think, but also anticipate longer-lasting changes in the way that people 
travel that will permanently impact the sector. At our Travel & Leisure conference in early June, not a single investor we polled 
thought business travel would exceed 2019 activity levels this year and ~20% believed it would never recover. This corresponded 
with our own investor conversations and management teams only looking for a full recovery in hotel RevPAR by 2023. Despite 
these fears, US RevPAR hit 2019 levels in early July, though business travel remains depressed. So, we think people are a bit too 
pessimistic on the prospects for Travel and Leisure in general, and on the outlook for business travel in particular.  

And remote work is not necessarily a net negative if people now need to travel occasionally to check in at headquarters/attend 
meetings in person or companies plan offsites/conventions to gather their people periodically. We're also seeing a blurring of the 
line between business and leisure travel, or  "Bleisure" travel, in which people take longer-duration trips that combine elements of 
both. The percentage of business trips with a leisure component grew from ~43% in 2016 to 60% in 2018, according to Expedia, 
and we expect the pandemic to accelerate this trend, which should be a tailwind for the travel recovery. On net, we expect business 
travel to continue to recover to ~15% below 2019 levels in 2022 and RevPAR to do be only down ~10% vs. 2019, ahead of 
consensus looking for down ~20%.  

What are some specific stock implications/recommendations related to this theme of an evolving future of work? 

Hyatt Hotels Corp (H) is well positioned to take advantage of the rebound in business and group travel given that their revenue is 
skewed toward this segment, and we have the only Buy rating on the street. We think the recovery in business and group travel, 
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along with the likelihood that their marquee locations will retain their value will eventually catalyze a material re-rating in Hyatt 
shares.     

Chart source: Google, STR, ShopperTrak RCT CorporationBooking.com, OpenTable, Goldman Sachs GIR. See also The future of work and hotels: less business, more 
(b)leisure?  
  

                       Airlines – Catherine O'Brien                          
                          Leisure gains help offset business losses 
 
 

How have pandemic-related shifts in the way we work 
impacted your sector? 

Business travel fell by roughly 95% during the height of the 
pandemic as face-to-face meetings came to an abrupt standstill, 
and remains down roughly 60% relative to 2019 levels. This slow 
recovery is significant because business travel represents about 
a third of all US airline traffic, and we estimate ~50% of revenue 
for each of the “Big 3” US carriers (American, Delta, and United). 
But the shift to remote work was not all bad news for airlines; 
volumes increased on typically slower travel days like Wednesdays as “work from anywhere” allowed customers to more easily 
travel midweek. Airlines were also able to respond to the changing dynamics by reallocating a sizable portion of their flights to 
leisure destinations (Delta allocated roughly a third of its domestic fourth quarter 2020 capacity to leisure routes). And overall travel 
volumes continue to recover towards pre-pandemic levels in recent weeks as domestic leisure demand has picked up. 

Do you expect these changes to persist?  

We expect a step-up in business travel demand in the fall as offices reopen and more people head back to work, but think the 
recovery to pre-pandemic levels will take several years, and 10-15% of corporate demand could permanently be lost. A recent Delta 
survey of their large corporate accounts found that 36% expected a return to pre-pandemic business travel no later than 2022 and 
21% no later than 2023 (vs. 38% unsure and 5% never). Even if some workers don’t return to the office, a continuation of “work 
from anywhere” off-peak travel and the potential for people to need to travel occasionally for in-office meetings and/or to gather 
with colleagues could support travel volumes. As a result, we're forecasting that the "Big 3" airlines will face a moderate 200bp 
headwind to passenger unit revenue ("PRASM"), our preferred measure of airline revenue production efficiency, relative to the pure 
leisure carriers in FY22. 

What are some specific stock implications/recommendations related to this theme of an evolving future of work? 

United Airlines Holdings (UAL) is best positioned to gain exposure to a recovery in business travel as it's currently trading at the 
largest discount among the major airlines, it has a “big city” hub structure, and has the most international exposure. And Alaska 
Air Group Inc. (ALK) is best positioned should business travel continue to struggle, as it is poised to grow its corporate/international 
market share during the pandemic on the back of new partnerships. So even if the pie is shrinking, ALK could gain on a relative 
basis. Lastly, we've modeled scenarios where corporate travel recovers faster than our baseline, which would result in significant 
upward EPS revisions across the sector. 

Chart source: TSA, Facteus, STR, Kayak, Goldman Sachs GIR. See also Airlines: Early indications of corporate/international rebound over 2H21; Buy UAL.  
 

Retail/Broadlines & Hardlines – Kate McShane                         
Leaps for e-commerce, fulfillment and automation 
 
 

How have pandemic-related shifts in the way we work impacted your sector? 
The pandemic has rapidly accelerated the shift toward e-commerce and triggered a new digital age for the retail industry as most 
people moved to work and shop remotely. Just to size the surge, most of the companies we cover have earned four years of 
revenue in just the last two, as the wallet share from restaurants and leisure shifted to retail. E-commerce sales accounted for a 
large portion of the increase; US e-commerce sales rose by over 40% yoy in 2Q20, and have roughly remained at the same dollar 
levels ever since. And among the companies we cover, we estimate digital sales on average made up ~19% of total 2020 sales, 
up from ~12% in 2019. More broadly, the pandemic meaningfully increased in-store fulfillment, sped up the ongoing race among 
retailers for same day delivery and shifted the demand for workers across the industry, with, for example, the demand for pickers 
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versus salespeople growing. The ongoing trend towards automation has also been in play, with for example, robotic arms 
increasingly picking the most popular items for order fulfillment.  

Do you expect these changes will persist?  

