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The Future of Money and Its Implications for Society, 
Central Banks, and the International Monetary System
Eswar S. Prasad

Economists are storytellers at heart. So I have for you today a story of remarkable technological 
innovation, some unfulfilled promises, and unintended consequences. The story, of course, 
revolves around money, which makes it especially appropriate that I’m giving this lecture here 

today. I am very privileged to be following in the footsteps of many distinguished people who have 
delivered the Homer Jones Memorial Lecture, which, after all, is to honor somebody who had a great 
deal to do with the development of monetary economics and thinking about how money affects us.

The story I have for you today is going to revolve around how money is going to be reshaped: in 
the way we think about it, the way we relate to it, and the way it helps us organize our economic activi-
ties. And it’s going to go through a lot of terrain. We’ll start by thinking a little bit about basic financial 
innovations, then delve into the world of cryptocurrencies (including Bitcoin and much more), and 
then talk about the possibility that we might have digital versions of the paper currency we are all used 
to. But then we’ll think about what all of this means for financial markets and institutions, for central 
banks such as the Fed, and, indeed, for the international monetary system. But it’s not just going to be 

Abstract

This article is based on the Homer Jones Memorial Lecture delivered at the Federal Reserve Bank of  
St. Louis, October 19, 2022.

This new wave of financial innovations has broad implications for society, banking, and central banking: 
Digital platforms can ease entry for financial services providers, increase transactional efficiency, and widen 
access to and participation in the financial system. They could also decrease the use of cash and alter the 
U.S. dollar’s role as today’s vehicle currency.

JEL codes: E42, E44, E50, E58, E59, G21, G23, G28, G34

Federal Reserve Bank of St. Louis Review, First Quarter 2023, 105(1), pp. 1-8. 
https://doi.org/10.20955/r.105.1-8

Eswar S. Prasad is the Nandlal P. Tolani Senior Professor of Trade Policy in the Dyson School at Cornell University, a senior fellow 
and New Century Chair in International Economics at the Brookings Institution, and a research associate at the National Bureau of 
Economic Research. This lecture draws on his latest book, The Future of Money: How the Digital Revolution is Transforming Currencies 
and Finance.

© 2023, Federal Reserve Bank of St. Louis. The views expressed in this article are those of the author(s) and do not necessarily 
reflect the views of the Federal Reserve System, the Board of Governors, or the regional Federal Reserve Banks. Articles may be 
reprinted, reproduced, published, distributed, displayed, and transmitted in their entirety if copyright notice, author name(s), 
and full citation are included. Abstracts, synopses, and other derivative works may be made only with prior written permission of 
the Federal Reserve Bank of St. Louis.

http://prasad.dyson.cornell.edu/
http://prasad.dyson.cornell.edu/


Prasad                  Federal Reserve Bank of St. Louis REVIEW . First Quarter 2023

2

about finance and economics. It’s ultimately going to have some implications for thinking about how 
we organize society and our day-to-day interactions. 

FINANCIAL INNOVATIONS
Let’s start at the beginning, by thinking about this broad term that you may have heard about called 

“fintech” or financial technologies. Financial innovation is nothing new. Money itself is a wonderful 
financial innovation that has allowed us to do a variety of things. I think of money as really enabling us 
to transform resources or transfer them across time and across space. 

So money plays a very powerful role in the way societies are organized and in the way economies 
are organized.

Of course, the creation of paper currency in China, which took place in the seventh century, was 
another innovation. You didn’t have to carry around huge amounts of commodities or big chunks of 
stone. But what’s new about this wave of innovation? I will argue that there is something fundamentally 
important and distinct about this wave: It is built on digital technologies. And that has two very import-
ant implications. One implication is that it means that you have much easier entry of financial services 
and providers who can bring new innovations, more competition, and thereby make the provision of 
financial services—and financial intermediation more broadly—more efficient. 

The second implication is that these products and services can now be provided much more easily 
at scale on digital platforms because the marginal cost of servicing an additional client, even if that 
happens to be a very low-net-worth, low-income client, is still viable using the digital technologies. And 
we are beginning to see the transformative effect of fintech, especially in the emerging market world.

EXPANDING ACCESS TO FINANCE
Now, one reason why emerging markets seem to be leapfrogging developed markets is that there 

was a much greater need in countries such as China and India, and even in low-income economies such 
as Kenya, for better payment services and better banking products and services. So we are beginning to 
see these gain traction. You’ve all seen the images of farmers in Kenya, who may have very low levels of 
literacy or even numeracy, being able to participate in the financial system through mobile payments. 

Now, this shift is very important, not just in terms of making finance work better. I think that the 
fintech revolution has broader consequences for society. When people feel more vested in the finan-
cial system, in the economy, in the success of their economy, they are willing to endure the disruption 
and pain that economic reforms invariably involve. Any reform that you can imagine that is going to 
lead us to a better place has a dislocative effect in the short-term. And the reason why many reforms 
don’t work very well is simply because people don’t feel that they are going to gain the benefits of those 
changes. 

I think fintech has promise not just in the organization of finance but in terms of thinking about 
the evolution of economics and even broader reforms that could lead us to a better place. And we’ve 
seen transformative effects, especially in the context of payments. This issue of payments is something 
that I will keep coming back to. Ultimately, if you think about economic transactions of any sort, be 
they related to trade, buying a piece of fruit, undertaking a financial transaction, payments are really 
an essential lubricant. And this is one area where technology is really having a transformative effect. 

In countries such as China and India, hardly anybody uses cash or physical currency anymore. In 
these economies, the ability to gain easy access to very low-cost, efficient digital payments is now prolif-
erating. This is all very good. And we are beginning to see a world where domestic payments in partic-
ular are becoming much more efficient. 
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But it’s not just payments. It turns out that the sort of revolution that we are seeing even in low- 
income countries is providing a portal for basic banking products and services for households and 
individuals to manage credit, savings risk, and so on. These things were not easily accessible to low- 
income consumers, in particular, in developing economies and even in advanced economies such as 
the United States. 

I think the basic elements of fintech were already putting in place an architecture that will have 
important consequences. And then, with impeccable timing, a new wave of revolution entered the stage. 
In finance and everything else, timing is everything. And Bitcoin’s timing was impeccable.

CRYPTOCURRENCY
You may recall the dark days of September 2008—September 15, 2008, in particular. This was the 

Lehman moment, when the iconic investment banking firm Lehman Brothers collapsed and looked 
like it might take the entire U.S. and perhaps global financial system down with it. Six weeks later, a very 
modest-sounding proposal appeared on the internet: The Bitcoin white paper was released, authored 
by someone calling themselves Satoshi Nakamoto. What it promised was something remarkable.

What Bitcoin suggested that it could accomplish was to allow transactions to be conducted between 
individuals who did not even need to reveal their true identities. They just needed to use their digital 
identities, and they could conduct payments without relying on central-bank-provided money or a 
trusted intermediary such as a commercial bank or a credit card or any other services provider. 

This concept sounded mind-boggling. How on Earth could you use a purely digital medium of 
exchange that is not issued by a trusted party and without even revealing your identity? It turns out—
and this is the magic of Bitcoin—there was a way to do this. And much like the anonymous nature of 
Bitcoin transactions, it’s not clear to this day who actually came up with Bitcoin.

I attend many cryptocurrency conferences. At one of those conferences, I was seated in the panel 
next to a gentleman who claimed he was the true Satoshi Nakamoto who had invented Bitcoin. Who 
knows? He was half credible, not fully credible. 

Whoever the inventor was, it is a remarkable invention. What Bitcoin provides relies on principles 
that are borrowed from cryptography but which are used very effectively with a variety of tools. At one 
level, what makes Bitcoin work is what I think of as radical transparency: In every transaction ever 
under taken with any Bitcoin, the digital identities of the transacting parties are all posted on these digital 
ledgers that are placed on multiple computers around the world and synchronized in real time. 

Again, as mind-boggling as this sounds, it actually works. There is a decentralized procedure 
whereby people with computing power that they are willing to devote to this process are able to validate 
these transactions. Now, let’s think about something more conventional: a $20 bill. When I go to a cafe 
and buy a latte, I hand over a $20 bill. Immediately, my account balance is updated, and the account 
balance of the cashier is updated. This is what settlement of a transaction is about. 

It turns out that when you’re thinking about purely digital money, there is a complication. I might 
use  digital money to buy myself a cup of coffee. I might decide to then go out and use that same digital 
unit to buy you a cup of coffee. How do you prevent double spending? 

Bitcoin involves a way of essentially validating transactions and posting them on these public digital 
ledgers, called a blockchain, in a way that is very difficult to override. Once people in the system have 
an incentive to ensure the system doesn’t fall apart and trust in the system is maintained, the process 
turns out to be viable. This is really cool technology. 

There is only one problem. It doesn’t work. But it doesn’t work in a very specific sense. It turns out it 
works for what it was supposed to do. But it cannot be scaled up. If I were to try to buy a cup of coffee 
with a Bitcoin, first of all, I’d pay very large transaction fees. It also takes about 10 minutes for a trans-
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action to be added to the blockchain and validated in that block of transactions. So it’s expensive and 
slow to process, and the cup of coffee would probably cool in my hands before I could actually complete 
the payment. So this is not a viable transaction medium. Bitcoin has become what it was never meant 
to be—a purely speculative financial asset. And the value of this asset seems to come from its scarcity 
and nothing more. 

There is a hard-coded element of the algorithm that restricts the number of Bitcoins to about 21 
million. About 19 million have been created so far. People who own Bitcoin seem to embrace the fact 
that it is scarce compared with the fiat currency that the Federal Reserve can print essentially in infinite 
quantities (not literally, but conceptually) and that something this scarce must hold value better. 

To an economist, this is a dubious proposition. Just because something is scarce, it’s not obvious it 
should have value. But there are true believers out there. I worry about those who seem taken in by the 
razzle dazzle of the technology and are investing in Bitcoin. But whatever Bitcoin’s failings, it has left 
us with the technology, the blockchain technology, that I think is going to be lasting in many ways. 
And it has catalyzed a very important revolution. 

There are many aspects to this that I will now touch upon. One is that there are new cryptocurrencies 
that are trying to make up for Bitcoin’s limitations. In addition to the constraints that I mentioned in 
terms of processing time, processing volume, and so on, it turns out one of the fundamental problems 
of Bitcoin as a medium of exchange is that it has unstable value. If I walk into a coffee shop with a frac-
tion of a Bitcoin, and one day I’m able to walk out the door with half a dozen croissants and as many 
lattes but the next day able to walk out with just a small cup of coffee, then Bitcoin is not a very viable 
medium of exchange. 

There are new cryptocurrencies, stablecoins, that include a way to deal with precisely this problem. 
Stablecoins are ostensibly backed up by stores of fiat currencies or financial instruments such as Treasury 
securities that are seen as very solid instruments. Essentially, stablecoins provide a more effective way—
or at least this is the way they are marketed—of using fiat currencies by providing them in digital form. 
These stablecoins are underpinning some new revolutions in finance. 

DECENTRALIZATION AND DEMOCRATIZATION
The blockchain technology that Bitcoin established has allowed the creation of new products and 

services in a way that does not exist within the realm of traditional finance. The notion of decentralized 
finance built on blockchains is, on one level, very appealing and has three important aspects: 

One is decentralized architecture. The digital ledgers, or blockchains, are maintained on multiple 
computers so there isn’t a single point of failure. Then there are the decentralized validation or con-
sensus protocols so there is no institution responsible for issuing, validating, or managing this process. 
And then there is decentralized governance so there is no institution or agency that determines the 
rules of the game. The community has a vested interest in determining the rules of the game. 

The idea here is that maybe this will underpin the democratization of finance, making it easier not 
just for the “big bad banks.” But the idea is to give space to new financial services providers to compete 
on a level playing field and, more importantly, for even the common man to be able to access products 
and services. These new technologies make it possible to do this thing that, right now, is not financially 
viable. 

Right now, if I walk into the door of Goldman Sachs or Morgan Stanley with a couple million bucks 
in my pocket, they’d welcome me. If I walked in with $10,000, they wouldn’t give me the time of day. 
The potential here is that finance could be democratized by making it easy for anybody at very low cost 
to access these financial products. 

This potential future is appealing. But, again, there is a bit of a gap between the principle and the 
reality. The parts of decentralized finance that seem to work well are actually the ones that are quite 
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centralized. I referred to stablecoins. They give up all of the elements of decentralization inherent in 
something like Bitcoin. A stablecoin has a centralized issuer. Validation is undertaken by the stablecoin 
issuer. And you have the governance determined by the stablecoin issuer. 

Likewise, what we have seen so far in this realm of decentralized finance is a lot of financial engi-
neering. We’ve seen a lot of products being offered that seem to help in democratizing finance but in 
fact are making people take on much more risk that they don’t fully understand or knowingly accept. 
So I worry a little bit that all the potential benefits that could be gained by decentralized finance, in 
fact, are being subverted into a world of greater centralization. 

There is promise here, but it hasn’t been realized yet. And I worry, again, that it might lead us to 
the wrong direction rather than to true democratization of finance. 

Amidst all of this, central banks have been taking notice that the currency they supply is much less 
viable than it used to be in terms of retail transactions in particular. In certain countries such as China 
and India, the use of cash is plummeting. In a country such as Sweden, less than 2% of transactions are 
conducted using cash. Why? Because we all are getting used to the convenience of digital payments. 

But, again, there are many people left out of this revolution. Even in the United States, about 5% of 
households are unbanked or underbanked. You and I, or anyone, may be able to easily use Apple Pay 
or Google Pay. But these apps must connect to a bank account or a credit card. What about those who 
have neither? 

CENTRAL BANK DIGITAL CURRENCIES
Central banks are thinking about whether or not to issue central bank digital currencies (CBDCs), 

which would essentially be the physical currency you and I have right now, or at least some of us still 
have right now, in our billfolds but in a purely electronic or digital form. Why are central banks con-
sidering this? 

Even if a central bank stopped issuing currency altogether, it could perfectly well conduct its busi-
ness of managing monetary policy by affecting the cost of funds. So currency is not essential for a central 
bank. So why should central banks even consider CBDCs? It turns out there is a range of motivations 
at play.

In developing countries, CBDCs seem to be a way of broadening financial inclusion. Where the 
private sector does not provide these services, maybe the central bank could provide a payment mech-
anism. In a country such as the Bahamas, which has issued the world’s first nationwide CBDC, the sand 
dollar, this seems to be the main objective. 

In a country such as Sweden, where the private sector is doing a very good job of providing digital 
payments at scale, a financial stability imperative seems to be leading the Riksbank to create a CBDC, 
which will essentially serve as a backstop to the private infrastructure in terms of payments, which 
may be vulnerable to confidence or other issues. 

Then there’s China. China, as in everything else, is unique in this regard. Alipay and WeChat Pay 
have dominated the payments space in China. They give very easy and economical access to both mer-
chants and households. You can literally buy a dumpling on the streets of Beijing with these apps. 

But the Chinese government is concerned that these two payment giants are dominating the pay-
ment space and also have been gathering up troves of data, which until recently they were not willing 
to share with the government. So the Chinese central bank has talked about wanting to maintain the 
relevance of its money at the retail level and essentially create a payments infrastructure that other pay-
ment providers could build upon.

Countries such as China, Japan, Sweden, and Brazil are already experimenting with CBDCs. There 
are many others that plan to introduce CBDCs at some stage. But all of them seem to be moving toward 
an architecture where, essentially, the central bank would provide a payments infrastructure and, on 
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top of that, the digital tokens themselves, much as it provides currency to commercial banks right now 
in exchange for reserves. And the commercial banks can go out and distribute their currency to their 
customers, be they merchants or households. 

So the idea is that you would have a digital liability of the central bank that would work much as 
currency now does. But there are risks. There are significant risks that, in fact, if you could offer digital 
wallets that allow you to hold central bank money in digital form, that could lead to a flood of deposits 
away from commercial banks into these digital wallets. And commercial banks are still very important 
in the creation of money in modern economies. They create credit. The disintermediation of commercial 
banks is a risk. Another issue is that you may not want the central bank to provide payment services 
that could outcompete the private sector. Nobody wants the central bank to be doing things the private 
sector can do perfectly well. 

There are ways through conceptual and technical design choices that these risks can be mitigated 
but not entirely eliminated. The Bahamas, for instance, has put a cap on the amount of money that can 
be held in a CBDC account to prevent wholesale flight of deposits from the banking system. That cap 
may fall apart at a time of financial turmoil, when people are clamoring to put their money in what is 
seen as a safer place. After all, what place can be safer than the central bank? 