We expect retail spending will tick down this year as some 
consumers return to the office and the economy normalizes 
because people will arguably have less idle time to shop online and 
will have more options to spend their money on restaurants, 
entertainment, etc. But we still expect total retail spending levels to 
be elevated vs. 2019 given continued levels of excess savings, 
improving employment trends and ongoing child tax credits. And 
when it comes to industry headcount, although automation trends 
will persist, we expect employment to remain relatively flat over the 
next few years as many workers transition to new jobs. For 
example, Target Inc. (TGT) and Walmart Inc. (WMT) are increasingly 
focused on positioning employees as "experts" in certain areas as 
more routine tasks become automated. And wages are rising as 
more states adopt a higher minimum wage, reinforcing the trend 
towards rising wages. 

What are some specific stock implications/recommendations related to this theme of an evolving future of work? 

We see the most upside for retailers like Target Corp. (TGT) and BJ's Wholesale Club Holdings (BJ) who've gained market share 
during the pandemic and have shown an ability to provide optionality in terms of product and delivery, which leaves them well  
positioned to outperform even as higher wages dent margins. As same day service has increased in importance for e-commerce 
sales over the past year, store-based fulfillment is a competitive advantage for TGT and BJ given existing footprints within higher 
average population density areas, while we also note TGT owns its own third-party delivery provider, Shipt.  

Chart source: IRI Worldwide, Sensor Tower, Goldman Sachs GIR. See also The New Digital Age of Retail: Introducing Our Four-Part Series. 

                      Banks & Advisors – Richard Ramsden                            
                         More digitization means more investment   
 
 

How have pandemic-related shifts in the way we work 
impacted your sector, and how are these impacts likely to 
evolve? 

The financial sector has been digitizing for years, which has 
typically meant fewer cash and check transactions. The 
pandemic accelerated this shift, forcing the holdouts to fully 
embrace digitization. We’ve seen the use of cash and checks 
decline by around 20%, and one of our banks flagged that digital 
transactions increased by 13pp from 67% to 80% of their total 
transactions from early 2019 to early 2020. These shifts are 
likely to persist as once retail customers switch to transacting digitally, they rarely step foot in a branch again, except when they 
require advice on major financial decisions around mortgages, estate planning, etc. That means that the type of people working in 
bank branches will need to evolve, and that bank spending on IT and digital infrastructure will remain elevated. About 10% of the 
revenue of the banks we cover is already spent on technology, but with customers now benchmarking their banks' digital 
experience against the likes of Amazon and Google as opposed to against competitor banks, future investment will need to be 
substantial. The acceleration—and widespread acceptance—of these shifts is set to compress a 5-year investment cycle into 2-3 
years.  

What are the implications of this for bank profitability?  

Most of the benefits of these investments will accrue to customers rather than shareholders, as has been the trend historically, in 
the form of lower transaction costs and an improved user experience. But this is more about staying competitive as opposed to 
boosting profitability. Banks must keep up with the technological innovation occurring in other parts of the financial sector to keep 
customers. 
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Where does the sector stand on the issue of Return to Work (RTW)? 

Banks have diverged substantially on plans to bring workers back to the office. Some banks argue that remote work was successful 
during the pandemic precisely because employees had built up a store of goodwill, collaboration, and cohesion from having worked 
together in person. The pandemic forced them to draw down some of this reserve, and the only way to build it back up is by 
returning to the office. Other banks see the ability to offer workers more flexibility as a potential competitive advantage in attracting 
and retaining talent. But different pandemic-related shifts have arguably had just as material implications for workers in the sector; 
for example, the fact that investment bankers could make many more pitches per day over Zoom versus having to travel created 
substantially more work for junior bankers no matter where they were working, which is likely unsustainable given the current 
levels of burnout. And all of this has been occurring against the trend of financial institutions reducing headcount in large cities to 
reduce costs and leverage local talent that was well underway before the pandemic. Where the talent stays/goes in the context of 
all of these evolving dynamics will be a telling indicator of the sector’s future of work.     

Chart source: Sensor Tower, Goldman Sachs GIR. 

A look at where other sectors stand: 

 
 
 
 
 
 
 
 
 
 

 
Note: For more detail on the cateogries and methodology see The GS US Reopening Scale; Index uses yoy % change through Janaury 2021 and 2-yr stacked metrics Feb 
1st, 2021 onwards as we begin to lap the COVID-19 impact from 2020. 
Source: Google LLC "Google COVID-19 Community Mobility Reports"; https://www.google.com/covid19/mobility/. Accessed: 7/27/21; Sensor Tower, Goldman Sachs GIR. 
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Summary of our key forecasts  
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Current Activity Indicator (CAI) 
GS CAIs 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 (PMIs). All of these problems reduce the effectiveness of 
GDP for investment and policy decisions. Our CAIs aim to address GDP’s shortcomings and provide a timelier read on the pace 
of growth.  

For more, see our CAI page and Global Economics Analyst: Trackin’ All Over the World – Our New Global CAI, 25 February 
2017. 

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 FCIs 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. FCIs can provide valuable information 
about the economic growth outlook and the direct and indirect effects of monetary policy on real economic activity.  

FCIs 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 FCI 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. FCIs 
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 FCI page, Global Economics Analyst: Our New G10 Financial Conditions Indices, 20 April 2017, and Global 
Economics Analyst: Tracking EM Financial Conditions – Our New FCIs, 6 October 2017. 

Goldman Sachs Analyst Index (GSAI) 
The US GSAI 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. 