So even central banks that are contemplating CBDCs have to deal with a variety of risks. And then 
there is the broader question about whether we as a society want to live in a world where any financial 
transaction might be visible because it is in digital form. Either to a central bank or to a private payments 
provider.

PRIVACY AND INTEGRITY 
Now, privacy might still mean something. To my kids’ generation, maybe privacy is a chimera right 

now. They seem to be willing to accept being tracked in every dimension. But I think it is an important 
discussion to have because it’s not just that you can think about a CBDC being used to track your trans-
actions. Digital transactions can be subverted in different ways. 

You could think about potentially making monetary policy more effective by issuing units of currency, 
say, in the middle of a pandemic, which has an expiry date on it. This would incentivize people to go 
out and spend, which is exactly what the government wants to do. But then you might have different 
units of central bank money floating around that could trade on secondary markets at different values. 

So now you have created a situation where the integrity of central bank money starts coming into 
question. You could even think about a government deciding that its central bank digital currency cannot 
be used for certain purposes, such as maybe buying illicit drugs or pornography or weapons. So you 
could end up with social policy being directed through the CBDC. 

Now, this is a very dark picture I’m painting. Central banks that talk about CBDC talk about it just 
as being a digital equivalent of cash with no programmable features. But I worry. We’ve seen many, 
many instances where technology was supposed to lead us to better places, give us all much easier ways 
of staying in touch with friends and family, and look where that got us. So I think we should be a little 
cautious about taking technology at its word.

THE INTERNATIONAL MONETARY SYSTEM
Then there is the international aspect, which is also worth thinking about. International payments 

are beset by frictions. They involve multiple currencies, moving money across different financial insti-
tutions in different jurisdictions. They are slow, expensive, and difficult to track in real time. In this 
environment, technology can have real benefits and is beginning to have benefits already. 
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If you can reduce the frictions related to international payments, that could be very good in terms 
of bringing the world closer together. Economic migrants sending remittances back to their home 
countries could do it more cheaply and quickly. If you think about small and medium enterprises and 
even developing economies trying to get access to a global pool of capital, that might be easier if the 
frictions were lower. It could also make it easier for savers to engage in international portfolio diversi-
fication opportunities. 

But, again, as with anything else, there are potential problems. Think about an emerging market 
country that is already beset by the whiplash effect of capital flows, where foreign investors put money 
into the country when they think it’s doing well but pull that money out when it’s not doing well. Once 
the barriers to capital flows start declining, those capital flows could become even more volatile, creating 
not just capital flow but also exchange rate volatility. For mature economies, it’s not that much of a 
problem dealing with capital, or capital flow or exchange rate volatility. For emerging markets, it’s a 
real problem. 

There is also potential for some changes to the international monetary system. As you’re all well 
aware, the dollar still remains dominant in international finance in practically every dimension in terms 
of denominating trade transactions, settling those transactions, and serving as a reserve currency. I 
think we’re going to see some changes. Some of these are related to the developments I’ve talked about 
today. But there are other developments at work already with countries around the world building up 
their own payment systems. 

China has built up the cross-border interbank payment system, which allows its commercial banks 
to more directly communicate with commercial banks in other countries, including, as it happens, 
Russia. This channel makes it easier to trade between pairs of emerging market currencies without 
having to go through a vehicle currency such as the dollar. Right now, it’s difficult to directly transact 
between the renminbi and the ruble or even the rupee. Those barriers are beginning to fall. 

I think the reality is that, over time, we’re perhaps going to see the role of the dollar as a vehicle 
currency decline. But there are counterbalancing forces at work. I spoke about stablecoins. They could 
play bigger roles in international payments in particular. And what stablecoin is likely to get the most 
traction in international finance? I’d bet on a stablecoin backed up by U.S. dollar reserves. The U.S. 
dollar is still the currency of the world at large. So we might actually move to a world where, indirectly, 
the dollar starts gaining even more prominence as a payment currency. 

The Chinese are moving forward with their digital currency. Is that going to threaten the dollar’s 
prominence as a reserve currency? I think most emphatically not. In my previous two books, which 
are about the dollar and the renminbi, I made this point that what is really important for a reserve cur-
rency status is not just economic size, not just financial market debt and liquidity, although both of 
those are very important.1 Ultimately, the institutional framework that inspires the trust of domestic 
and foreign investors is most important. 

And that institutional framework includes an independent central bank. It includes the rule of 
law, by which even the government has to play by the rules, and an institutionalized system of checks 
and balances. And despite all the knocks the institutional framework in the United States might have 
taken, the good thing is that, in international finance, it’s all relative. 

And relatively speaking, if you think about the size of the U.S. economy, the size of its financial 
markets and its institutional framework, it’s hard to see a serious rival to the U.S. dollar as a reserve 
currency. In particular, I don’t think the renminbi, although it has accounted for about 2½ percent of 
global foreign exchange reserves, is going to be a major rival to the U.S. dollar. 

1. Gaining Currency: The Rise of the Renminbi and The Dollar Trap: How the U.S. Dollar Tightened Its Grip on Global Finance.
Bibliographic and other information can be found on the author’s faculty page.

http://prasad.dyson.cornell.edu/
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There is a shakeout coming, though. That shakeout is for currencies of countries that are relatively 
small and have central banks that are not credible. I can well see that if a digital dollar or digital renminbi 
were easily available around the world, you could well end up in a situation where those currencies 
might be preferred to the domestic currencies of several countries. 

You could even think about stablecoins issued not only the way I described, but by major corpora-
tions—perhaps Amazon or Meta. Those currencies might well be seen as much more trustworthy than 
the currencies of some of these smaller economies. So I think there could be a real shakeout in terms 
of the relative importance of different currencies and potentially even existential threats for certain 
currencies. 

CONCLUSION
The broad theme in all of this, I think, is that we are entering a very interesting era of competition 

in money, but competition that has a domestic as well as international form in one very specific dimen-
sion:  the use of money as a transaction medium, as a medium of exchange. In the domestic sphere, I 
can see a world in which we have digital payment systems, perhaps stablecoins, perhaps even a CBDC 
coexisting and providing alternative means of payment. 

But in all of this, including in the context of stablecoins, the fundamental store of value remains 
the fiat currency. Likewise, if you think about the international monetary system, I can well see certain 
currencies, including emerging market currencies, becoming more important in terms of international 
payments. But as stores of value, as reserve currencies, I think there is unlikely to be a major change in 
the configuration. So, more currency competition but in a circumscribed way. 

As one considers the broader implications, though, I think it is worth contemplating that all of 
this technology is going to solve certain problems in terms of giving people more access to financial 
markets—broader financial inclusion—which could have certain beneficial effects. But leaving tech-
nology by itself to fix many of our underlying problems, I think, is not going to be the answer. 

If you take issues such as inequality, there is a sense right now that the democratization of finance 
perhaps will also lead to a less unequal world. I worry that what we are seeing right now is something 
quite the opposite. People who are undertaking investments in these crypto assets are wealthier people 
for whom this is a roll of the dice. They are willing to take on more risk. They can afford to take on 
more risk. 

On the other hand, you have many people who are putting their life savings into crypto assets. I’ve 
met many of these at the crypto conferences I attend. I worry about them. They don’t quite know what 
risk they’re taking on. 

And there is this broader prospect that we might be shifting to a world bereft of the promises of 
decentralization and greater anonymity of transactions. In fact, we might end up with much greater 
centralization in a worrying way: a world with purely digital currencies where central banks, govern-
ments, and major financial and nonfinancial institutions all become much more intrusive into our daily 
economic, personal, and social lives. 

I leave you with just one final thought, which is the title of the last chapter of my book and I think 
sums it all up: A glorious future beckons, perhaps.
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This article identifies workers who experienced a job separation during the Great Recession or the pandemic recession
and tracks their labor force status in the following year, using the Current Population Survey. Workers are classi-
fied as exiters if they leave the labor force shortly after their job loss and non-exiters if they do not. The pool of
exiters is disproportionately female, less educated, and older. During the pandemic recession, there were even more
older workers in the exiters pool, although they were less likely to report being retired compared with in the Great
Recession. In addition, statuses were more persistent during the Great Recession: For both exiters and non-exiters,
the majority had the same labor force status a year later. I then use the patterns of these samples of job separators
to estimate the propensity of being reemployed in a year and apply the estimates to the general out-of-work pools
during the two recessions. I find that changes in the likelihood of being reemployed as well as the composition of in-
dividuals out of work are important for understanding the differences between the labor market in the two recessions.
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1 . INTRODUCTION
Job separations are a prominent feature of the labor market in and around recessions. Upon being separated,
there are many different paths that workers can take afterward. Some quickly go back to their previous jobs
or find new ones, some spend considerable time searching for work, and others leave the labor force entirely.
Although some of these workers’ exits are permanent, many eventually reenter the labor force. Nevertheless,
both the COVID-19 pandemic recession and the Great Recession spurred declines in labor force participation.
Whether and how long it takes for these individuals to return are of great interest to policymakers.

Figure 1 depicts the monthly number of labor force exits (Panel A) and entries (Panel B) following the start
of both the Great Recession and the pandemic recession. The two recessions show different patterns in both
types of flows. For example, the pandemic recession had large spikes of both exit and entry in certain months,
tied closely with broad changes in pandemic-related shutdowns. There were also differences in churn: In terms
of both entry and exit, more people were moving across the nonparticipation margin in every month during
the pandemic recession compared to the Great Recession.

This article aims to understand who underlies the patterns in Figure 1 and the paths they took to get
there. Specifically, I examine the labor force status patterns of people who lose their jobs in recessions, with
an emphasis on comparing the Great Recession with the recent pandemic-related recession. I then use these
patterns to estimate the likelihood of being reemployed again within a year as a function of labor force status,
individual characteristics, and reasons for being out of work and apply the estimates to a broader sample. I begin
by pinpointing a sample of workers in the Current Population Survey (CPS) who can be observed losing their

Victoria Gregory is an economist at the Federal Reserve Bank of St. Louis. The author is grateful to Elisabeth Harding and Joel
Steinberg for outstanding research assistance.
©2023, Federal Reserve Bank of St. Louis. The views expressed in this article are those of the author(s) and do not necessarily
reflect the views of the Federal Reserve System, the Board of Governors, or the regional Federal Reserve Banks. Articles may be
reprinted, reproduced, published, distributed, displayed, and transmitted in their entirety if copyright notice, author name(s), and
full citation are included. Abstracts, synopses, and other derivative works may be made only with prior written permission of the
Federal Reserve Bank of St. Louis.
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Figure 1
Labor Force Flows: Pandemic vs. Great Recession
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NOTE: Panel A refers to the monthly number exits from the labor force, and Panel B refers to the monthly number of entries into the
labor force. The starting points are December 2007 for the Great Recession and February 2020 for the pandemic recession.
SOURCE: Current Population Survey and author’s calculations.

jobs during either one of the recessions. I record their labor force status each month starting from employment
and classify them as either a labor force "exiter" or "non-exiter" based on their employment status at the end
of their four-month panel.

I then compare the observable characteristics of exiters, non-exiters, and those who became employed again
by the end of the four months. I find that in both recessions, exiters were more likely to be female, older, less
educated, and similar to non-exiters in terms of racial composition. In the Great Recession, non-exiters skewed
male, in comparison to a 50/50 split in the pandemic recession. The age distribution of the exiter pools is also
different: It skewed older in the pandemic recession, but less of the exiters in the 55–64 age group reported
being retired compared to those in the Great Recession.

The structure of the CPS allows me to follow up on these workers one year after their initial job loss. I
look at their status in their last month of the survey and compare it with where they were four months after
the job loss. I find that the statuses were more persistent during the Great Recession: Most of the exiters stayed
out of the labor force, and most of the non-exiters were unemployed. The pandemic recession looked much
different, with 30 percent of the exiters and 60 percent of the non-exiters having gone back to work.

Last, I estimate logit models for returning to employment in the last month of the survey for exiters and
non-exiters, both in the Great Recession and in the pandemic recession. This group of workers is interesting
because it is representative of the matches that were in tact before the recession hit, and thus it is a group that
policymakers may be interested in getting back to work. Using the CPS for this exercise is also useful because
it provides the most up-to-date micro data on employment with a panel dimension.

The results of this estimation reflect differences in the behavior of the workers who lost their jobs during
the two recessions: Exiters who become reemployed tend to be younger, not have young children at home,
and be female. Non-exiters who become reemployed tend to be more educated and have left their old jobs
voluntarily. I apply these estimates from the exiters and non-exiters sample to the broader out-of-work pools
over the two recessions, which combines the measure of behavior with the composition of people who recently
separated from their jobs. Despite the fact that exiters returned more quickly after the pandemic recession, the
composition of the out-of-labor-force pool in the aftermath suggests that the rest may return more slowly.

This article contributes to the large literature on labor market flows, specifically in and out of nonpartici-
pation. For example, Elsby, Hobijn, and Şahin (2015) show how these flows account for a substantial part of
unemployment fluctuations. This article dives into who makes these flows and the roles they play as workers
eventually find (or do not find) new jobs. In studying the paths workers take in the data, Hall and Kudlyak
(2019) use the CPS in a similar way. The authors string together each worker’s monthly observations of labor
force status to understand what “types" of workers comprise the population in terms of their labor market flows.

This article also complements the existing research on the effects of COVID-19 on the labor market. A few
related examples that have major empirical components and use the CPS are Hall and Kudlyak (2021), Cortes
and Forsythe (2020), and Forsythe et al. (2020). Chodorow-Reich and Coglianese (2021) also have a related
method that projects the distribution of unemployment durations.
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The rest of this article proceeds as follows. Section 2 discusses the data and how their structure are used to
analyze the employment status patterns of workers who lose their jobs during recessions. Section 3 investigates
the patterns of employment transitions for different categories of workers. Section 4 presents estimates of one-
year-ahead reemployment probabilities, and Section 5 concludes.

2 . DATA AND METHODOLOGY
2 .1 The CPS
The analysis is based on monthly data from the CPS, which is the official source of the jobs report created by
the Bureau of Labor Statistics, and the monthly files are provided by Integrated Public Use Microdata Series
(IPUMS). The CPS has a rotating panel structure, which is key to the objective of this article. Households are
surveyed for four months, rotated out of the survey for eight months, and then surveyed for the final time for
four more consecutive months. The respondents’ survey answers correspond to the week that spans the 12th
of each month. In each of the eight months, respondents self-report their employment status as well as other
information about themselves and their household, which will be used throughout this article. In the CPS, an
individual is considered employed (E) if they were working for pay; unemployed (U) if they did not have a
job, have actively looked for work in the previous four weeks, and were currently available for work; and out
of the labor force (N) if they were neither employed nor unemployed.

2 .2 Sample Selection: Exiters, Non-Exiters, and Reemployed
I begin by comparing two samples of workers: those who lost their jobs in the Great Recession and those who
lost their jobs during the pandemic recession. These samples are selected and further split up based off of the
employment statuses that each worker experiences during their first four months in the survey. To identify
people who can actually be observed separating from their jobs, I start by limiting the sample to only those
who were employed for their first month in the survey. I then require that they are reported as unemployed
or out of the labor force in their second month in the survey so that I can maximize the number of times they
are surveyed consecutively after their job loss.

This initial sample of workers who lost their jobs is selected for those who enter the survey in February
or March 2020 for the pandemic recession and anytime between December 2007 and June 2009 for the Great
Recession (the official dates of the recession according to the National Bureau of Economic Research). For the
pandemic recession, focusing on these two months captures the large spike in separations that occurred at the
onset of the pandemic. This group is also interesting because it represents the workers whose jobs were intact
before the recession, a benchmark for comparing labor market progress over the recovery.