Glossary of GS proprietary indices 
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https://research.gs.com/content/research/themes/cai.html
https://research.gs.com/content/research/en/reports/2017/02/25/ba9a97d9-e2d5-43e7-a0b9-19d6fd282bdc.html
https://research.gs.com/content/research/en/reports/2017/02/25/ba9a97d9-e2d5-43e7-a0b9-19d6fd282bdc.html
https://research.gs.com/content/research/themes/gsdeer.html
https://research.gs.com/content/research/en/reports/2016/01/26/0a10ed70-56f2-4515-b73b-fa57dbeb306d.pdf
https://research.gs.com/content/research/en/reports/2017/06/29/4c2b23b0-6fd5-48dd-bd6c-a474d1a0b6f6.html
https://research.gs.com/content/research/en/reports/2017/06/29/4c2b23b0-6fd5-48dd-bd6c-a474d1a0b6f6.html
https://research.gs.com/content/research/themes/fci.html
https://research.gs.com/content/research/en/reports/2017/04/20/c10f888f-4faa-4ffc-b4c2-518cf5ffffe3.html
https://research.gs.com/content/research/en/reports/2017/10/06/172c1e3f-b851-45a7-b503-3e9b665f295c.sitePilot.html
https://research.gs.com/content/research/en/reports/2017/10/06/172c1e3f-b851-45a7-b503-3e9b665f295c.sitePilot.html
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https://publishing.gs.com/content/research/en/reports/2021/06/29/11152b0e-3e48-4f3a-ae35-9f2eccc21dde.html
https://publishing.gs.com/content/research/en/reports/2021/06/29/11152b0e-3e48-4f3a-ae35-9f2eccc21dde.html
https://publishing.gs.com/content/research/en/reports/2021/06/29/11152b0e-3e48-4f3a-ae35-9f2eccc21dde.html
https://publishing.gs.com/content/research/en/reports/2021/06/29/11152b0e-3e48-4f3a-ae35-9f2eccc21dde.html
https://research.gs.com/content/research/en/reports/2019/11/26/3d25dd04-96ef-4cb1-b4b2-38a9808e679d.pdf
https://research.gs.com/content/research/en/reports/2019/11/26/3d25dd04-96ef-4cb1-b4b2-38a9808e679d.pdf
https://research.gs.com/content/research/en/reports/2019/11/26/3d25dd04-96ef-4cb1-b4b2-38a9808e679d.pdf
https://publishing.gs.com/content/research/en/reports/2021/05/21/fbfc02be-941a-4504-8f98-9abd49f85ff6.pdf
https://publishing.gs.com/content/research/en/reports/2021/05/21/fbfc02be-941a-4504-8f98-9abd49f85ff6.pdf
https://publishing.gs.com/content/research/en/reports/2021/05/21/fbfc02be-941a-4504-8f98-9abd49f85ff6.pdf
https://research.gs.com/content/research/en/reports/2019/10/10/659008c3-e06b-400e-ad02-2946c57f6201.pdf
https://research.gs.com/content/research/en/reports/2019/10/10/659008c3-e06b-400e-ad02-2946c57f6201.pdf
https://research.gs.com/content/research/en/reports/2019/10/10/659008c3-e06b-400e-ad02-2946c57f6201.pdf
https://publishing.gs.com/content/research/en/reports/2021/04/02/42ac3e1d-f480-4031-a76a-74641e1f0dcf.html
https://publishing.gs.com/content/research/en/reports/2021/04/02/42ac3e1d-f480-4031-a76a-74641e1f0dcf.html
https://publishing.gs.com/content/research/en/reports/2021/04/02/42ac3e1d-f480-4031-a76a-74641e1f0dcf.html
https://publishing.gs.com/content/research/en/reports/2021/04/02/42ac3e1d-f480-4031-a76a-74641e1f0dcf.html
https://research.gs.com/content/research/en/reports/2019/09/12/f75d7d59-df26-421d-9541-5f452f7b8fce.pdf
https://research.gs.com/content/research/en/reports/2019/09/12/f75d7d59-df26-421d-9541-5f452f7b8fce.pdf
https://research.gs.com/content/research/en/reports/2019/09/12/f75d7d59-df26-421d-9541-5f452f7b8fce.pdf
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https://publishing.gs.com/content/research/en/reports/2020/12/17/b52a33d4-3485-49bd-b772-43d96ea395ef.pdf
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https://research.gs.com/content/research/en/reports/2018/07/10/62e96ddc-43fd-4bb6-8f2a-309617fbed97.pdf
https://research.gs.com/content/research/en/reports/2018/07/10/62e96ddc-43fd-4bb6-8f2a-309617fbed97.pdf
https://research.gs.com/content/research/en/reports/2019/12/18/7921283a-efdf-4416-9d88-aaa0d2bbbf4d.pdf
https://research.gs.com/content/research/en/reports/2019/12/18/7921283a-efdf-4416-9d88-aaa0d2bbbf4d.pdf
https://research.gs.com/content/research/en/reports/2019/12/18/7921283a-efdf-4416-9d88-aaa0d2bbbf4d.pdf
https://research.gs.com/content/research/en/reports/2018/06/12/e84bb5ab-cd88-42ad-aea0-2f29e644436d.html
https://research.gs.com/content/research/en/reports/2018/06/12/e84bb5ab-cd88-42ad-aea0-2f29e644436d.html
https://research.gs.com/content/research/en/reports/2018/06/12/e84bb5ab-cd88-42ad-aea0-2f29e644436d.html
https://research.gs.com/content/research/en/reports/2019/11/26/3d25dd04-96ef-4cb1-b4b2-38a9808e679d.pdf
https://publishing.gs.com/content/research/en/reports/2021/04/02/42ac3e1d-f480-4031-a76a-74641e1f0dcf.html
https://research.gs.com/content/research/en/reports/2019/10/10/659008c3-e06b-400e-ad02-2946c57f6201.pdf
https://publishing.gs.com/content/research/en/reports/2021/04/02/42ac3e1d-f480-4031-a76a-74641e1f0dcf.html
https://research.gs.com/content/research/en/reports/2019/09/12/f75d7d59-df26-421d-9541-5f452f7b8fce.pdf
https://publishing.gs.com/content/research/en/reports/2021/02/25/1742e9cd-f462-480e-9f34-9f5def5f0430.pdf
https://research.gs.com/content/research/en/reports/2019/08/08/b176e205-7ac2-45f7-8473-8f8e2559697c.pdf
https://publishing.gs.com/content/research/en/reports/2021/01/28/5717f0a9-2262-4705-9c8a-dd39acf680f1.html
https://research.gs.com/content/research/en/reports/2019/07/11/7e99618e-aec2-4f02-b0a6-99d0eeb3537b.pdf
https://publishing.gs.com/content/research/en/reports/2020/12/17/b52a33d4-3485-49bd-b772-43d96ea395ef.pdf
https://research.gs.com/content/research/en/reports/2019/06/06/77112409-8d8b-4763-a1a3-d97db9417040.pdf
https://publishing.gs.com/content/research/en/reports/2020/10/30/b65b02be-c3bf-4827-8d53-6a0367d927c1.pdf
https://research.gs.com/content/research/en/reports/2019/05/09/ba9750aa-36b2-4295-8374-73e0b7f5c6a8.pdf
https://research.gs.com/content/research/en/reports/2020/10/01/bd1b1d93-4759-4be1-97fc-b9fe4aa8eef2.pdf
https://research.gs.com/content/research/en/reports/2019/04/11/ff3bd38f-14c2-45c5-a114-2e1094934638.pdf
https://research.gs.com/content/research/en/reports/2020/08/13/40ddcfcb-0584-4602-83ed-4f1625b9992e.pdf
https://research.gs.com/content/research/en/reports/2019/03/05/3dcfae71-ecff-492a-b293-c072f3ea8946.pdf
https://research.gs.com/content/research/en/reports/2020/07/16/3d4ae50c-c299-407b-98a1-35a01d518bc1.pdf
https://research.gs.com/content/research/en/reports/2019/02/04/d70c0338-539c-4c64-91bd-adad3b82f2ea.pdf
https://research.gs.com/content/research/en/reports/2020/05/28/6160d150-5f6c-4250-96b8-9249a94c0d87.pdf
https://research.gs.com/content/research/en/reports/2018/12/07/957593a1-c621-4bae-81d4-ffd9f59987d1.pdf
https://research.gs.com/content/research/en/reports/2020/04/28/ea0c9c68-adba-453b-b17d-963548a2fbb8.pdf
https://research.gs.com/content/research/en/reports/2018/10/29/617c988b-d67a-4c9f-a1e0-d060408faf97.pdf
https://research.gs.com/content/research/en/reports/2020/04/01/604c0c49-5a54-4d93-8323-cbec5ee3153e.pdf
https://research.gs.com/content/research/en/reports/2018/10/16/d4e5251b-44c8-4440-8c80-50e606022860.pdf
https://research.gs.com/content/research/en/reports/2020/03/24/6799d2cc-8227-414c-92e6-6e9ad730f9ae.pdf
https://research.gs.com/content/research/en/reports/2018/09/13/9174a540-4da4-402b-a36b-a7b61f6988fb.pdf
https://research.gs.com/content/research/en/reports/2020/02/28/84968cbc-e84a-4444-9258-c9c9238dbad5.pdf
https://research.gs.com/content/research/en/reports/2018/08/09/c66b12eb-0c55-4270-b7f7-af6cbf8bd0b7.pdf
https://research.gs.com/content/research/en/reports/2020/01/30/7e49fd49-5c03-4d89-b64f-4001e1b5b64f.pdf
https://research.gs.com/content/research/en/reports/2018/07/10/62e96ddc-43fd-4bb6-8f2a-309617fbed97.pdf
https://research.gs.com/content/research/en/reports/2019/12/18/7921283a-efdf-4416-9d88-aaa0d2bbbf4d.pdf
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Disclosure Appendix 
 
Reg AC 
We, Allison Nathan, Jenny Grimberg, Gabe Lipton Galbraith, Spencer Hill, CFA and Marty Young, hereby certify that all of the views expressed in 
this report accurately reflect our personal views, which have not been influenced by considerations of the firm’s business or client relationships. 
We, Caitlin Burrows, Stephen Grambling, CFA, Rod Hall, CFA, Kate McShane, CFA, Catherine O’Brien, Richard Ramsden and Kash Rangan, hereby 
certify that all of the views expressed in this report accurately reflect our personal views about the subject company or companies and its or their 
securities. We also certify that no part of our compensation was, is or will be, directly or indirectly, related to the specific recommendations or 
views expressed in this report.  
Unless otherwise stated, the individuals listed on the cover page of this report are analysts in Goldman Sachs’ Global Investment Research division. 
 

Logo Disclosure 
Please note: Third party brands used in this report are the property of their respective owners, and are used here for informational purposes only. 
The use of such brands should not be viewed as an endorsement, affiliation or sponsorship by or for Goldman Sachs or any of its 
products/services.  
 

Rating and pricing information 
Alaska Air Group Inc. (Buy, $59.66), Apple Inc. (Neutral, $144.98), Arista Networks Inc. (Buy, $377.05), BJ's Wholesale Club Holdings (Buy, $49.82), Cisco 
Systems Inc. (Buy, $54.77), Hudson Pacific Properties Inc. (Buy, $27.43), Hyatt Hotels Corp. (Buy, $79.08), Juniper Networks Inc. (Buy, $26.98), Microsoft 
Corp. (Buy, $286.22), Prologis Inc. (Buy, $127.63), SL Green Realty Corp. (Buy, $76.29), Salesforce.com Inc. (Buy, $243.96), ServiceNow Inc. (Buy, $583.35), 
Sonos Inc. (Neutral, $33.37), Target Corp. (Buy, $257.42) and United Airlines Holdings (Buy, $49.14).  
 