I then further split these two groups based on their labor force status in the fourth consecutive month.
If the worker ended up out of the labor force, they were called an “exiter," and if they stayed in the labor
force but were unemployed, they were called a “non-exiter." The key distinction between these two groups
is that the exiters have given up searching for a job, meaning we may expect them to be slower to go back
to employment, if at all, compared to the non-exiters. Finally, if the worker was employed again, they were
called “reemployed." Table 1 summarizes the possible sequences of labor force status that workers in the sample
may exhibit.1

Table 1
Possible Labor Market Statuses for Individuals in the Sample

Month in survey

1 2 3 4
E U or N E or U or N E or U or N

The rotating panel setup of the CPS also ensures that some of these individuals are resurveyed exactly 12
months after their first month in the survey. This enables a longer-term follow-up on these workers after their
initial job loss.2

1. “E" refers to employed, "U" refers to unemployed, and "N" refers to not in the labor force.
2. Note that, especially for the Great Recession, the observed job loss may not be the only one they experienced during the downturn

but rather the initial one that was recorded while they were in the CPS.
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3 . LABOR MARKET TRANSITIONS OF JOB SEPARATORS
3 .1 After Four Months
Before examining what types of workers comprise each group, I summarize the breakdown of the job separators
as constructed above into the three groups and then compare between the pandemic recession and the Great
Recession. Table 2 reports these percentages.

Table 2
Composition of Job Separators Sample during the Two Recessions

Pandemic Recession Great Recession

Exiters 29% 39%
Non-exiters 25% 17%

Reemployed 46% 44%
N obs. unweighted 1842 7548

N obs. weighted 5,817,250 16,233,539

NOTE: This table summarizes the composition of job separators during the pandemic recession and the Great Recession based on the
labor force status of their fourth consecutive month in the CPS. Exiters had status N, non-exiters had status U , and reemployed had status
E. All of the results are reported using the CPS’s composite weights.

Table 3
Features of Job Separators during the Two Recessions

Pandemic Recession Great Recession
Exiters Non-exiters Reemployed Exiters Non-exiters Reemployed

Male 40% 48% 49% 41% 61% 50%
Female 60% 52% 51% 59% 39% 50%

Older than 55 38% 20% 26% 30% 13% 21%

Had been on temporary layoff 23% 85% 64% 3% 18% 12%

Had children age 12 or younger 16% 18% 23% 19% 25% 24%

White 76% 74% 78% 79% 77% 81%
Black 12% 10% 12% 14% 15% 12%

Asian/Pacific Islander 8% 10% 5% 5% 4% 4%
Other or two or more races 4% 6% 6% 3% 4% 3%

Less than high school diploma 16% 13% 12% 24% 20% 21%
High school diploma 28% 27% 27% 32% 39% 31%

Some college 29% 33% 34% 27% 27% 28%
Bachelor’s degree or higher 27% 27% 27% 17% 14% 20%

NOTE: This table summarizes the demographic characteristics of job separators in each of the two recessions. Each row represents the
percentage of exiters/non-exiters/reemployed who had that feature. All of the results are reported using the CPS’s composite weights.

I next explore further what types of workers were in these groups. Table 3 shows the composition of those
who were exiters, non-exiters, and reemployed according to gender, age, race, education, whether they were
at any point temporarily laid off after the job loss, and whether they had children in their household. Note that
the statistics in this table reflect the make-up of who was in each group during each recession (thus, in each
column the rows in each group sum to 100 percent) and do not represent the likelihood that someone with
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Figure 2
Exiters and Non-Exiters by Age

A. Great Recession
0

5
10

15
20

Pe
rc

en
t

16
-20

21
-25

26
-30

31
-35

36
-40

41
-45

46
-50

51
-55

56
-60

61
-65

66
-70

71
-75

76
-80

81
-85

Exiters and non-exiters by age bin

Fraction of non-exiters Fraction of exiters

B. Pandemic Recession
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NOTE: Panel A shows the composition of both exiters and non-exiters during the Great recession, and Panel B shows their composition
during the pandemic recession, both in five-year age bins. The starting points are December 2007 for the Great Recession and February
2020 for the pandemic recession.
SOURCE: Current Population Survey and author’s calculations.

a given set of characteristics will be an exiter, a non-exiter, or reemployed. On the other hand, the numbers
here do reflect the features of workers who lost their jobs in the first place.

Table 3 also shows the broad differences between the types of job separators. Exiters tend to be more female
than male, reflecting the lower labor force attachment of women. They also tend to have more older workers
and slightly more less-educated workers. People who have young children in their household comprised the
smallest parts of the exiters pool. Finally, the groups do not differ much in terms of racial composition. The
table also shows the differences between the two recessions. The disparities between men and women were
most prominent in the Great Recession, where 61 percent of non-exiters were male and about 60 percent of
the exiters were female. In the pandemic recession, there was a more even split among the non-exiters. This
may reflect the ongoing trend of declining male labor force participation.

The role of temporary layoffs was quite different in the two recessions as well: They were much more
common in the pandemic recession. As a result, both the non-exiter and the reemployed group were dominated
by workers who had at one point reported themselves as on temporary layoff during their unemployment spells:
64 percent of those who quickly went back to work and 85 percent of those who were still searching after three
months were temporarily laid off. Although less common in the Great Recession, these workers still made up
a nontrivial part of the non-exiters group. In both recessions, they made up much smaller parts of the exiter
pool.

With respect to education, the pandemic recession had more highly educated workers losing their jobs
across the board. There, the three groups had relatively similar compositions, but in the Great Recession, the
group of workers who were quickly reemployed are more educated than the other two groups during that
recession. The age dimension also exhibits clear differences in the two downturns. From Table 3, nearly 40
percent of exiters during the pandemic recession were near or close to retirement age, in comparison to 30
percent during the Great Recession. This finding indicates that many of the people who left the labor force in
the first few months after the pandemic hit were older. This tendency may have been more pronounced than
in the Great Recession because of health-related risks or appreciating asset values.

To explore further the age distribution within the exiter and non-exiter group, Figure 2 plots the proportion
of exiters and non-exiters who were in each five-year age bin from the two recessions. In both recessions, the
distribution of exiters is clearly shifted to the right. The Great Recession had more very young workers in its
exiter pool, and the pandemic recession had less workers in both pools who were middle aged.

The CPS also asks respondents why they are out the labor force, providing a way to examine how many
of these exits, especially among older workers, may be retirements. Table 4 presents the fraction of exiters in
each age group who reported being retired. These numbers are remarkably similar except for the 55 to 64
age group. It appears that during the pandemic, workers close to retirement age who lost their job were less
likely to retire within three months as compared to the Great Recession. However, with respect to workers
over 65, there did not appear to be a higher propensity to retire upon a job loss after the pandemic hit. Thus,
even though there were more older workers within the exiter pool during the pandemic, the ones who were
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Table 4
Percentage of Exiters Who Are Retired, by Age Group

Pandemic Recession Great Recession

Less than 25 years 1% 1%
25-34 years 3% 4%
35-44 years 5% 5%
45-54 years 12% 13%
55-64 years 36% 62%

65 years and older 88% 88%

NOTE: The retirement status in this table is based on the respondent’s last month in their four-month stint in the survey. All of the results
are reported using the CPS’s composite weights.

not quite at the typical retirement age had less of a propensity to retire compared to their counterparts in the
Great Recession. This finding casts doubt on the story of accelerating early retirements during the pandemic.3
However, retirement, as well as other out-of-work states and unemployment, are not absorbing states. It is
highly possible that workers who recently lost their jobs will transition to another state over the next year, and
I explore this in the next section.

3 .2 After One Year
I follow up on the sample of job separators by linking them with their responses when they reenter the survey
eight months after their first four-month spell. This allows for a longer-horizon analysis of their labor force
status after their initial job loss and is also a way of measuring the persistence of their status right before they
rotated out of the survey for the first time. For this, I focus on exiters and non-exiters (i.e., just the workers
who had not been reemployed at the end of their first four months).

Table 5
Labor Force Status of Exiters and Non-Exiters in the Year after Their Initial Job Loss

Pandemic Recession Great Recession
Employed Unemployed Not in labor force Switched industries Employed Unemployed not in labor force Switched industries

Exiters 34% 8% 58% 57% 15% 3% 81% 52%
Non-exiters 60% 14% 27% 39% 21% 68% 11% 59%

NOTE: The rows represent the types of job separators as defined in the last section, and the columns “Employed" through “Not in labor
force" represent their labor force status from their final month in the CPS. These columns sum to 100 percent in each row. “Switched
industries" reports the proportion of employed workers whose two-digit North American Industry Classification System (NAICS) industry
differed from that of their first observed job in the CPS. All of the results are reported using the CPS’s composite weights.

Table 5 reports the percentage of these two categories of workers who were employed, unemployed, and
not in the labor force in their final month in the CPS. The table shows that labor force statuses were more
persistent in the Great Recession. In the Great Recession, 81 percent of exiters were still out of the labor force
over a year after their job loss; this figure was 58 percent during the pandemic recession. In fact, after the
pandemic recession, 34 percent of the exiters had gone back to employment. To get a lower bound on whether
these workers went back to their old jobs, the table reports the percentage of those reemployed who found
jobs in an industry different from their previous one. In both recessions, a bit over half of the exiters who had
found jobs switched industries, meaning that at least this many went to jobs that were different from their old
ones.

Turning to the non-exiters, in the Great Recession 68 percent of them were still unemployed a year later.
Note that although the incidence of long-term unemployment was high following this recession, it is possible
that some of these workers held short-lived jobs during the time they rotated out of the CPS. An additional 11
percent of the non-exiters left the labor force entirely. In the pandemic recession, only 14 percent of the non-
exiters were still unemployed; in contrast, most of them (60 percent) returned to employment. The remaining
27 percent left the labor force entirely—this was a much less common path during the Great Recession (11
percent). Among those who returned to employment, 59 percent had switched industries during the Great

3. “Early" here means with respect to age. It is possible that the pandemic spurred retirements that would not have happened as quickly
if it had not occurred.
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Table 6
Characteristics of Workers Whose Labor Force Status Changed between Their Two CPS Rotations

% of exiters who returned one year later % of non-exiters who left one year later
Pandemic Recession Great Recession Pandemic Recession Great Recession

Male 42% 30% 18% 14%
Female 42% 29% 35% 25%

Less than high school diploma 29% 25% 22% 23%
High school diploma 47% 29% 22% 18%

Some college 46% 29% 32% 18%
Bachelor’s degree or higher 37% 34% 26% 10%

Less than 25 years 63% 36% 45% 22%
25-54 years 48% 34% 17% 16%
55-64 years 43% 24% 25% 14%

65 years and older 15% 16% 37% 57%

Has children age 12 or younger 42% 29% 28% 19%
No children age 12 or younger 38% 32% 21% 15%

NOTE: In the first two columns, each row reports the percentage of exiters in that demographic group who reported returning to the
labor force in their follow-up survey. In the second two columns, each row reports the percentage of non-exiters in that demographic
group who reported later leaving the labor force in their follow-up survey. All of the results are reported using the CPS’s composite
weights.

Recession compared to only 39 percent in the pandemic. The latter may reflect the possibility that many of
these transitions back to employment were temporarily laid off workers being recalled.

In sum, the takeaway here is that workers who lost their jobs in the Great Recession experienced “stickier"
labor force statuses, as evidenced by the large bold diagonal elements of the transition matrix in Table 5. In
contrast, during the pandemic there were additional, non-immediate exits, as well as entries, which is consistent
with the greater amount of churn evident in Figure 1.

Table 6 shows what type of workers experienced these labor force status changes over their year in the
CPS. Each entry in the first two columns presents the percentage of exiters of each demographic group who
returned to the labor force one year later. All the numbers in the “Pandemic Recession" column are higher
than the ones in the “Great Recession" column because of the increased churn, but young workers and workers
with children seemed especially likely to come back after the pandemic recession. The last two columns display
the proportion of non-exiters of each demographic group who went on to leave the labor force by the time
they rotated out of the CPS. Again, the numbers in the pandemic recession are generally higher, but there are
some notable differences. Young and highly educated workers were a lot more likely to leave after one year
compared to their counterparts in the Great Recession. The major exception to this pattern was with workers
older than 65: They were much more likely to delay their exits in the Great Recession, possibly because they
had no obvious reason to do so early on like in the pandemic.

4 . USING TRANSITIONS TO PREDICT ONE-YEAR-AHEAD EMPLOYMENT PROBABILITIES
The analysis so far has shown how the limited panel dimension of the CPS can be used to track the outcomes
of people who lost their jobs in recessions for a year after their job loss. In this section, I use the samples of job
separators in both recessions to estimate a worker’s probability of being employed in one year as a function
of their current labor force status and demographic characteristics. Although this is a very specific sample of
people, they are a group of great interest as they represent people who were in jobs before the recession hit
and thus are easier to get back in during the recovery, compared to new entrants or people reentering after a
long time out of the labor force. A benefit of using the CPS in this way is that it provides the most up-to-date
picture of labor force transitions in the U.S. economy. Other data sets that enable similar exercises (such as the
Survey of Income and Program Participation) typically take many years to become available, meaning they
are of little use to policymakers that seek to understand the latest patterns in labor force participation among
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people who suffered job losses during the recession and to apply them to the current pool of workers without
jobs.

4 .1 Methodology

The idea here is to estimate logit models for the probability of being employed after one year for both exiters and
non-exiters in the pandemic recession and in the Great Recession. The samples are the exiters and non-exiters
who can be linked between their two stints in the CPS. The outcome variable is derived from the transitions
in Table 5, and the explanatory variables are a variety of demographic characteristics and self-reported reasons
for why the respondent is out of work.

More formally, let yN
i = 1 if exiter i was employed again in their last month in the CPS, and let XN

i be a
vector of observable characteristics for this worker. Similarly, let yU

i = 1 if non-exiter i was employed again
in their last month in the CPS, and let XU

i be a vector of observable characteristics for this worker. I obtain

parameter estimates β̂N and β̂U from the following:

(1) Pr(yℓi = 1|Xℓ
i ) = logit–1(βℓXℓ

i ) =
1

1 + e–βℓXℓ
i

, ℓ = {U , N}.

XN
i contains indicators for gender, education level (less than high school, high school diploma, some college,

bachelor’s degree or higher), a quadratic in age, and the respondent’s reason for being out of the labor force
(retired, disabled or ill, in school, taking care of house, or other). XU

i is the same except it replaces the reason
for being out of the labor force with the reason for being unemployed (laid off, temporary job ended, job
leaver, reentrant, and new entrant). This model is estimated separately for the exiters and non-exiters in the
pandemic recession and the Great Recession, that is, four separate times.

Next, I use the estimates β̂N and β̂U to calculate the probability of being employed in one year for workers
in the CPS in any given month following the recession. The idea is that the patterns of these workers who
can be tracked can be applied to the rest of the unemployment or out-of-labor-force pool to understand how
quickly the rest may go back to work. To obtain predictions based on the unemployment pool in month t,
I focus on workers who are unemployed in month t but can be linked back to their responses from month
t – 12 and were employed then. This step ensures that the sample is most similar to the non-exiters who,
by construction, lost their job in the past year. Let the vector of characteristics for this group of workers be
X̃U
i . I apply a similar restriction to the out-of-labor-force pool in month t, keeping only workers who were

employed in month t – 12. This restriction also has the benefit of not creating predictions for workers who are
very unlikely to go back to work, for example, people who have long been retired, for whom the patterns of
exiters are not informative. Denote these workers’ characteristics by X̃N

i .

4 .2 Results
Table 7 reports the estimates of β̂N and β̂U from the job separators of the pandemic recession. The relative
magnitudes reveal which characteristics make a worker more or less likely to be employed again in a year con-
ditional on losing their job and then leaving the labor force (exiters) or staying in the labor force (non-exiters).4
The results reveal that after leaving the labor force after a job loss, workers who are retired, have children 12
or younger at home, are female, and/or have low education have low probabilities of being reemployed again
within a year. If they do not leave the labor force shortly after the job loss, the workers most likely to be
reemployed tend to not have children 12 and younger, are female, are highly educated, and had left their old
job voluntarily.

4. Note that these results convey different information than Table 3. Table 3 shows the distribution of worker characteristics conditional
on being an exiter or non-exiter, whereas Tables 7 and 8 enter into the probability of workers reentering the labor force in a year conditional
on being an exiter or non-exiter and on characteristics.
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Table 7
Logit Estimates: Pandemic Recession

(1) (2)
Exiters Non-exiters

Retired –1.988∗∗∗

(0.00374)

Disabled or ill –0.644∗∗∗

(0.00415)

In school –0.283∗∗∗

(0.00298)

Taking care of house –1.000∗∗∗

(0.00300)

Has children age 12 or younger –0.133∗∗∗ -0.336∗∗∗

(0.00225) (0.00366)

Female –0.129∗∗∗ 0.0379∗∗∗

(0.00146) (0.00292)

High school diploma 0.348∗∗∗ 0.0969∗∗∗

(0.00209) (0.00443)

Some college 0.428∗∗∗ 0.388∗∗∗

(0.00189) (0.00467)

Bachelor’s or higher 0.421∗∗∗ 0.510∗∗∗

(0.00231) (0.00508)

Age 0.0565∗∗∗ 0.109∗∗∗

(0.000270) (0.000618)

Age× age –0.000877∗∗∗ –0.00151∗∗∗

(0.00000293) (0.00000735)

Laid off –0.0257∗∗∗

(0.00457)

Temporary job ended –0.356∗∗∗

(0.00544)

Job leaver 0.197∗∗∗

(0.00517)

Reentrant –0.440∗∗∗

(0.00411)

New entrant –0.581∗∗∗

(0.00659)

Constant –1.680∗∗∗ –1.929∗∗∗

(0.00578) (0.0126)
Observations 11,874 742

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

NOTE: This table shows the estimates of β̂N in the first column and β̂U in the second column. The base categories are “Other" for
workers’ reason for being out of the labor force or unemployed and “Less than high school degree" for education. All the results use the
CPS’s composite weights.
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Table 8
Logit Estimates: Great Recession

(1) (2)
Exiters Non-exiters

Retired –1.956∗∗∗

(0.000627)

Disabled or ill –1.139∗∗∗

(0.000854)

In school –0.573∗∗∗

(0.000497)

Taking care of house –1.083∗∗∗

(0.000501)

Has children age 12 or younger –0.0782∗∗∗ 0.135∗∗∗

(0.000357) (0.000551)

Female –0.173∗∗∗ 0.181∗∗∗

(0.000264) (0.000472)

High school diploma 0.285∗∗∗ 0.0614∗∗∗

(0.000352) (0.000645)

Some college 0.417∗∗∗ 0.281∗∗∗

(0.000329) (0.000684)

Bachelor’s or higher 0.531∗∗∗ 0.587∗∗∗

(0.000393) (0.000780)

Age 0.0685∗∗∗ 0.0172∗∗∗

(0.0000451) (0.000101)

Age× age –0.00101∗∗∗ –0.000424∗∗∗

(0.000000501) (0.00000123)

Laid off 0.475∗∗∗

(0.000696)

Temporary job ended 0.0102∗∗∗

(0.000787)

Job leaver 0.384∗∗∗

(0.000892)

Reentrant –0.201∗∗∗

(0.000630)

New entrant –0.304∗∗∗

(0.00109)

Constant –2.077∗∗∗ –1.074∗∗∗

(0.000943) (0.00194)
Observations 578,231 39,303

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

NOTE: This table shows the estimates of β̂N in the first column and β̂U in the second column. The base categories are “Other" for
workers’ reason for being out of the labor force or unemployed, and “Less than high school degree" for education. All results used the
CPS’s composite weights.

Table 8 reports the same set of results for the Great Recession. The results for workers who left the labor
force are qualitatively similar to their counterparts in the pandemic. For workers who did not leave the labor

18



Gregory Federal Reserve Bank of St. Louis REVIEW · First Quarter 2023

Figure 3
Distribution of One-Year-Ahead Employment Probabilities

A. Unemployment Pool: Pandemic Recession
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NOTE: The figure shows densities of the probability of being employed again within one year, based on the estimates β̂U and β̂N but
applied to workers who were unemployed and out of the labor force with characteristics X̃U

i and X̃N
i , as described above.

force, those who had young children, or were laid off involuntarily were more likely to go back to employment,
in contrast to the pandemic recession. The results presented in Tables 7 and Table 8 reflect differences in
behavior between the two recessions and between workers who did and did not leave the labor force after their
job loss, conditional on the characteristics of those who were out of work. Next, I combine this information
with the composition of the out-of-work pools over the two recessions to create a bigger-picture explanation
for the different patterns of the employment recovery.

The histograms in Figure 3 represent the distributions of Pr(yℓi = 1|X̃ℓ
i ) in the pandemic recession and

in the Great Recession, where ℓ = {U , N}.5 The N to E probabilities are generally lower than the U to E
probabilities, which makes sense because the out-of-work spells tend to last much longer than unemployment
spells and are often absorbing states. Comparing across the two recessions, the U to E probabilities are, on
average, higher during the pandemic recession (44 percent versus 32 percent), consistent with the patterns we
saw previously in which non-exiters in the pandemic recession were more likely to return to employment after
a year. These differences come from both differences in behavior for non-exiters during the two recessions,

measured by β̂U , and differences between the composition of the unemployed in the aftermath, measured by
X̃U
i .

On the other hand, the probabilities for the out-of-labor-force pools are close on average (12 percent versus
13 percent). This means that, on average in both recessions, workers who left the labor force and had not gone
back after a year since their job loss exhibited similar probabilities of going back within the next year, despite
the fact that exiters returned a lot more quickly after the pandemic recession, as in Table 5. This suggests that
the composition of workers in the out-of-labor-force pool must have shifted toward workers who were less

5. There is a large literature about estimating unemployment hazard rates as a function of various characteristics of the unemployed.
This exercise can be thought of as estimating the one-year hazard rate for a very specific group of workers: those who experienced a recent
job loss around either the Great Recession or the pandemic recession.
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likely to go back after the pandemic recession and toward workers who were more likely to go back after the
Great Recession.

A few caveats are in order regarding this method’s usefulness for predicting future employment on the
aggregate level. First, the patterns that govern transitions into employment may change beyond the first year
after a recession hits. For instance, the pandemic job separators sample was based on observations from February
2020 to June 2021, which was an unusual span of 16 months: It is not obvious that people who were still out
of work beyond that period would behave like workers who lost their jobs in 2020. Second, the estimates here
only apply to workers who had a recent job loss. However, employment growth can also come from new
labor force entrants or from people who have been out of work for longer than a year. The value added of this
method comes from using the limited panel dimension of the CPS to get real-time, longer-horizon pictures of
employment status transitions and from distinguishing differences in the behavior of those who lost their jobs
from their characteristics. This distinction sheds some light on the comparison of the employment recovery
after different recessions.

5 . CONCLUSION
In this article, I investigate the patterns in labor force transitions of workers who lost their jobs during the
pandemic recession and in the Great Recession. I use the panel dimension of the CPS to group workers by
their labor force status after four months and follow up on them one year later to see how this status further
evolved. I find that in both recessions, workers who left the labor force shortly after their job loss (exiters)
tended to be more female, less educated, and older. The age distribution was especially skewed older during
the pandemic recession. Another key difference between the two recessions was the persistence of labor force
statuses: In the aftermath of the pandemic, people who left the labor force were more likely to come back than
in the Great Recession and vice versa. The subsequent employment recoveries depend on the composition of
individuals who are out of work as well as their behavior: Measuring and combining these two objects can
provide up-to-date indications of where the labor market may go in the short term.
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Abstract

To mitigate the health and economic fallout from the COVID-19 pandemic, governments worldwide engaged in
massive fiscal support programs. We show that generous fiscal support is associated with an increase in the demand for
consumption goods during the pandemic, but industrial production did not adjust quickly enough to meet the sharp
increase in demand. This imbalance between supply and demand across countries contributed to high inflation. Our
findings suggest a sizable role for fiscal policy in affecting price stability, above and beyond what a monetary authority
can do.
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1. INTRODUCTION
In 1970, Milton Friedman famously said that "inflation is always and everywhere a monetary phenomenon in
the sense that it is and can be produced only by a more rapid increase in the quantity of money than in output."
The recent concurrence of a surge in inflation in many countries around the world and large fiscal stimulus
provided in the face of the COVID-19 pandemic has renewed interest in analyzing the potential role of large
fiscal spending as a driver of price increases.

There is a long line of literature about the relationship between monetary policy and fiscal policy and the
unpleasant arithmetic of government debt monetization. A distinction that has become central in this particular
literature is between fiscal dominance and monetary dominance. Sims, 2011 uses the fiscal theory of the price
level to remind us that debt issuance is inflationary when forward-looking agents believe that newly issued
government debt is only partially backed by future taxes. After a careful analysis of fiscal policy in the United
States in the 1970s, he concludes that "fiscal policy can be a primary transmission mechanism or a primary
source for changes in the inflation rate" (pp. 55-56). Given the large fiscal support implemented in the face of
the COVID-19 pandemic, and the associated large increase in public debt, a possible shift from monetary to
fiscal dominance raises the risk of more persistent inflation (Goodhart and Pradhan, 2021; Cochrane, 2021).

In this article, we bypass the role of government debt and money creation and focus directly on the association
between fiscal spending and aggregate demand.1 We start by using cross-country data and estimating the

1We presented an earlier version of our analysis in Soyres, Santacreu, and Young, 2022.
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correlation between fiscal support and various measures of economic fluctuations during the pandemic. While
the successive waves of the pandemic and associated changes in mobility were the main drivers of economic
activity throughout 2020 and 2021, we argue that fiscal stimulus policies might have shaped the response of
consumption and production to mobility changes. Indeed, we show that countries behaved differently to
lockdowns and reopenings: Countries with a larger stimulus experienced a smaller consumption decrease when
mobility went down and a stronger rebound in periods of reopening. However, fiscal stimulus did not have any
noticeable association with industrial production movements. By stimulating demand without boosting supply,
our results suggest that fiscal support contributed to increased excess demand pressures in goods markets.

Motivated by this observation, and based on the premise that a fiscally induced imbalance between demand
and supply could lead to price tensions, we then move to examine the association between exposure to fiscal
stimulus, both domestic and foreign, and excess inflation, defined as inflation in excess of the country-specific
pre-pandemic average. Given the delay in transmission and the continued increase in inflation from early 2021
onward and across several waves of the pandemic, we focus on a cross-sectional analysis.

Using data on trade in value added, we construct country-specific values of exposure to both domestic and
foreign fiscal stimulus, where the latter is composed of two components: (i) a “vertical” component, defined as a
trade-weighted average of other countries’ stimulus measures, and (ii) a “horizontal” component capturing the
exposure of each country’s import partners to a third country’s fiscal stimulus.2

We find that excess inflation is significantly correlated to each country’s own domestic stimulus and to
various exposures of foreign stimulus. A back-of-the-envelope calculation suggests that U.S. fiscal stimulus
during the pandemic contributed to an increase in inflation of about 2.6 percentage points in the U.S., 2.3
percentage points in Canada, and 0.6 percentage points in the United Kingdom.

The rest of the article is organized as follows. In section 2, we present some stylized facts about the COVID-
19 pandemic and how it impacted economic activity around the world. In section 3 we investigate the association
between the size of total fiscal stimulus and the path of consumption and industrial production during the
COVID-19 pandemic. In section 4 we discuss the role of domestic and foreign factors on a country’s inflation.
In section 5 we examine previous findings and highlights high-level risks to the inflation outlook in the next
few quarters. Section 6 concludes.

2. THE COVID CRISIS AND FISCAL POLICY RESPONSES AROUND THE WORLD
The COVID-19 pandemic gave rise to unprecedented global economic conditions. Due to a mix of government-
imposed restrictions and voluntary personal decisions, mobility levels, as measured by Google’s Community
Mobility Reports, collapsed in March 2020. Since then, mobility has improved, albeit with some volatility that
closely tracked the successive waves of the pandemic (Figure 1).

These changes in mobility affected both the supply and demand side of the economy, hampering firms’
ability to produce as well as consumers’ ability to consume. On the supply side, government-imposed mobility
restrictions and personal decisions from workers resulted in a dramatic decrease in the volume of production.
On the demand side, public health restrictions and high uncertainty from both economic and health conditions
contributed to a large decrease in total real consumption in the early part of the pandemic.

The consumption of goods and services behaved very differently than in previous recessions (see Figure 2).
In advanced economies, where the data allow us to analyze real consumption expenditures between goods and
services separately, consumption of services fell dramatically and then started recovering slowly as containment
policies eased and vaccines were made widely available. In contrast, goods consumption fell by less during the
beginning of the pandemic and experienced a strong recovery thereafter.3 Industrial production, however, was
slow to adjust, creating a discrepancy between supply and demand in goods’ markets that likely played a role in
the depletion of inventories and ultimately in recent price tensions.4

In this article, we mostly focus on the goods market to investigate the imbalance between consumption
and production. In the service sector, anecdotal evidence suggests that the production of many services was
heavily hampered throughout 2020 and up until today, in part due to the difficulty of finding workers in an
environment of health uncertainty and limited daycare options. However, the absence of production data in the

2The analysis of global value chains in the transmission of inflation is related to many articles in recent years, including Auer, Levchenko,
and Sauré, 2019, Soyres and Franco Bedoya, 2019, Baldwin and Freeman, 2021, and Santacreu and LaBelle, 2022.

3See Santacreu and LaBelle, 2022.
4Several aspects of this line of reasoning, including the role of semiconductors and the importance of supply-chain bottlenecks, have

been documented in recent contributions, such as Amiti, Heise, and Wang, 2021, Leibovici and Dunn, 2021, Santacreu and LaBelle, 2021a,
Santacreu and LaBelle, 2021b, and Santacreu and LaBelle, 2022.
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Figure 1
Evolution of Mobility during the Pandemic

NOTE: Mobility is computed as a simple average of grocery, workplace, retail, recreation, and transportation mobility data from Google’s
Community Mobility Reports. The series are smoothed using a seven-day moving average, and aggregates are weighted by population.
The aggregates are constructed using Federal Reserve Board country classifications. Advanced foreign economies comprise Canada, France,
Germany, Italy, Japan, Spain, and the United Kingdom. Emerging market economies comprise Argentina, Brazil, Chile, Colombia, Hong
Kong, Korea, Indonesia, Malaysia, the Philippines, Singapore, Taiwan, and Thailand. The series end on May 5, 2022.
SOURCE: Google’s Community Mobility Reports.

service sector prevents us from quantifying the aggregate mismatch between supply and demand.5
To mitigate the health and economic fallout of the pandemic, many governments engaged in massive

fiscal support programs. Using the International Monetary Fund’s World Economic Outlook (WEO) data
for 52 advanced foreign and emerging market economies, we define each country’s fiscal stimulus during the
pandemic as the percentage deviation between government spending and the country-specific pre-pandemic
trend. This measure can be constructed for both 2020 and 2021 separately. As illustrated in Panel A of Figure 3,
the cross-sectional correlation between 2020 and 2021 fiscal stimulus is high, which means that generous fiscal
support in 2020 is also a good predictor of fiscal stimulus in 2021.

Panel B uses the average of 2020 and 2021 values to illustrate the heterogeneity of fiscal support across
countries.6 Chile, the United Kingdom, the United States, Canada, and Japan are among the countries
that displayed the most generous fiscal support. More precisely, in our sample, the average of 2020 and 2021
government spending was 9.45 percent above each country’s pre-pandemic trend in advanced foreign economies,
while it was only 4.95 percent above trend in emerging market economies.7

3. FISCAL SUPPORT, CONSUMPTION, AND PRODUCTION DURING RECOVERY PERIODS
OF THE PANDEMIC
While the pandemic and associated restrictions were the main drivers of economic fluctuations over the past
two years, fiscal stimulus policies might have shaped the response of consumption and production to lockdowns

5Note that, according to the Bureau of Labor Statistics, service sectors are, on average, more labor intensive than goods sectors, implying
that the labor shortages observed in several countries could have been exacerbated if demand for service consumption had grown at a faster
rate.

6To be more precise, the WEO data have much larger country coverage, and we have estimates of domestic fiscal stimulus for more than
100 countries. However, other data we use in the article restrict our sample size, with coverage ranging from 23 to 52 countries depending
on the analysis.

7The case of China deserves further explanation. The negative value for our fiscal stimulus variable comes from the conjunction of
two phenomena. First, Chinese government spending has been growing at a rapid pre-pandemic pace, with an average growth rate of
9.15 percent from 2015 to 2019. This rapid growth means that for China to have a positive fiscal stimulus, it would need to increase its
government spending at a pace larger than 9.15 percent. Second, while 2020 government spending in China was not too far away from its
trend, the 2021 spending was only about as big as the 2020 value (and hence much below a trend that grows at 9.15 percent per year).
This stark deceleration of government spending came about as China launched what has been called a "deleveraging campaign” to tackle
excessive debt from local government and state-owned enterprises.
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Figure 2
Consumption and Industrial Production during the Pandemic

NOTE: Goods consumption series are expressed in nominal terms, whereas total consumption series are expressed in real terms. All the
series end in 2022 Q1. Industrial production series are aggregated to the quarterly frequency by taking the respective average of the
monthly values. The aggregates are constructed using real GDP weights. China consumption data are expressed in per capita terms. Total
industrial production excluding construction series is used when possible, but some series use manufacturing industrial production instead
due to data limitations. Goods consumption data are available only for the United States and advanced foreign economies.
SOURCE: Bureau of Economic Analysis; OECD’s National Quarterly Accounts; Haver Analytics.

and consumer preferences, as reflected by changes in mobility. Here, we investigate the association between
the size of total fiscal stimulus and the path of consumption and industrial production during the COVID-19
pandemic by evaluating (i) the elasticity of demand and supply to lockdowns and reopenings, as measured by
mobility movements, and (ii) the correlation between fiscal stimulus and this elasticity.