GS Factor Profile 
The Goldman Sachs Factor Profile provides investment context for a stock by comparing key attributes to the market (i.e. our coverage universe) 
and its sector peers. The four key attributes depicted are: Growth, Financial Returns, Multiple (e.g. valuation) and Integrated (a composite of 
Growth, Financial Returns and Multiple). Growth, Financial Returns and Multiple are calculated by using normalized ranks for specific metrics for 
each stock. The normalized ranks for the metrics are then averaged and converted into percentiles for the relevant attribute. The precise calculation 
of each metric may vary depending on the fiscal year, industry and region, but the standard approach is as follows: 
Growth is based on a stock's forward-looking sales growth, EBITDA growth and EPS growth (for financial stocks, only EPS and sales growth), with 
a higher percentile indicating a higher growth company. Financial Returns is based on a stock's forward-looking ROE, ROCE and CROCI (for 
financial stocks, only ROE), with a higher percentile indicating a company with higher financial returns. Multiple is based on a stock's forward-
looking P/E, P/B, price/dividend (P/D), EV/EBITDA, EV/FCF and EV/Debt Adjusted Cash Flow (DACF) (for financial stocks, only P/E, P/B and P/D), 
with a higher percentile indicating a stock trading at a higher multiple. The Integrated percentile is calculated as the average of the Growth 
percentile, Financial Returns percentile and (100% - Multiple percentile). 
Financial Returns and Multiple use the Goldman Sachs analyst forecasts at the fiscal year-end at least three quarters in the future. Growth uses 
inputs for the fiscal year at least seven quarters in the future compared with the year at least three quarters in the future (on a per-share basis for 
all metrics). 
For a more detailed description of how we calculate the GS Factor Profile, please contact your GS representative.  
 

M&A Rank 
Across our global coverage, we examine stocks using an M&A framework, considering both qualitative factors and quantitative factors (which may 
vary across sectors and regions) to incorporate the potential that certain companies could be acquired. We then assign a M&A rank as a means of 
scoring companies under our rated coverage from 1 to 3, with 1 representing high (30%-50%) probability of the company becoming an acquisition 
target, 2 representing medium (15%-30%) probability and 3 representing low (0%-15%) probability. For companies ranked 1 or 2, in line with our 
standard departmental guidelines we incorporate an M&A component into our target price. M&A rank of 3 is considered immaterial and therefore 
does not factor into our price target, and may or may not be discussed in research. 
 

Quantum 
Quantum is Goldman Sachs' proprietary database providing access to detailed financial statement histories, forecasts and ratios. It can be used for 
in-depth analysis of a single company, or to make comparisons between companies in different sectors and markets. 
 

Disclosures 
Distribution of ratings/investment banking relationships 
Goldman Sachs Investment Research global Equity coverage universe 
 Rating Distribution  Investment Banking Relationships 
 Buy Hold Sell  Buy Hold Sell 

Global 52% 34% 14%  64% 56% 47% 

As of July 1, 2021, Goldman Sachs Global Investment Research had investment ratings on 3,011 equity securities. Goldman Sachs assigns stocks 
as Buys and Sells on various regional Investment Lists; stocks not so assigned are deemed Neutral. Such assignments equate to Buy, Hold and 
Sell for the purposes of the above disclosure required by the FINRA Rules. See 'Ratings, Coverage universe and related definitions' below. The 
Investment Banking Relationships chart reflects the percentage of subject companies within each rating category for whom Goldman Sachs has 
provided investment banking services within the previous twelve months. 
 

Regulatory disclosures 
Disclosures required by United States laws and regulations 
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See company-specific regulatory disclosures above for any of the following disclosures required as to companies referred to in this report: manager 
or co-manager in a pending transaction; 1% or other ownership; compensation for certain services; types of client relationships; managed/co-
managed public offerings in prior periods; directorships; for equity securities, market making and/or specialist role. Goldman Sachs trades or may 
trade as a principal in debt securities (or in related derivatives) of issuers discussed in this report. 
The following are additional required disclosures: Ownership and material conflicts of interest: Goldman Sachs policy prohibits its analysts, 
professionals reporting to analysts and members of their households from owning securities of any company in the analyst's area of 
coverage.  Analyst compensation:  Analysts are paid in part based on the profitability of Goldman Sachs, which includes investment banking 
revenues.  Analyst as officer or director: Goldman Sachs policy generally prohibits its analysts, persons reporting to analysts or members of their 
households from serving as an officer, director or advisor of any company in the analyst's area of coverage.  Non-U.S. Analysts:  Non-U.S. analysts 
may not be associated persons of Goldman Sachs & Co. LLC and therefore may not be subject to FINRA Rule 2241 or FINRA Rule 2242 
restrictions on communications with subject company, public appearances and trading securities held by the analysts.  
Distribution of ratings: See the distribution of ratings disclosure above.  Price chart: See the price chart, with changes of ratings and price targets 
in prior periods, above, or, if electronic format or if with respect to multiple companies which are the subject of this report, on the Goldman Sachs 
website at https://www.gs.com/research/hedge.html.  
 