3.1 Empirical Setup and Identification Strategy
We use cross-country data to investigate the effect of fiscal stimulus on consumption and on industrial production
during the COVID-19 pandemic. Our conjecture is that fiscal stimulus supported the increase in consumption
during periods of increased mobility but had only a limited impact on countries’ supply as measured by industrial
production. Our empirical strategy consists of projecting quarterly real consumption and production growth
on changes in mobility in the same quarter as well as on the interaction of these changes with country-specific
fiscal stimulus. Our objective is to analyze how fiscal support correlates with country-level consumption and
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Figure 3
Pandemic Fiscal Support

NOTE: The 2020 deviation from projected spending is constructed by calculating the percentage change between each government’s fiscal
spending in 2020 and 2021 against a projected value, respectively. The projected value is calculated by taking the average fiscal spending
growth rate for 2015–2019 and forecasting out a year or two years, depending on the base year. Federal Reserve Board country
classifications are used to group countries into advanced foreign economy and emerging market economy categories.
SOURCE: International Monetary Fund’s World Economic Outlook, January 2022; authors’ calculations.

production in response to mobility fluctuations.
Our fiscal stimulus variable is constructed as discussed in Figure 3 and varies across countries and time. For

all quarters of 2020, it takes into account government spending in excess of each country’s pre-pandemic trend.
For all quarters of 2021, the variable takes into account fiscal support provided in both 2020 and 2021. This
choice allows us to consider, for each country, the whole stimulus implemented throughout the first and second
year of the pandemic, which we then relate to the way countries reacted to the different waves of the pandemic
for both 2020 and 2021. As widely noted, the transmission from fiscal stimulus to household consumption can
take some time (see Ramey, 2011 or Ramey and Zubairy, 2018 for an extensive discussion of the timing of
transmission). As a result, 2020 fiscal support is likely to impact consumption decisions for both 2020 and 2021,
which implies that one must consider fiscal stimulus disbursed in 2020 for data in 2021.8 We also note that
this construction accounts for the slow unwinding of savings, which may be attributed to consumers spending
significantly more once restrictions were relaxed in 2021 with the proliferation of vaccines.

To account for possible nonsymmetric effects during periods of tightening or relaxation of public health
restrictions, we split quarter-on-quarter mobility changes into two variables, separating positive and negative
movements. As will be clear from our results below, such an asymmetric empirical specification is in line with
the pattern observed in the data.9 All told, our empirical model can be written as

Cons_Growthct = β1Mob_Increasect + β2Mob_Decreasect(1)
+β3Mob_Increasect × Fiscal_Stim.ct + β4Mob_Decreasect × Fiscal_Stim.ct
+FEc + εct,

where β1 and β2 capture the correlation between mobility changes and consumption growth for countries
without fiscal stimulus. The interaction terms, whose effects are measured by β3 and β4, capture the statistical
association between fiscal support and the value of the consumption-mobility nexus. Recall that our fiscal
stimulus variable is country-specific and only varies at an annual frequency, whereas all other variables in the

8Note, however, that any fiscal stimulus implemented in 2021 cannot affect the elasticity of consumption to lockdowns in 2020. Hence,
it would not make sense to use 2021 fiscal support for quarters in 2020 in our panel data set.

9We discuss this point more precisely and present the results of the symmetric case in Appendix Appendix 2.1.
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model are quarterly. Hence, our identification strategy relies on comparing the elasticity of consumption to
mobility changes for countries with different levels of fiscal support: β3 will be different from zero if fiscal
stimulus modifies this elasticity during periods of increased mobility (i.e., reopenings), and β4 will be different
from zero if fiscal stimulus modifies this elasticity during periods of decreased mobility (i.e., closures).

In a separate set of regressions, we perform the same analysis using Industrial Production growth as the
dependent variable, which allows us to assess the association between fiscal support and the country-level supply
of goods. In our baseline specifications, we use country fixed effects to account for observable factors such as
heterogeneous trend growth across countries. Our results are qualitatively similar with the addition of several
fixed effects.

3.2 Baseline Consumption and Industrial Production Results
Table 1 presents the main results and shows that governments that provided generous fiscal support mitigated the
drop in goods consumption in periods of decreased mobility and boosted consumption in periods of increased
mobility. The effect of fiscal stimulus on services consumption, however, is insignificant. In addition, our results
reveal that generous fiscal spending did not significantly correlate with supply expansion: Countries with larger
fiscal support did not have a significantly different association between mobility and industrial production. In
other words, supply did not adjust quickly enough to meet the sharp increase in demand for goods.

The table also shows that a 1-standard-deviation increase in fiscal stimulus, which is an increase of govern-
ment spending of about 6.7 percent compared with the pre-pandemic trend, raises the responsiveness of total
consumption to positive mobility movement by about 16 percent. More precisely, for countries without fiscal
stimulus, consumption growth increased by 0.25 percentage points in response to a 1-percentage-point increase
in mobility. For countries with government spending 6.7 percent above their trend, this elasticity increased to
0.25 + 0.04 = 0.29 percentage points.

Separating goods and services consumption in columns 2 and 3, respectively, we note that the association
between fiscal stimulus and total consumption is entirely driven by goods consumption, where a 1-standard-
deviation increase in fiscal support is associated with a 26 percent surge in the link between consumption growth
and mobility rebound (from 0.19 to 0.19 + 0.05 = 0.24), while it reduced the drop in goods consumption during
periods of mobility decline by 13 percent (from –0.31 to –0.31 + 0.04 = –0.27).

In a robustness exercise presented in Table Appendix 2.3.1 in Appendix Appendix 2, we use an alternative
construction of our fiscal stimulus variable, which focuses on 2020 government spending only. The rationale for
this exercise is that fiscal support in 2021 might have been disbursed late in that year and hence would not be
relevant for understanding consumption behavior in most of the year. Such a time-invariant version of our fiscal
stimulus variable for each country means that the identification of the interaction terms relies on comparing
countries with each other and assessing if countries with large fiscal stimulus in 2020 were associated with a
different elasticity of consumption to mobility. The results show that, with this specification, all of our results
are both qualitatively and quantitatively similar to those in Table 1.10

In summary, our results point to an asymmetric effect of fiscal spending on how consumption reacted to
mobility changes. In periods of economic reopening and mobility rebound, fiscal support amplifies the increase
in consumption. In periods of mobility decline, however, fiscal support helps households “soften the blow” of
reduced activity, implying a smaller decline in consumption in countries with large fiscal stimulus. Hence, in
these periods, fiscal support is expected to counterbalance the effect of mobility, and the interaction term has
the opposite sign of the standalone mobility variable.

Using our point estimates and country-specific values of fiscal support, Figure 4 quantifies the role of fiscal
support in shaping the response of goods consumption to fluctuations in mobility in several groups of countries.
As expected given its high fiscal stimulus, consumption movements in the United States were very peculiar, with
consumption decreasing significantly less when mobility dropped and rebounding significantly more when
mobility increased.

3.3 A Look at Employment Recovery
To further explore the finding that fiscal support was not associated with a rebound in industrial production
during periods of increased mobility, we extend our analysis to study the association between fiscal stimulus
and labor market activity, using data on both employment and labor force participation (LFP). We first use
employment data for 29 countries, separated between goods and services employment, and assess the correlation

10This consistency is not surprising because the cross-sectional correlation between the 2020 and 2021 fiscal stimulus is 0.63, meaning that
generous fiscal support in 2020 is also a good predictor of fiscal stimulus in 2021. On average, in our sample of 52 countries, government
spending was 6.19 percent above pre-pandemic trend in 2020 and was 7.23 percent above of the trend in 2021.
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Table 1
Relationship between Mobility Movements and Consumption/Industrial Production, with
Country-Level Fiscal Stimulus

(1) (2) (3) (4)

Total Goods Service Industrial
Consumption Consumption Consumption Production

Mob. Increase 0.25*** 0.19*** 0.32*** 0.20*
(0.04) (0.03) (0.06) (0.12)

Mob. Decrease –0.38*** –0.31*** –0.43*** –0.64**
(0.04) (0.05) (0.06) (0.26)

Mob. Increase× 0.04* 0.05*** 0.02 0.00
Domestic Fiscal Stimulus (0.02) (0.01) (0.03) (0.06)

Mob. Decrease× –0.01 0.04*** –0.05* 0.20
Domestic Fiscal Stimulus (0.02) (0.01) (0.03) (0.15)

Country FE ✓ ✓ ✓ ✓

R2 0.74 0.51 0.67 0.21
Observations 184 184 184 352
Number of countries 23 23 23 44

NOTE: The left-hand-side variables and mobility variables are quarterly growth rates. Domestic Fiscal Stimulus is con-
structed using a similar definition of deviation from projected spending shown in Figure 3, but for a given country in 2020,
the value solely takes the 2020 deviation from projected fiscal spending. However, in 2021 the value is constructed by
averaging the 2020 and 2021 values of deviation from projected spending. The variable is then standardized by dividing
by its standard deviation. The constant and standalone Domestic Fiscal Stimulus variables are omitted from the table for
brevity. The data extend from 2020 Q1 to 2021 Q4. Standard errors are clustered at the country level and are shown in
parentheses.
** p<0.01, ** p<0.05, * p<0.1

between fiscal spending and employment growth using a similar framework:

Emp_Growthct = β1Mob_Increasect + β2Mob_Decreasect(2)
+β3Mob_Increasect × Fiscal_Stim.ct + β4Mob_Decreasect × Fiscal_Stim.ct
+FEc + εct.

The results are presented in the first three columns of Table 2. We find that employment was less sensitive to
mobility than either consumption or industrial production. We also note a strong asymmetry in the sensitivity
to mobility changes, with employment contracting strongly in periods of restrictions while only picking up
modestly in periods of reopening. Related to our previous point, country-specific fiscal stimulus does not appear
to have any significant association with the relationship between employment and observed mobility, which is
consistent with our previous observation that while fiscal stimulus boosted consumption, its statistical association
with industrial production is limited.

In column 4, we also investigate how LFP changed during the subsequent waves of the pandemic and how
this elasticity changed for countries with larger fiscal support. Consistent with previous observations, LFP
decreased strongly during periods of lockdowns and recovered only modestly in periods of reopening. However,
it is interesting to note that countries with larger fiscal stimulus experienced a smaller decline in LFP in periods
of mobility decline, as revealed by the positive and significant coefficient for the interaction between mobility
decrease and fiscal support.

Overall, the sluggish employment recovery suggests lingering labor market constraints. Many possible
explanations have been discussed in recent months, including childcare issues, health concerns, early retirement,
the Great Resignation, and lower migration.
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Figure 4
Change in Growth Rate of Goods Consumption in Response to Mobility Changes

NOTE: The advanced foreign economy aggregate comprises 19 countries, and the emerging market economy aggregate comprises 32
countries. Countries are equally weighted within the aggregates and are classified using Federal Reserve Board country classifications.
SOURCE: Authors’ calculations.

3.4 From Supply and Demand Imbalance to Bottlenecks and Inflation
The previous section highlighted that fiscal support during the pandemic boosted goods consumption demand
without any noticeable correlation with variables capturing goods’ supply. All told, the large increase in
demand triggered by the fiscal stimulus policy, together with the slow pace of adjustment in production, likely
contributed to the current imbalance in the goods market. The timing of transmission from fiscal support to
inflation is, however, uncertain. As aggregate demand was supported by government transfers, goods-producing
firms first started to dig into inventories and increase orders to suppliers, both domestic and foreign. Such an
increase in demand coupled with limited production and shipping capacity first led to supply chain bottlenecks.
As an illustration, the supplier delivery time component of manufacturing purchasing managers’ indices (PMIs)
across 30 countries, plotted in Figure 5, shows the presence of supply chain delays across the world, especially in
the United States and other advanced economies.11

Ultimately, the surge in aggregate demand contributed to the surge in inflation, which we discuss in the
next section. However, given the delay in transmission and the continued increase in inflation from early
2021 onward and across several waves of the pandemic, we focus on a cross-sectional analysis instead of using
within-country time variation. While this section was devoted to quarter-on-quarter changes in mobility and
their statistical association with demand and supply in countries with different levels of fiscal support, our next
section examines the imbalance and investigates the “end result” of this process in terms of inflation, using data
up until February 2022 (which, for reference, is before Russia’s invasion of Ukraine).

4. FISCAL SUPPORT AND INFLATION
As the pandemic disrupted the economy for longer than many expected, inflation started to display a strong
upward trajectory. Figure 6 plots the evolution of both headline and core inflation during the pandemic. After
an initial decrease during the first COVID-19 wave, both headline and core inflation increased steadily from
the end of 2020 and throughout 2021. The first few months of data for 2022 reveal a continued surge, especially
core inflation in advanced economies, which suggests a persistent imbalance between high aggregate demand
and constrained aggregate supply. In our subsequent analysis, we focus on inflation data up until the invasion of

11PMIs are indices of the prevailing direction of economic trends. They summarize whether market conditions, as viewed by purchasing
managers, are expanding, staying the same, or contracting. In our analysis, we focus on the component related to supplier delivery times.
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Table 2
Relationship between Employment and Mobility Movements, with Country-Level Fiscal Stimulus

(1) (2) (3) (4)

Total Goods Service Labor Force
Employment Employment Employment Participation

Mob. Increase 0.01 0.06 -0.02 0.03
(0.02) (0.06) (0.03) (0.04)

Mob. Decrease –0.22*** –0.13*** –0.25*** –0.24***
(0.06) (0.06) (0.08) (0.06)

Mob. Increase× 0.01 –0.04 0.03 0.00
Domestic Fiscal Stimulus (0.02) (0.04) (0.02) (0.02)

Mob. Decrease× 0.06 0.00 0.08 0.06**
Domestic Fiscal Stimulus (0.05) (0.04) (0.06) (0.03)

Country FE ✓ ✓ ✓ ✓

R2 0.32 0.19 0.31 0.31
Observations 232 232 232 245
Number of countries 29 29 29 31

NOTE: The left-hand-side variables and mobility variables are quarterly growth rates. Domestic Fiscal Stimulus is con-
structed using a similar definition of deviation from projected spending shown in Figure 3, but for a given country in 2020,
the value solely takes the 2020 deviation from projected fiscal spending. However, in 2021, the value is constructed by
averaging the 2020 and 2021 values of deviation from projected spending. The variable is then standardized by dividing
by its standard deviation. The constant and standalone Domestic Fiscal Stimulus variables are omitted from the table for
brevity. The data extend from 2020 Q1 to 2021 Q4. Standard errors are clustered at the country level and are shown in
parentheses.
** p<0.01, ** p<0.05, * p<0.1

Ukraine (i.e., until February 2022) to avoid taking into account large movements in commodity prices that
arose from the war and could have been a confounding factor in our analysis.

As we have previously shown, countries with large fiscal support experienced substantial increases in goods
consumption. Moreover, the steep surge in goods consumption in those countries may have also created extra
demand in other countries through an increase in demand for imports. This demand surge was met by limited
supply capacity and bottlenecks. Indeed, while production, transportation, and shipping capacity have adapted
to increasing global value chain participation over the past few decades, the necessary infrastructure appeared to
be quite inelastic in the short run.

We investigate the role domestic and foreign factors have on a country’s inflation rate by conducting a
cross-country regression analysis. For each country, we compute a measure of “excess inflation” by taking
the February 2022 12-month inflation rate and subtracting the average rate of inflation that each country
experienced during 2015–2019. We then construct several measures of exposure to domestic and foreign fiscal
stimulus and project excess inflation on these measures. Domestic Fiscal Stimulus captures each country’s fiscal
support, as discussed in Section 2. Total Exposure to Foreign Stimulus measures a country’s exposure to foreign
stimulus and contains two parts: (i) a vertical component, defined as a trade-weighted average of other countries’
stimulus measures, and (ii) a horizontal component capturing the exposure of each country’s import partners to
a third country’s fiscal stimulus. Intuitively, the United States can be exposed to fiscal stimulus from Canada,
both through a high import share (i.e., imported inflation) and a high export share (i.e., higher demand from
Canada), capturing vertical foreign exposure. Moreover, the price of Canada’s exports to the United States may
be pushed up by Canada’s exposure to Mexico’s fiscal stimulus, capturing horizontal foreign exposure.

In practice, we use value-added trade data from the OECD’s Trade in Value Added (TiVA) database, which
allows us to account for direct and indirect linkages through global value chains. We use 2018 data, which is the
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Figure 5
Supplier Delivery Times’ Component of PMIs

NOTE: Values larger than 50 denote longer supplier delivery times. Advanced foreign economies (AFE) and emerging market economy
(EME, excluding China) aggregates are constructed using bilateral U.S. merchandise export weights. The data end in April 2022.
SOURCE: S&P Global; Haver Analytics.

latest available year. For any country c, the mathematical definition of our foreign exposure variables can be
written as

(3) Vertical Exp. to Foreign Stim.c =
∑

j∈Partners(c)

Tc→j + Tj→c

GDPc
Fiscal Stim.j,

(4) Horizontal Exp. to Foreign Stim.c =
∑

j∈Partners(c)

∑
k∈Partners(j)–c

Tj→k + Tk→j

GDPc
Fiscal Stim.k,

where Tc→j denotes the value-added trade flow from country c to country j. Partners (c) is the set of all trade
partners of country c. In the definition of Horizontal Exposure to Foreign Stimulus, note that the second summation
is done over all trade partners except country c. In contrast to the panel analysis presented in Section 3, we use
cross-country regressions since the timing of transmission from fiscal stimulus to surges in aggregate demand
and ultimately to inflation is uncertain. Fiscal support in any given quarter likely supported consumers’ demand
both contemporaneously and in the following quarters, with the total effect of fiscal support accumulating
throughout the period where fiscal spending remains above trend. Indeed, households savings increased sharply
during the pandemic and remained above their pre-pandemic level by mid-2022.

Finally, we construct Total Exposure to Foreign Stimulus by simply summing Horizontal Exposure to Foreign
Stimulus and Vertical Exposure to Foreign Stimulus. Our identification is not without limitations, and the results
should be viewed as illustrative, highlighting, perhaps, the higher end of potential price pressures from fiscal
stimulus during the pandemic. We discuss some of these limitations in Sections 4.3-4.5.

4.1 Baseline Inflation Results
Table 3 presents the main results. The first column shows that excess inflation is significantly correlated to each
country’s own domestic stimulus. The second column shows that excess inflation is also correlated with exposure
to foreign stimulus as measured by Total Exposure to Foreign Stimulus.12 To further investigate the association

12We also present in Table Appendix 2.3.3 the results of specifications that distinguish Horizontal Exposure to Foreign Stimulus and Vertical
Exposure to Foreign Stimulus. Both variables are significantly associated with excess inflation when included separately, while only Horizontal
Exposure to Foreign Stimulus exposure remains significant when both variables are included together.
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Figure 6
Evolution of Inflation during the COVID-19 Pandemic

NOTE: The advanced foreign economy and emerging market economy aggregates are weighted by U.S. bilateral import shares and
comprise countries forecasted by the Federal Reserve Board. All series end in April 2022.
SOURCE: Haver Analytics.

between excess inflation and exposure to foreign fiscal stimulus, we then construct two new variables that
separate Total Exposure to Foreign Stimulus into Export and Import weights, respectively. When including these
variables separately in our inflation regressions, as in columns 3 and 4, both types of exposure are significantly
correlated with higher inflation. When including both variables as in column 5, the Import side captures all
the significance. Note, however, that the correlation between Import and Export is very high and equal to 0.85.
Hence, including both variables in the same regression means we should be cautious with the interpretation due
to multicollinearity issues.

4.2 Back-of-the-Envelope Calculation: Quantifying the association between Fiscal Stimulus and Excess
Inflation
To give a more practical interpretation of our findings, we use our point estimates to compute country-specific
values for the contribution of fiscal stimulus to inflation, as shown in Figure 7. Panel A presents the association
between excess inflation and exposure to both domestic and foreign stimulus for several regions, based on
our regression.13 The impact of domestic fiscal stimulus on inflation is highest in the United States and in
Chile. Canada, a country with strong trade links with the US, features a high level of excess inflation related
to exposure to foreign fiscal stimulus. In large economies with limited openness to international trade, such
as the United States, domestic stimulus is a more important driver of excess inflation than foreign stimulus.
However, more open countries, or countries that used limited fiscal stimulus during the pandemic, are relatively
more impacted by exposure to foreign fiscal stimulus. In our sample, domestic stimulus is associated with 2.6
percentage points in excess inflation in the United States and 1.1 percentage points in Germany.

In Panel B, we dig deeper into foreign exposure and derive a measure of “international spillover” of U.S.
fiscal stimulus. In particular, we isolate the share of U.S. stimulus in foreign exposure for several countries
and compute the associated excess inflation in those countries. Our estimation implies that U.S. fiscal stimulus
was associated with excess inflation of about 2.3 percentage points in Canada and 0.6 percentage points in the
United Kingdom. For reference, we present the inflation impact of exposure to domestic and foreign fiscal
stimulus for all countries in Appendix Appendix 1, Table Appendix 1.1.

13For this chart and Table Appendix 1.1 in Appendix A, we use the point estimates from Table 4 , column 7.
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Table 3
Fiscal Stimulus and Excess Inflation: Role of Domestic and Foreign Forces

(1) (2) (3) (4) (5)

Excess Excess Excess Excess Excess
Headline Headline Headline Headline Headline
Inflation Inflation Inflation Inflation Inflation

Domestic Fiscal Stimulus 1.30*** 1.09*** 1.11*** 1.14*** 1.26***
(0.36) (0.32) (0.33) (0.30) (0.29)

Total Trade-Weighted Exposure 1.43***
to Foreign Stimulus (0.40)

Export Trade-Weighted Exposure 1.17*** –1.61**
to Foreign Stimulus (0.42) (0.64)

Import Trade-Weighted Exposure 1.60*** 3.04***
to Foreign Stimulus (0.36) (0.66)

R2 0.19 0.42 0.34 0.48 0.53
Observations 52 52 52 52 52

NOTE: Excess Headline Inflation is computed by subtracting the February 2022 12-month inflation from its 2015–2019
average. Domestic Fiscal Stimulus is constructed using a similar definition of deviation from projected spending shown
in Figure 3, but it takes the average of 2020 and 2021 deviations from projected fiscal spending. The variable is then
standardized by dividing by its standard deviation. Total Exposure to Foreign Stimulus is the standardized sum of Vertical
Exposure to Foreign Stimulus and Horizontal Exposure to Foreign Stimulus. The constant and control variables are omitted
from the table for brevity. Robust standard errors are in parentheses.
** p<0.01, ** p<0.05, * p<0.1

4.3 Robustness: Omitted Variable Bias
The estimation relies on the association between excess inflation and exposure to domestic and foreign fiscal
stimulus, but a confounding factor might be that countries that engaged in larger fiscal support are also those
that have been the worst hit by the pandemic. Then, if the severity of the pandemic is itself positively correlated
with excess inflation over and beyond the effect of fiscal support, the results would suffer from an omitted
variable bias. Moreover, the bias would be positive because the fiscal stimulus variable would capture both the
direct effect of the pandemic and the effect of the fiscal spending.

To address this issue, we construct several measures of the “severity” of the pandemic for each country
using different approaches and use them as controls in our main specification. We first use industrial production
movements as an indicator of the supply-side impact of the health restrictions and compute, for each country, the
sum of all negative growth rates as a proxy for the average reduction in production for each country. Since our
data are quarterly, we take the sum of all quarters when industrial production had negative growth. Moreover,
because the severity of the pandemic is multidimensional, we also experiment with total industrial production
growth as a measure of production restrictions. We then take a broader view of pandemic-related restrictions
and use mobility movements as an indicator of the severity of health restrictions. Once again, we construct
two possible measures of severity, first taking the sum of all negative growth rates for each country and then
constructing average total mobility growth which incorporates both lockdown and reopening quarters.

Table 4 presents the results and shows all possible combinations of the controls. Comparing the first column,
which simply restates the results in Table 3, to all other specifications in columns 2–7, we see that the results are
very robust and all point toward a strong association between excess inflation and exposure to both domestic
and foreign fiscal stimulus.

4.4 Robustness: Core Inflation
An additional concern regarding our analysis could be that headline inflation is more driven by volatile items
such as food and energy, which are less affected by country-specific fiscal stimulus and whose prices are fixed at
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Figure 7
Fiscal Stimulus and Excess Inflation

NOTE: The Euro area comprise France, Germany, Italy, and Spain. Emerging market economies (EMEs) comprise 32 countries using
Federal Reserve Board country classifications. Countries are equally weighted within the aggregates.
SOURCE: Authors’ calculations.

the world level. In this case, inflation could be driven everywhere by the total world’s stimulus and would not
be particularly related to exposure through international trade linkages. To address this issue, we also perform
an analysis using core inflation instead of headline inflation. Table 5 presents the results, which are consistent
with our main analysis.

Moreover, similar to the robustness analysis with headline inflation, we also present the results of our
estimation using a varying set of controls, in Table 6. Our main finding remains unchanged: In all specifications,
we find that excess core inflation is strongly associated with exposure to both domestic and foreign fiscal stimulus.

4.5 Other Robustness Tests
Finally, we also perform robustness tests on the definition of our fiscal stimulus variable. In the baseline results,
a country’s fiscal stimulus is constructed using both 2020 and 2021 government spending in excess of each
country-specific trend. Such a choice ensures consistency with our panel regressions in Section 3. However,
given the high savings rate in many advanced economies throughout 2021, one could argue that excess inflation
as of February 2022 would be mostly related to the 2020 fiscal stimulus and not to government spending in
2021. To address this concern, we run all our specifications using a fiscal stimulus variable based on the fiscal
stimulus in 2020 only. All the results are unchanged and can be found in Appendix Appendix 2, Tables Appendix
2.3.3-Appendix 2.3.6, which is not surprising given the high correlation between 2020 and 2021 fiscal support.

We also experiment with alternative constructions for the left-hand-side variable in these sets of regressions.
Instead of expressing excess inflation as of February 2022, which is our preferred definition as it avoids considering
the effect of Russia’s invasion of Ukraine, we construct a country-specific average of 2022 inflation using data
up until either March or April (depending on each country’s available data), from which we subtract the average
pre-pandemic inflation rate. Using this definition of excess inflation, we find that the results are robust and
qualitatively similar to those in Tables 3 and 4.

All told, despite the robustness tests described above, our analysis could suffer from other biases. For example,
a positive bias could arise in our estimate if there is a positive correlation between fiscal and monetary policy
support across our sample countries. In this case, our fiscal stimulus variable would capture the effect of both
fiscal and monetary policy on inflation and hence should be interpreted as an upper bound of the effect of fiscal
stimulus. Future work on this topic would benefit from addressing such concerns.
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Table 4
Fiscal Stimulus and Excess Inflation: Controlling for the Severity of the Pandemic

(1) (2) (3) (4) (5) (6) (7)

Excess Excess Excess Excess Excess Excess Excess
Headline Headline Headline Headline Headline Headline Headline
Inflation Inflation Inflation Inflation Inflation Inflation Inflation

Domestic Fiscal 1.09*** 1.18*** 0.98*** 0.90* 1.22*** 1.01*** 1.07**
Stimulus (0.32) (0.39) (0.36) (0.47) (0.39) (0.35) (0.43)

Total Exposure 1.43*** 1.28*** 1.38*** 1.12*** 1.29*** 1.49*** 1.29***
to Foreign Stimulus (0.40) (0.41) (0.43) (0.41) (0.41) (0.47) (0.45)

Controls

Sum of Negative Growth

Industrial Production ✓ ✓

Mobility ✓ ✓

Total Growth

Industrial Production ✓ ✓

Mobility ✓ ✓

R2 0.42 0.42 0.39 0.39 0.42 0.40 0.37
Observations 52 46 49 44 46 49 44

NOTE: Excess Headline Inflation is computed by subtracting the February 2022 12-month inflation from its 2015–2019
average. Domestic Fiscal Stimulus is constructed using a similar definition of deviation from projected spending shown
in Figure 3, but it takes the average of 2020 and 2021 deviations from projected fiscal spending. The variable is then
standardized by dividing by its standard deviation. Vertical Exposure to Foreign Stimulus is the standardized weighted
average of the Domestic Fiscal Stimulus of a country’s trading partners, and Horizontal Exposure to Foreign Stimulus
is the standardized weighted average of the Vertical Exposure to Fiscal Stimulus of a country’s trading partners. Total
Exposure to Foreign Stimulus is the standardized sum of Vertical Exposure to Foreign Stimulus and Horizontal Exposure to
Foreign Stimulus. The constant and control variables are omitted from the table for brevity. Robust standard errors are in
parentheses.
** p<0.01, ** p<0.05, * p<0.1

5. THE OUTLOOK AHEAD: RISKS COULD COME FROM SERVICES
The large swings in goods demand, coupled with limited production and shipping capacity in many countries,
gave rise to bottlenecks and ultimately put pressure on goods inflation. Looking at previous recessions, Figure 8
reveals how different the behavior of consumption during the pandemic was from previous recessions. Given data
constraints, we focus on the United States (Panel A) and other advanced economies (Panel B). In both cases, it is
very clear that services consumption took a very heavy hit throughout the pandemic, while goods consumption
decreased only modestly during the first wave before rebounding extremely strongly and remaining above
trend since then.

All told, the rebalancing of consumption was slower in the United States compared with most other advanced
economies. While this movement could ease some tensions in the goods market, it also comes with notable
risks. For example, the service sector is more labor intensive than the goods sector. As shown in Figure 9,
employment intensity in the service sector, as measured by the employment-to-output ratio, is more than twice
than that in the goods sector. Therefore, rebalancing toward services will likely increase labor demand. Given
the current tightness in advanced-economy labor markets, increasing labor demand is likely to put pressure on
wages and, at the extreme, could create a risk of a wage-price spiral.
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Table 5
Fiscal Stimulus and Excess Core Inflation: Role of Domestic and Foreign Forces

(1) (2) (3) (4) (5) (6) (2)

Excess Excess Excess Excess Excess Excess Excess
Core Core Core Core Core Core Core

Inflation Inflation Inflation Inflation Inflation Inflation Inflation

Domestic Fiscal 0.96*** 0.79*** 0.76** 0.76** 0.77**
Stimulus (0.30) (0.29) (0.30) (0.31) (0.30)

Total Exposure 0.90***
to Foreign Stimulus (0.32)

R2 0.17 0.22 0.27 0.33 0.37 0.37 0.35
Observations 42 42 42 42 42 42 42

NOTE: Robust standard errors are in parentheses.
** p<0.01, ** p<0.05, * p<0.1

That said, wage pressures are currently moderate, and total hours worked are still below their 2019 level,
suggesting that labor supply has some room to expand. Assuming rebalancing is driven by a reduction in fear
related to the pandemic, it could be accompanied by further easing of labor supply constraints. Ultimately, the
impact of rebalancing on inflation will depend in part on how fast labor supply adjusts to meet higher demand
in the labor market. Should the adjustment be too slow, inflation could remain high for longer.
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Table 6
Fiscal Stimulus and Excess Core Inflation: Role of Domestic and Foreign Forces with Controls

(1) (2) (3) (4) (5) (6) (7)

Excess Excess Excess Excess Excess Excess Excess
Core Core Core Core Core Core Core

Inflation Inflation Inflation Inflation Inflation Inflation Inflation

Domestic Fiscal 0.77** 0.76** 0.75** 0.73* 0.75** 0.79** 0.74**
Stimulus (0.30) (0.31) (0.33) (0.38) (0.32) (0.32) (0.35)

Total Exposure 0.90*** 0.84** 0.92*** 0.84** 0.83** 0.95*** 0.87**
to Foreign Stimulus (0.32) (0.32) (0.31) (0.32) (0.32) (0.35) (0.36)