Additional disclosures required under the laws and regulations of jurisdictions other than the United States 
The following disclosures are those required by the jurisdiction indicated, except to the extent already made above pursuant to United States laws 
and regulations. Australia: Goldman Sachs Australia Pty Ltd and its affiliates are not authorised deposit-taking institutions (as that term is defined in 
the Banking Act 1959 (Cth)) in Australia and do not provide banking services, nor carry on a banking business, in Australia. This research, and any 
access to it, is intended only for "wholesale clients" within the meaning of the Australian Corporations Act, unless otherwise agreed by Goldman 
Sachs. In producing research reports, members of the Global Investment Research Division of Goldman Sachs Australia may attend site visits and 
other meetings hosted by the companies and other entities which are the subject of its research reports. In some instances the costs of such site 
visits or meetings may be met in part or in whole by the issuers concerned if Goldman Sachs Australia considers it is appropriate and reasonable in 
the specific circumstances relating to the site visit or meeting. To the extent that the contents of this document contains any financial product 
advice, it is general advice only and has been prepared by Goldman Sachs without taking into account a client's objectives, financial situation or 
needs. A client should, before acting on any such advice, consider the appropriateness of the advice having regard to the client's own objectives, 
financial situation and needs. A copy of certain Goldman Sachs Australia and New Zealand disclosure of interests and a copy of Goldman Sachs’ 
Australian Sell-Side Research Independence Policy Statement are available at: https://www.goldmansachs.com/disclosures/australia-new-
zealand/index.html.  Brazil: Disclosure information in relation to CVM Resolution n. 20 is available 
at https://www.gs.com/worldwide/brazil/area/gir/index.html. Where applicable, the Brazil-registered analyst primarily responsible for the content of 
this research report, as defined in Article 20 of CVM Resolution n. 20, is the first author named at the beginning of this report, unless indicated 
otherwise at the end of the text.  Canada: Goldman Sachs Canada Inc. is an affiliate of The Goldman Sachs Group Inc. and therefore is included in 
the company specific disclosures relating to Goldman Sachs (as defined above). Goldman Sachs Canada Inc. has approved of, and agreed to take 
responsibility for, this research report in Canada if and to the extent that Goldman Sachs Canada Inc. disseminates this research report to its 
clients.  Hong Kong: Further information on the securities of covered companies referred to in this research may be obtained on request from 
Goldman Sachs (Asia) L.L.C.  India: Further information on the subject company or companies referred to in this research may be obtained from 
Goldman Sachs (India) Securities Private Limited, Research Analyst - SEBI Registration Number INH000001493, 951-A, Rational House, Appasaheb 
Marathe Marg, Prabhadevi, Mumbai 400 025, India, Corporate Identity Number U74140MH2006FTC160634, Phone +91 22 6616 9000, Fax +91 22 
6616 9001. Goldman Sachs may beneficially own 1% or more of the securities (as such term is defined in clause 2 (h) the Indian Securities 
Contracts (Regulation) Act, 1956) of the subject company or companies referred to in this research report.  Japan: See below.  Korea: This 
research, and any access to it, is intended only for "professional investors" within the meaning of the Financial Services and Capital Markets Act, 
unless otherwise agreed by Goldman Sachs. Further information on the subject company or companies referred to in this research may be 
obtained from Goldman Sachs (Asia) L.L.C., Seoul Branch.  New Zealand: Goldman Sachs New Zealand Limited and its affiliates are neither 
"registered banks" nor "deposit takers" (as defined in the Reserve Bank of New Zealand Act 1989) in New Zealand. This research, and any access to 
it, is intended for "wholesale clients" (as defined in the Financial Advisers Act 2008) unless otherwise agreed by Goldman Sachs. A copy of certain 
Goldman Sachs Australia and New Zealand disclosure of interests is available at: https://www.goldmansachs.com/disclosures/australia-new-
zealand/index.html.  Russia: Research reports distributed in the Russian Federation are not advertising as defined in the Russian legislation, but are 
information and analysis not having product promotion as their main purpose and do not provide appraisal within the meaning of the Russian 
legislation on appraisal activity. Research reports do not constitute a personalized investment recommendation as defined in Russian laws and 
regulations, are not addressed to a specific client, and are prepared without analyzing the financial circumstances, investment profiles or risk 
profiles of clients. Goldman Sachs assumes no responsibility for any investment decisions that may be taken by a client or any other person based 
on this research report.  Singapore: Goldman Sachs (Singapore) Pte. (Company Number: 198602165W), which is regulated by the Monetary 
Authority of Singapore, accepts legal responsibility for this research, and should be contacted with respect to any matters arising from, or in 
connection with, this research.  Taiwan: This material is for reference only and must not be reprinted without permission. Investors should 
carefully consider their own investment risk. Investment results are the responsibility of the individual investor.  United Kingdom: Persons who 
would be categorized as retail clients in the United Kingdom, as such term is defined in the rules of the Financial Conduct Authority, should read 
this research in conjunction with prior Goldman Sachs research on the covered companies referred to herein and should refer to the risk warnings 
that have been sent to them by Goldman Sachs International. A copy of these risks warnings, and a glossary of certain financial terms used in this 
report, are available from Goldman Sachs International on request.  
European Union and United Kingdom: Disclosure information in relation to Article 6 (2) of the European Commission Delegated Regulation (EU) 
(2016/958) supplementing Regulation (EU) No 596/2014 of the European Parliament and of the Council (including as that Delegated Regulation is 
implemented into United Kingdom domestic law and regulation following the United Kingdom’s departure from the European Union and the 
European Economic Area) with regard to regulatory technical standards for the technical arrangements for objective presentation of investment 
recommendations or other information recommending or suggesting an investment strategy and for disclosure of particular interests or indications 
of conflicts of interest is available at https://www.gs.com/disclosures/europeanpolicy.html which states the European Policy for Managing Conflicts 
of Interest in Connection with Investment Research.  
Japan: Goldman Sachs Japan Co., Ltd. is a Financial Instrument Dealer registered with the Kanto Financial Bureau under registration number 
Kinsho 69, and a member of Japan Securities Dealers Association, Financial Futures Association of Japan and Type II Financial Instruments Firms 
Association. Sales and purchase of equities are subject to commission pre-determined with clients plus consumption tax. See company-specific 
disclosures as to any applicable disclosures required by Japanese stock exchanges, the Japanese Securities Dealers Association or the Japanese 
Securities Finance Company.  
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Ratings, coverage universe and related definitions 
Buy (B), Neutral (N), Sell (S) -Analysts recommend stocks as Buys or Sells for inclusion on various regional Investment Lists. Being assigned a 
Buy or Sell on an Investment List is determined by a stock's total return potential relative to its coverage universe. Any stock not assigned as a Buy 
or a Sell on an Investment List with an active rating (i.e., a stock that is not Rating Suspended, Not Rated, Coverage Suspended or Not Covered), is 
deemed Neutral. Each region’s Investment Review Committee manages Regional Conviction lists, which represent investment recommendations 
focused on the size of the total return potential and/or the likelihood of the realization of the return across their respective areas of coverage. The 
addition or removal of stocks from such Conviction lists do not represent a change in the analysts’ investment rating for such stocks.   
Total return potential represents the upside or downside differential between the current share price and the price target, including all paid or 
anticipated dividends, expected during the time horizon associated with the price target. Price targets are required for all covered stocks. The total 
return potential, price target and associated time horizon are stated in each report adding or reiterating an Investment List membership.  
Coverage Universe: A list of all stocks in each coverage universe is available by primary analyst, stock and coverage universe 
at https://www.gs.com/research/hedge.html.   
Not Rated (NR). The investment rating and target price have been removed pursuant to Goldman Sachs policy when Goldman Sachs is acting in 
an advisory capacity in a merger or strategic transaction involving this company and in certain other circumstances.  Rating 
Suspended (RS). Goldman Sachs Research has suspended the investment rating and price target for this stock, because there is not a sufficient 
fundamental basis for determining, or there are legal, regulatory or policy constraints around publishing, an investment rating or target. The 
previous investment rating and price target, if any, are no longer in effect for this stock and should not be relied upon.  Coverage 
Suspended (CS). Goldman Sachs has suspended coverage of this company.  Not Covered (NC). Goldman Sachs does not cover this 
company.  Not Available or Not Applicable (NA). The information is not available for display or is not applicable.  Not Meaningful (NM). The 
information is not meaningful and is therefore excluded.  
 