Controls

Sum of Negative Growth

Industrial Production ✓ ✓

Mobility ✓ ✓

Total Growth

Industrial Production ✓ ✓

Mobility ✓ ✓

R2 0.35 0.34 0.32 0.30 0.34 0.36 0.32
Observations 42 39 41 38 39 41 38

NOTE: Excess Core Inflation is computed by subtracting the February 2022 12-month core inflation from its 2015–2019
average. Domestic Fiscal Stimulus is constructed using a similar definition of deviation from projected spending shown
in Figure 3, but it takes the average of 2020 and 2021 deviations from projected fiscal spending. The variable is then
standardized by dividing by its standard deviation. Vertical Exposure to Foreign Stimulus is the standardized weighted
average of the Domestic Fiscal Stimulus of a country’s trading partners, and Horizontal Exposure to Foreign Stimulus is the
standardized weighted average of the Vertical Fiscal Stimulus of a country’s trading partners. Total Exposure to Foreign
Stimulus is the standardized sum of Vertical Exposure to Foreign Stimulus and Horizontal Exposure to Foreign Stimulus.
The constant and control variables are omitted from the table for brevity. Robust standard errors are in parentheses.
** p<0.01, ** p<0.05, * p<0.1
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Figure 8
Real Consumption of Goods and Services in the U.S. and Other Advanced Foreign Economies in Recent
Recessions

NOTE: The advanced foreign economy aggregate is constructed using GDP weights and includes the United Kingdom, France, Germany,
and Canada.
SOURCE: Bureau of Economic Analysis; Haver Analytics; C.D. Howe Institute Business Cycle Council; Euro Area Business Cycle
Network.
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Figure 9
Employment Intensity in Goods and Services

NOTE: Employment intensity is constructed by dividing 2020 employment (thousands) by 2020 output (billions of chained 2021 dollars).
Aggregates are constructed using industry output as weights. The goods aggregate comprise mining, construction, manufacturing, and
utilities, while the services aggregate comprise all other nonagricultural and nongovernment sectors.
SOURCE: Bureau of Labor Statistics.
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6. CONCLUSION
The COVID-19 pandemic was a very peculiar economic shock, affecting both firms’ ability to produce and
consumers’ ability to consume, as has been widely noted. In response to this shock, most governments in
advanced economies injected large amounts of money into the economy. This policy was successful at boosting
consumption, which, together with a relatively inelastic supply, may have led to supply chain bottlenecks and
price tensions. This analysis suggests a potentially sizable role that fiscal policy may have played in contributing to
upward price pressures.14 However, one should also recognize the positive role played by generous government
support throughout this unprecedented crisis. The large spending supported a strong economic rebound, with
both GDP and employment recovering at a remarkable pace, likely preventing worse outcomes despite the
price pressures that may have resulted from the spending.

14In a recent new book, Kehoe and Nicolini, 2021 also argue that many countries in Latin America have been experiencing this link
between fiscal spending and inflation over the past six decades. Their lesson is that good economic policy is a combination of good fiscal
policy and good monetary policy.
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APPENDIX 1. FULL COUNTRY-SPECIFIC RESULTS
Table Appendix 1.1 presents our estimate of the statistical association between fiscal stimulus and inflation in all
countries. It is based on our point estimates in Table 4 , column 7 as well as on country-specific values for the
exposure to domestic and foreign fiscal stimulus. Our results are consistent with those in our main analysis.

Table Appendix 1.1
Full Country-Specific Results

APPENDIX 2. ALTERNATIVE SPECIFICATIONS
Appendix 2.1 Further Discussion of Asymmetric Specification
We now provide more discussion of our main specification in equation (1), which takes an asymmetric view
and separates positive and negative mobility movements. To better understand the value of our asymmetric
specification, let us consider what a symmetric/linear model would imply. Consider the following empirical
model:

(Appendix 2.1) Cons_Growthct = β1Mobilityct + β2Mobilityct × Fiscal_Stim.ct + FEc + εct.

If one estimates (Appendix 2.1) and finds a positive value for β2, countries with large fiscal stimulus would
be expected to a have larger elasticity of consumption with respect to mobility. In other words, when mobility
goes up, consumption is expected to increase more in countries with large fiscal stimulus. Importantly, the
symmetric effect would also be true: When mobility goes down, consumption is expected to decrease more in
countries with large fiscal support, which is a mechanical consequence of using a linear/symmetric model. In
this case, fiscal stimulus always amplifies the effect of mobility.
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Overall, in a linear/symmetric regression model, if the "standalone” term for mobility (β1) and the interaction
between mobility and fiscal stimulus (β2) have the same sign, then fiscal stimulus amplifies the effect of mobility
regardless of the direction of the move. If β1 and β2 have opposite signs, then fiscal stimulus dampens the effect
of mobility on consumption. In either case, the effect is symmetric by construction.

Note that such symmetry is at odds with our above investigation: As shown in Table 1, the standalone
and interaction terms have the same sign when mobility increases (implying that consumption increases with
mobility and does more so for countries with large fiscal stimulus), whereas the standalone and interaction terms
have opposite signs when mobility decreases (implying that consumption goes down when mobility decreases
but does less so for countries with large fiscal stimulus).15

Taken together, the results in Table 1 suggest that a linear/symmetric specification as in equation (Appendix 2.1)
is not appropriate. Indeed, in our sample, such a linear/symmetric model yields weak and unstable results, as can
be seen in Table Appendix 2.1.1, which is simply the mechanical consequence of the asymmetry we uncover
in Table 1: In periods of lockdowns, fiscal stimulus dampened the drop in consumption, and it amplified the
consumption rebound in periods of reopening.

Table Appendix 2.1.1
Robustness Test: Consumption’s and Industrial Production’s Relationship with Mobility Movements,
with Country-Level Fiscal Stimulus
Alternative specification: No asymmetry

(1) (2) (3) (4)

Total Goods Service Industrial
Consumption Consumption Consumption Production

Mobility 0.31*** 0.25*** 0.36*** 0.39***
(0.02) (0.02) (0.02) (0.07)

Mobility× Fiscal Stimulus 0.02*** 0.01 0.03*** -0.09**
(0.01) (0.01) (0.01) (0.04)

Country FE ✓ ✓ ✓ ✓

R2 0.73 0.60 0.66 0.20
Observations 184 184 184 352
Number of countries 23 23 23 44
NOTE: The left-hand-side variables and mobility variables are quarterly growth rates. Domestic Fiscal Stimulus is con-
structed using a similar definition of deviation from projected spending shown in Figure 3, but for a given country in 2020,
the value solely takes the 2020 deviation from projected fiscal spending. However, in 2021 the value is constructed by
averaging the 2020 and 2021 values of deviation from projected spending. The variable is then standardized by dividing
by its standard deviation. The constant and standalone Domestic Fiscal Stimulus variables are omitted from the table for
brevity. The data extend from 2020 Q1 to 2021 Q4. Standard errors are clustered at the country level and are shown in
parentheses.
** p<0.01, ** p<0.05, * p<0.1

Appendix 2.2 Disentangling Vertical and Horizontal Exposure

In this section, we present an alternative version of our inflation regressions where we include both horizontal
and vertical exposure variables separately. In Table Appendix 2.2.1 we use Excess Headline Inflation as the
dependent variable, while in Table Appendix 2.2.2 we use Excess Core Inflation.

15Recall that in our asymmetric model, both mobility increase and mobility decrease variables only take positive values. This enables us
to have “intuitive” coefficients in the standalone terms: a positive coefficient associated with mobility increase and a negative coefficient
associated with mobility decrease.
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Table Appendix 2.2.1
Fiscal Stimulus and Excess Inflation: Role of Domestic and Foreign Forces

(1) (2) (3) (4) (5) (6) (7)

Excess Excess Excess Excess Excess Excess Excess
Headline Headline Headline Headline Headline Headline Headline
Inflation Inflation Inflation Inflation Inflation Inflation Inflation

Domestic Fiscal 1.30*** 1.12*** 1.05*** 1.06*** 1.09***
Stimulus (0.37) (0.33) (0.35) (0.35) (0.33)

Vertical Exposure 1.49*** 1.34*** 0.11
to Foreign Stimulus (0.44) (0.43) (0.60)

Horizontal Exposure 1.69*** 1.52*** 1.42**
to Foreign Stimulus (0.42) (0.37) (0.61)

Total Exposure 1.44***
to Foreign Stimulus (0.41)

R2 0.19 0.25 0.32 0.39 0.44 0.45 0.42
Observations 52 52 52 52 52 52 52

NOTE: Excess Headline Inflation is computed by subtracting the February 2022 12-month inflation from its 2015–2019
average. Domestic Fiscal Stimulus is constructed using a similar definition of deviation from projected spending shown
in Figure 3, but it takes the average of 2020 and 2021 deviations from projected fiscal spending. The variable is then
standardized by dividing by its standard deviation. Vertical Exposure to Foreign Stimulus is the standardized weighted
average of the Domestic Fiscal Stimulus of a country’s trading partners, and Horizontal Exposure to Foreign Stimulus is the
standardized weighted average of the Vertical Fiscal Stimulus of a country’s trading partners. Total Exposure to Foreign
Stimulus is the standardized sum of Vertical Exposure to Foreign Stimulus and Horizontal Exposure to Foreign Stimulus.
The constant is omitted from the table for brevity. Robust standard errors are in parentheses.
** p<0.01, ** p<0.05, * p<0.1
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Table Appendix 2.2.2
Fiscal Stimulus and Excess Core Inflation: Role of Domestic and Foreign Forces

(1) (2) (3) (4) (5) (6) (7)

Excess Excess Excess Excess Excess Excess Excess
Core Core Core Core Core Core Core

Inflation Inflation Inflation Inflation Inflation Inflation Inflation

Domestic Fiscal 0.96*** 0.79*** 0.76** 0.76** 0.77**
Stimulus (0.30) (0.29) (0.30) (0.31) (0.30)

Vertical Exposure 0.97*** 0.84** 0.10
to Foreign Stimulus (0.33) (0.33) (0.59)

Horizontal Exposure 1.09*** 0.96*** 0.87
to Foreign Stimulus (0.32) (0.29) (0.59)

Total Exposure 0.90***
to Foreign Stimulus (0.32)

R2 0.17 0.22 0.27 0.33 0.37 0.37 0.35
Observations 42 42 42 42 42 42 42

NOTE: Excess Core Inflation is computed by subtracting the February 2022 12-month core inflation from its 2015–2019
average. Domestic Fiscal Stimulus is constructed using a similar definition of deviation from projected spending shown
in Figure 3, but it takes the average of 2020 and 2021 deviations from projected fiscal spending. The variable is then
standardized by dividing by its standard deviation. Vertical Exposure to Foreign Stimulus is the standardized weighted
average of the Domestic Fiscal Stimulus of a country’s trading partners, and Horizontal Exposure to Foreign Stimulus is the
standardized weighted average of the Vertical Fiscal Stimulus of a country’s trading partners. Total Exposure to Foreign
Stimulus is the standardized sum of Vertical Exposure to Foreign Stimulus and Horizontal Exposure to Foreign Stimulus.
The constant is omitted from the table for brevity. Robust standard errors are in parentheses.
** p<0.01, ** p<0.05, * p<0.1

Appendix 2.3 Alternative Fiscal Stimulus Definition
In this section, Tables Appendix 2.3.1–Appendix 2.3.6 revisit all estimations presented in the main text but
investigate the case where the fiscal stimulus variable is constructed using 2020 fiscal stimulus only. The results
show that all the findings hold when using this alternative definition.
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Table Appendix 2.3.1
Robustness Test: Consumption’s and Industrial Production’s Relationship with Mobility Movements,
with Country-Level Fiscal Stimulus
Alternative definition of Fiscal Stimulus: Based on 2020 government spending only

(1) (2) (3) (4)

Total Goods Service Industrial
Consumption Consumption Consumption Production

Mob. Increase 0.25*** 0.19*** 0.31** 0.18
(0.03) (0.03) (0.05) (0.11)

Mob. Decrease –0.37*** –0.29*** –0.44*** –0.61**
(0.03) (0.04) (0.05) (0.26)

Mob. Increase× Fiscal Stimulus 0.04** 0.06** 0.03 0.02
(0.02) (0.01) (0.03) (0.06)

Mob. Decrease× Fiscal Stimulus –0.01 0.04*** –0.05* 0.19
(0.01) (0.01) (0.03) (0.14)

Country FE ✓ ✓ ✓ ✓

R2 0.73 0.59 0.67 0.18
Observations 184 184 184 352
Number of countries 23 23 23 44
NOTE: The left-hand-side variables and mobility variables are quarterly growth rates. Domestic Fiscal Stimulus is con-
structed using a similar definition of deviation from projected spending shown in Figure 3, but for a given country, the
value solely takes the 2020 deviations from projected fiscal spending. The variable is then standardized by dividing by
its standard deviation. The constant is omitted from the table for brevity, and the standalone Domestic Fiscal Stimulus
variable is absorbed by country fixed effects since it is time invariant. The data extend from 2020 Q1 to 2021 Q4. Standard
errors are clustered at the country level and are shown are in parentheses.
** p<0.01, ** p<0.05, * p<0.1
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Table Appendix 2.3.2
Robustness Test: Employment’s Relationship with Mobility Movements, with Country-Level Fiscal
Stimulus
Alternative definition of Fiscal Stimulus: Based on 2020 government spending only

(1) (2) (3) (4)

Total Goods Service Labor Force
Employment Employment Employment Participation

Mob. Increase 0.01 0.06 0.00 0.02
(0.02) (0.05) (0.03) (0.04)

Mob. Decrease –0.21*** –0.12*** –0.24*** –0.24**
(0.07) (0.06) (0.09) (0.05)

Mob. Increase× Fiscal Stimulus 0.00 –0.04 0.02 0.01
(0.01) (0.04) (0.02) (0.02)

Mob. Decrease× Fiscal Stimulus 0.05 0.00 0.07 0.06**
(0.05) (0.03) (0.07) (0.03)

Country FE ✓ ✓ ✓ ✓

R2 0.35 0.17 0.34 0.30
Observations 232 232 232 245
Number of countries 29 29 29 31
NOTE: The left-hand-side variables and mobility variables are quarterly growth rates. Domestic Fiscal Stimulus is con-
structed using a similar definition of deviation from projected spending shown in Figure 3, but for a given country, the
value solely takes the 2020 deviation from projected fiscal spending. The variable is then standardized by dividing by
its standard deviation. The constant is omitted from the table for brevity, and the standalone Domestic Fiscal Stimulus
variable is omitted due to using country fixed effects since the variable is now based on 2020 government spending
only. The data extend from 2020 Q1 to 2021 Q4. Standard errors are clustered at the country level and are shown in
parentheses.
** p<0.01, ** p<0.05, * p<0.1
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Table Appendix 2.3.3
Robustness Test: Fiscal Stimulus and Excess Inflation
Alternative definition of Fiscal Stimulus: Based on 2020 government spending only

(1) (2) (3) (4) (5) (6) (7)

Excess Excess Excess Excess Excess Excess Excess
Headline Headline Headline Headline Headline Headline Headline
Inflation Inflation Inflation Inflation Inflation Inflation Inflation

Domestic Fiscal 0.92** 0.84** 0.78** 0.78** 0.81**
Stimulus (0.40) (0.38) (0.34) (0.34) (0.36)

Vertical Exposure 1.11*** 1.05*** –0.46
to Foreign Stimulus (0.39) (0.38) (0.56)

Horizontal Exposure 1.61*** 1.54*** 1.90***
to Foreign Stimulus (0.35) (0.34) (0.56)

Total Exposure 1.26***
to Foreign Stimulus (0.36)

R2 0.10 0.14 0.29 0.22 0.36 0.37 0.27
Observations 52 52 52 52 52 52 52
NOTE: Excess Headline Inflation is computed by subtracting the February 2022 12-month inflation from its 2015–2019
average. Domestic Fiscal Stimulus is constructed using a similar definition of deviation from projected spending shown in
Figure 3 but, for a given country, takes the 2020 deviation from projected fiscal spending. The variable is then standardized
by dividing by its standard deviation. Vertical Exposure to Foreign Stimulus is the standardized weighted average of the
Domestic Fiscal Stimulus of a country’s trading partners, and Horizontal Exposure to Foreign Stimulus is the standardized
weighted average of the Vertical Fiscal Stimulus of a country’s trading partners. Total Exposure to Foreign Stimulus is the
standardized sum of Vertical Exposure to Foreign Stimulus and Horizontal Exposure to Foreign Stimulus. The constant is
omitted from the table for brevity. Robust standard errors are in parentheses.
** pp<0.01, ** p<0.05, * p<0.1
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Table Appendix 2.3.4
Robustness Test: Fiscal Stimulus and Excess Inflation, with Controls