Global product; distributing entities 
The Global Investment Research Division of Goldman Sachs produces and distributes research products for clients of Goldman Sachs on a global 
basis. Analysts based in Goldman Sachs offices around the world produce research on industries and companies, and research on 
macroeconomics, currencies, commodities and portfolio strategy. This research is disseminated in Australia by Goldman Sachs Australia Pty Ltd 
(ABN 21 006 797 897); in Brazil by Goldman Sachs do Brasil Corretora de Títulos e Valores Mobiliários S.A.; Public Communication Channel 
Goldman Sachs Brazil: 0800 727 5764 and / or contatogoldmanbrasil@gs.com. Available Weekdays (except holidays), from 9am to 6pm. Canal de 
Comunicação com o Público Goldman Sachs Brasil: 0800 727 5764 e/ou contatogoldmanbrasil@gs.com. Horário de funcionamento: segunda-feira à 
sexta-feira (exceto feriados), das 9h às 18h; in Canada by either Goldman Sachs Canada Inc. or Goldman Sachs & Co. LLC; in Hong Kong by 
Goldman Sachs (Asia) L.L.C.; in India by Goldman Sachs (India) Securities Private Ltd.; in Japan by Goldman Sachs Japan Co., Ltd.; in the Republic 
of Korea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman Sachs New Zealand Limited; in Russia by OOO Goldman 
Sachs; in Singapore by Goldman Sachs (Singapore) Pte. (Company Number: 198602165W); and in the United States of America by Goldman Sachs 
& Co. LLC. Goldman Sachs International has approved this research in connection with its distribution in the United Kingdom. 
Effective from the date of the United Kingdom’s departure from the European Union and the European Economic Area (“Brexit Day”) the following 
information with respect to distributing entities will apply: 
Goldman Sachs International (“GSI”), authorised by the Prudential Regulation Authority (“PRA”) and regulated by the Financial Conduct Authority 
(“FCA”) and the PRA, has approved this research in connection with its distribution in the United Kingdom. 
European Economic Area: GSI, authorised by the PRA and regulated by the FCA and the PRA, disseminates research in the following jurisdictions 
within the European Economic Area: the Grand Duchy of Luxembourg, Italy, the Kingdom of Belgium, the Kingdom of Denmark, the Kingdom of 
Norway, the Republic of Finland, Portugal, the Republic of Cyprus and the Republic of Ireland; GS -Succursale de Paris (Paris branch) which, from 
Brexit Day, will be authorised by the French Autorité de contrôle prudentiel et de resolution (“ACPR”) and regulated by the Autorité de contrôle 
prudentiel et de resolution and the Autorité des marches financiers (“AMF”) disseminates research in France; GSI - Sucursal en España (Madrid 
branch) authorized in Spain by the Comisión Nacional del Mercado de Valores disseminates research in the Kingdom of Spain; GSI - Sweden 
Bankfilial (Stockholm branch) is authorized by the SFSA as a “third country branch” in accordance with Chapter 4, Section 4 of the Swedish 
Securities and Market Act (Sw. lag (2007:528) om värdepappersmarknaden) disseminates research in the Kingdom of Sweden; Goldman Sachs 
Bank Europe SE (“GSBE”) is a credit institution incorporated in Germany and, within the Single Supervisory Mechanism, subject to direct prudential 
supervision by the European Central Bank and in other respects supervised by German Federal Financial Supervisory Authority (Bundesanstalt für 
Finanzdienstleistungsaufsicht, BaFin) and Deutsche Bundesbank and disseminates research in the Federal Republic of Germany and those 
jurisdictions within the European Economic Area where GSI is not authorised to disseminate research and additionally, GSBE, Copenhagen Branch 
filial af GSBE, Tyskland, supervised by the Danish Financial Authority disseminates research in the Kingdom of Denmark; GSBE - Sucursal en 
España (Madrid branch) subject (to a limited extent) to local supervision by the Bank of Spain disseminates research in the Kingdom of Spain; GSBE 
- Succursale Italia (Milan branch) to the relevant applicable extent, subject to local supervision by the Bank of Italy (Banca d’Italia) and the Italian 
Companies and Exchange Commission (Commissione Nazionale per le Società e la Borsa “Consob”) disseminates research in Italy; GSBE - 
Succursale de Paris (Paris branch), supervised by the AMF and by the ACPR disseminates research in France; and GSBE - Sweden Bankfilial 
(Stockholm branch), to a limited extent, subject to local supervision by the Swedish Financial Supervisory Authority (Finansinpektionen) 
disseminates research in the Kingdom of Sweden. 
 

General disclosures 
This research is for our clients only. Other than disclosures relating to Goldman Sachs, this research is based on current public information that we 
consider reliable, but we do not represent it is accurate or complete, and it should not be relied on as such. The information, opinions, estimates 
and forecasts contained herein are as of the date hereof and are subject to change without prior notification. We seek to update our research as 
appropriate, but various regulations may prevent us from doing so. Other than certain industry reports published on a periodic basis, the large 
majority of reports are published at irregular intervals as appropriate in the analyst's judgment. 
Goldman Sachs conducts a global full-service, integrated investment banking, investment management, and brokerage business. We have 
investment banking and other business relationships with a substantial percentage of the companies covered by our Global Investment Research 
Division. Goldman Sachs & Co. LLC, the United States broker dealer, is a member of SIPC (https://www.sipc.org). 
Our salespeople, traders, and other professionals may provide oral or written market commentary or trading strategies to our clients and principal 
trading desks that reflect opinions that are contrary to the opinions expressed in this research. Our asset management area, principal trading desks 
and investing businesses may make investment decisions that are inconsistent with the recommendations or views expressed in this research. 
The analysts named in this report may have from time to time discussed with our clients, including Goldman Sachs salespersons and traders, or 
may discuss in this report, trading strategies that reference catalysts or events that may have a near-term impact on the market price of the equity 
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securities discussed in this report, which impact may be directionally counter to the analyst's published price target expectations for such stocks. 
Any such trading strategies are distinct from and do not affect the analyst's fundamental equity rating for such stocks, which rating reflects a 
stock's return potential relative to its coverage universe as described herein. 
We and our affiliates, officers, directors, and employees, excluding equity and credit analysts, will from time to time have long or short positions in, 
act as principal in, and buy or sell, the securities or derivatives, if any, referred to in this research. 
The views attributed to third party presenters at Goldman Sachs arranged conferences, including individuals from other parts of Goldman Sachs, do 
not necessarily reflect those of Global Investment Research and are not an official view of Goldman Sachs. 
Any third party referenced herein, including any salespeople, traders and other professionals or members of their household, may have positions in 
the products mentioned that are inconsistent with the views expressed by analysts named in this report. 
This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be 
illegal. It does not constitute a personal recommendation or take into account the particular investment objectives, financial situations, or needs of 
individual clients. Clients should consider whether any advice or recommendation in this research is suitable for their particular circumstances and, 
if appropriate, seek professional advice, including tax advice. The price and value of investments referred to in this research and the income from 
them may fluctuate. Past performance is not a guide to future performance, future returns are not guaranteed, and a loss of original capital may 
occur. Fluctuations in exchange rates could have adverse effects on the value or price of, or income derived from, certain investments. 
Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all 
investors. Investors should review current options and futures disclosure documents which are available from Goldman Sachs sales 
representatives or at https://www.theocc.com/about/publications/character-risks.jsp and https://www.fiadocumentation.org/fia/regulatory-
disclosures_1/fia-uniform-futures-and-options-on-futures-risk-disclosures-booklet-pdf-version-2018. Transaction costs may be significant in option 
strategies calling for multiple purchase and sales of options such as spreads. Supporting documentation will be supplied upon request. 
Differing Levels of Service provided by Global Investment Research: The level and types of services provided to you by the Global Investment 
Research division of GS may vary as compared to that provided to internal and other external clients of GS, depending on various factors including 
your individual preferences as to the frequency and manner of receiving communication, your risk profile and investment focus and perspective 
(e.g., marketwide, sector specific, long term, short term), the size and scope of your overall client relationship with GS, and legal and regulatory 
constraints. As an example, certain clients may request to receive notifications when research on specific securities is published, and certain 
clients may request that specific data underlying analysts’ fundamental analysis available on our internal client websites be delivered to them 
electronically through data feeds or otherwise. No change to an analyst’s fundamental research views (e.g., ratings, price targets, or material 
changes to earnings estimates for equity securities), will be communicated to any client prior to inclusion of such information in a research report 
broadly disseminated through electronic publication to our internal client websites or through other means, as necessary, to all clients who are 
entitled to receive such reports. 
All research reports are disseminated and available to all clients simultaneously through electronic publication to our internal client websites. Not all 
research content is redistributed to our clients or available to third-party aggregators, nor is Goldman Sachs responsible for the redistribution of our 
research by third party aggregators. For research, models or other data related to one or more securities, markets or asset classes (including 
related services) that may be available to you, please contact your GS representative or go to https://research.gs.com. 
Disclosure information is also available at https://www.gs.com/research/hedge.html or from Research Compliance, 200 West Street, New York, NY 
10282. 
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