Alternative definition of Fiscal Stimulus: Based on 2020 government spending only

(1) (2) (3) (4) (5) (6) (7)

Excess Excess Excess Excess Excess Excess Excess
Headline Headline Headline Headline Headline Headline Headline
Inflation Inflation Inflation Inflation Inflation Inflation Inflation

Domestic Fiscal 0.81** 0.85** 0.72* 0.67* 0.90** 0.82** 0.82*
Stimulus (0.36) (0.39) (0.37) (0.39) (0.39) (0.38) (0.41)

Total Exposure 1.26*** 1.11*** 1.12*** 0.85** 1.13*** 1.29*** 1.08***
to Foreign Stimulus (0.36) (0.36) (0.38) (0.37) (0.36) (0.38) (0.38)

Controls

Sum of Negative Growth

Industrial Production ✓ ✓

Mobility ✓ ✓

Total Growth

Industrial Production ✓ ✓

Mobility ✓ ✓

R2 0.27 0.30 0.26 0.31 0.29 0.27 0.25
Observations 52 46 49 44 46 49 44
NOTE: Excess Headline Inflation is computed by subtracting the February 2022 12-month inflation from its 2015–2019
average. Domestic Fiscal Stimulus is constructed using a similar definition of deviation from projected spending shown in
Figure 3 but, for a given country, takes the 2020 deviation from projected fiscal spending. The variable is then standardized
by dividing by its standard deviation. Vertical Exposure to Foreign Stimulus is the standardized weighted average of the
Domestic Fiscal Stimulus of a country’s trading partners, and Horizontal Exposure to Foreign Stimulus is the standardized
weighted average of the Vertical Fiscal Stimulus of a country’s trading partners. Total Exposure to Foreign Stimulus is the
standardized sum of Vertical Exposure to Foreign Stimulus and Horizontal Exposure to Foreign Stimulus. The constant and
controls are omitted from the table for brevity. Robust standard errors are in parentheses.
** p<0.01, ** p<0.05, * p<0.1
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Table Appendix 2.3.5
Robustness Test: Fiscal Stimulus and Excess Core Inflation
Alternative definition of Fiscal Stimulus: Based on 2020 government spending only

(1) (2) (3) (4) (5) (6) (7)

Excess Excess Excess Excess Excess Excess Excess
Core Core Core Core Core Core Core

Inflation Inflation Inflation Inflation Inflation Inflation Inflation

Domestic Fiscal 0.75*** 0.66** 0.63** 0.65** 0.65**
Stimulus (0.34) (0.32) (0.30) (0.31) (0.32)

Vertical Exposure 0.72** 0.64** –0.28
to Foreign Stimulus (0.30) (0.29) (0.46)

Horizontal Exposure 1.01*** 0.94*** 1.17**
to Foreign Stimulus (0.29) (0.28) (0.47)

Total Exposure 0.76**
to Foreign Stimulus (0.30)

R2 0.11 0.12 0.23 0.24 0.31 0.32 0.25
Observations 42 42 42 42 42 42 42
NOTE: Excess Core Inflation is computed by subtracting the February 2022 12-month core inflation from its 2015–2019
average. Domestic Fiscal Stimulus is constructed using a similar definition of deviation from projected spending shown in
Figure 3 but, for a given country, takes the 2020 deviation from projected fiscal spending. The variable is then standardized
by dividing by its standard deviation. Vertical Exposure to Foreign Stimulus is the standardized weighted average of the
Domestic Fiscal Stimulus of a country’s trading partners, and Horizontal Exposure to Foreign Stimulus is the standardized
weighted average of the Vertical Fiscal Stimulus of a country’s trading partners. Total Exposure to Foreign Stimulus is the
standardized sum of Vertical Exposure to Foreign Stimulus and Horizontal Exposure to Foreign Stimulus. The constant is
omitted from the table for brevity. Robust standard errors are in parentheses.
** p<0.01, ** p<0.05, * p<0.1

49



de Soyres, Santacreu, Young Federal Reserve Bank of St. Louis REVIEW · First Quarter 2023

Table Appendix 2.3.6
Robustness Test: Fiscal Stimulus and Excess Core Inflation, with Controls
Alternative definition of Fiscal Sstimulus: Based on 2020 government spending only

(1) (2) (3) (4) (5) (6) (7)

Excess Excess Excess Excess Excess Excess Excess
Core Core Core Core Core Core Core

Inflation Inflation Inflation Inflation Inflation Inflation Inflation

Domestic Fiscal 0.65** 0.67** 0.61* 0.62* 0.68** 0.79** 0.74**
Stimulus (0.32) (0.33) (0.33) (0.34) (0.32) (0.33) (0.35)

Total Exposure 0.76** 0.70** 0.72** 0.62* 0.70** 0.81*** 0.73**
to Foreign Stimulus (0.30) (0.29) (0.31) (0.32) (0.29) (0.29) (0.31)

Controls

Sum of negative growth

Industrial Production ✓ ✓

Mobility ✓ ✓

Total growth

Industrial Production ✓ ✓

Mobility ✓ ✓

R2 0.25 0.26 0.26 0.23 0.26 0.29 0.25
Observations 42 39 41 38 39 41 38
NOTE: Excess Core Inflation is computed by subtracting the February 2022 12-month core inflation from its 2015–2019
average. Domestic Fiscal Stimulus is constructed using a similar definition of deviation from projected spending shown in
Figure 3 but, for a given country, takes the 2020 deviation from projected fiscal spending. The variable is then standardized
by dividing by its standard deviation. Vertical Exposure to Foreign Stimulus is the standardized weighted average of the
Domestic Fiscal Stimulus of a country’s trading partners, and Horizontal Exposure to Foreign Stimulus is the standardized
weighted average of the Vertical Fiscal Stimulus of a country’s trading partners. Total Exposure to Foreign Stimulus is the
standardized sum of Vertical Exposure to Foreign Stimulus and Horizontal Exposure to Foreign Stimulus. The constant and
controls are omitted from the table for brevity. Robust standard errors are in parentheses.
** p<0.01, ** p<0.05, * p<0.1
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ARTICLE

The Unequal Responses to Pandemic-Induced Schooling
Shocks
Andrea Flores and George-Levi Gayle

Abstract

This article investigates the existence of socio-demographic gradients in the schooling shocks experienced by school-
aged children and their ability to adjust to the disruptions induced by the containment measures imposed in response
to the COVID-19 pandemic. It focuses on documenting racial, educational, and income disparities in these two es-
sential components of children’s human capital accumulation that could have significant implications in the medium
and long run. The article finds that children in households from disadvantaged socio-demographic groups (i) were
significantly more likely to face severe education disruptions from school cancellations at the onset of the pandemic,
(ii) had more-limited access to remote-learning resources such as computers, and (iii) relied more heavily on schools
to obtain access to these resources. Notably, these adverse effects severely disrupted children’s 2019-20 academic year
but were mitigated at the start of the 2020-21 academic year.

JEL codes: I24, I26, I28

Federal Reserve Bank of St. Louis Review, First Quarter 2023, 105(1), pp. 51-65.
https://doi.org/10.20955/r.105.51-65

1. INTRODUCTION
The literature has often emphasized the role of schools as social equalizers in providing students from disadvan-
taged families with improved access to educational resources and the ability to socialize with peers of different
socio-economic backgrounds. Disparities in these aspects of children’s human capital accumulation tend to
have an unequal effect on children’s educational outcomes in the medium and long run—primarily through
differences in parents’ ability to make the necessary investments to help their children adapt to alternative learn-
ing formats. In this article, we investigate the existence of socio-demographic gradients in children’s learning
formats and access to computers during the first two school years affected by the pandemic, which jeopar-
dized the equalizing role of schools. We build on the data and analysis presented in a companion article (Flores
and Gayle, 2022) to show that the disparate impact of COVID-19 on employment that we document in that
article aligns with the socio-demographic gradients we find in children’s education disruptions and access to
educational resources during the pandemic.

Our analysis builds on the strand of the literature focusing on the impact of education disruptions on chil-
dren’s human capital, which investigates how test scores and college entrance outcomes are affected by the
academic disruptions caused by natural disasters such as hurricanes. The pandemic shock mimicks the impact
of a natural disaster mainly in the form of the education disruptions generated by both shocks. For instance,
Sacerdote, 2012 finds an immediate one-year decline in math test scores among evacuees from New Orleans
affected by Hurricane Katrina, who were from disproportionately poor and low-scoring school districts. Such

Andrea Flores is an assistant professor at EPGE Brazilian School of Economics and Finance. George-Levi Gayle is a research fellow
at the Federal Reserve Bank of St. Louis and a professor of economics at Washington University in St. Louis.
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an adverse short-term effect was expected since students lost around five school weeks. Furthermore, his results
suggest that students reassigned to wealthier and higher-scoring schools were able to compensate for these
short-term adverse effects, highlighting the equalizing role of schools.

Nonetheless, the main point of departure of the pandemic shock from a shock generated by a natural disaster
is the absence of schools as an equalizer amid school closures implemented to contain the spread of the virus.
In this way, as Kuhfeld et al., 2020 argue, the disparities in children’s education induced by the pandemic shock
are instead expected to mimic the disparities documented by seasonal learning studies, due to the underlying
inequities in the access to academic resources and to a proper learning environment at home in the absence
of in-person instruction. Thus, it is highly likely that there will exist substantial education lags among socio-
demographic groups that could not fully compensate for the lack of in-person instruction and who might have
been more likely to face financial hardships during the pandemic.

Documenting the disparities observed in children’s ability to adjust to the different pandemic-related edu-
cation disruptions is relevant since the disparities could translate into socio-demographic gaps in medium- and
long-term education outcomes. For instance, Maldonado and De Witte, 2020 evidence on the impact of school
closures in Belgium on students’ scores in standardized tests indicate an overall decline in math and language
scores. The authors also provide evidence of a fall in overall grade point averages (GPAs) associated with school
closures, with higher losses concentrated among students from disadvantaged socio-economic groups. There
are similar results documented in the Netherlands (Engzell, Frey, and Verhagen, 2021). The literature has listed
two plausible drivers of these negative effects on children’s education outcomes. The first one pertains to the
deterioration of children’s peer networks due to school closures (Grewenig et al., 2020 and Agostinelli et al.,
2020).1 The second one pertains to limitations on children’s access to educational resources—related to both
parental time and monetary investments in children’s education—for adapting to alternative learning formats
(Andrew et al., 2020, Boca et al., 2020, and Sevilla and Smith, 2020).

Our analysis exploits the availability of detailed information on the types of education disruptions faced by
school-aged children in U.S. households during the pandemic, including the cancellation of classes. Addition-
ally, the survey also collects information on the availability of active learning resources, such as computers, and
how these resources were provided. The information in the survey allows us to investigate how well-equipped
children were to adjust to alternative learning formats adopted in response to the schooling shocks generated by
the pandemic. The information in the survey also allows us to study to what extent schools can help overcome
limitations that parents from disadvantaged socio-demographic groups have in securing access to a computer.

We find that children in households of non-White respondents were more likely to have had their classes
cancelled at the onset of the pandemic. In addition, these children were also considerably less likely to have
had their classes switched to a remote format, significantly disrupting the end of their 2019-20 academic year.
In fact, for children in these households, we find that the switch to remote learning most likely did not occur
until the start of the 2020-21 academic year. We document a similar pattern for household income (when
comparing households in the two extremes of the income distribution) and respondents’ education (when
comparing families of respondents without a college degree and college graduates).

Our results also indicate that children in households of non-White respondents or in households of re-
spondents without a college degree were significantly less likely to have access to a computer for educational
purposes during the pandemic, especially at its onset. Furthermore, we find that a household’s probability of
having a computer for educational purposes significantly increases with household income. Such observed
income and education gradients resemble the strong relationship in the United Kingdom between income
and remote-learning resources documented by Andrew et al., 2020. More importantly, among households in
which children have access to a computer, those in the aforementioned socio-demographic groups were more
likely to rely on schools as the primary providers of this resource.

Overall, the socio-demographic gradients we find in education disruptions and children’s access to learning
resources strongly align with the disparities documented in Flores and Gayle, 2022. Specifically, the docu-
mented disparities reflect the pandemic’s unequal impact relative to significant losses in earned income, the
likelihood of having at least one adult household member switch to remote work in response to stay-at-home
ordinances, and the incidence of food insecurity exacerbated by the pandemic. The households whose chil-
dren faced relatively more severe education disruptions and who were more constrained in accessing remote-
learning resources, such as computers, that are conducive to alternative learning formats were precisely the

1. Grewenig et al., 2020 show that low-achieving students tend to be disproportionately more adversely affected than their high-
achieving peers in the absence of an educator’s support. The results in Agostinelli et al., 2020 show a similar pattern for the United States.
When quantifying the impact of the loss of one friend in terms of GPA growth, Agostinelli et al., 2020 find that the loss of a friend is
associated with a loss of more than 10% in GPA growth, with the negative effects being larger for low-achieving students. The authors
argue that high-achievers tend to be more resilient when losing contact with a friend, based on evidence from the United States, and to
losing contact with an educator, based on evidence from Germany.
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families more severely affected in terms of employment.
The remainder of the article proceeds as follows. Section 2 describes the data sources used to conduct the

analysis presented in this article and describes the empirical strategy implemented to quantify the disparities
documented in our results. Section 3 presents trends in education disruptions experienced by school-aged
children in surveyed households and shows how these trends differ across socio-demographic groups during
the pandemic. Section 4 documents trends in children’s access to computers as well as trends in the providers
of these learning resources. Lastly, Section 5 concludes.

2. DATA AND EMPIRICAL STRATEGY
2.1 Data Sources
Throughout the analysis implemented in this article, we rely on the dataset constructed in our companion article
Flores and Gayle, 2022. The dataset uses the public-use files of the Census Bureau’s Household Pulse Survey
(hereafter the Pulse). 2 While there have been at least four additional rounds added to the initial three phases of
the survey, we use the data files released for the first three phases of the survey collected between April 23, 2020,
and March 29, 2021, spanning the first 27 weeks of the survey. Specifically, we primarily use the combination of
household-level and individual-level information on respondents’ socio-demographic characteristics and on the
types of education disruptions and access to educational resources faced by children in respondents’ households,
to investigate whether there exist gradients in household responses to the schooling shocks generated by the
pandemic. Importantly, we use the same variables capturing socio-demographic characteristics as defined in
our companion article.

Since lockdowns imposed in response to the pandemic thwarted efforts to conduct face-to-face interviews,
alternative data collection methods deployed during the pandemic have involved online surveys. Specifically,
in the strand of the literature focusing on changes in children’s schooling and parental investments in children’s
education during the pandemic, Andrew et al., 2020 use online time diaries, surveying 5,582 parents in Eng-
land living with at least one school-aged child during the period April 29, 2020, to June 20, 2020, to collect
information on family demographic and socio-economic characteristics as well as on children’s home-learning
activities and resources. The authors construct weights using data from the nationally representative Labour
Force Survey to correct for potential sampling bias. Such potential sampling bias is a concern since a poten-
tial shortcoming of mobile/online data collection is the extent to which there exist disparate response patterns
across different socio-demographic groups. To address concerns related to this type of bias, the Census Bureau
has provided sampling weights in each release of the public-use files, as detailed in Peterson et al., 2021.3 We
apply these sampling weights throughout the empirical analysis implemented in this article.

We use the information available in the Pulse regarding education disruptions, computer availability, and
the extent to which schools have been able to provide access to computers during the pandemic. Since we
use data from the Pulse spanning April 2020-March 2021, the academic year of reference changed during the
survey. Thus, during the first 12 survey weeks of the Pulse, the academic year captured in the survey is the
2019-20 academic year. With the start of fall 2020, survey weeks 13-27 switched to the 2020-21 academic
year. We account for this shift in the regression analyses implemented throughout this article. Thus, the data
we use in our study allow us to capture the types of education disruptions experienced by children during two
academic years and the extent to which schools were able to adjust to the social distancing measures adopted
for the containment of the virus at the start of the 2020-21 academic year.

We supplement the Pulse data with state-level information on the number of COVID-19 cases and mobility
obtained from the COVID Tracking Project, the Centers for Disease Control and Prevention Case Surveil-
lance public-use data, and Google’s Mobility Reports. The mobility data has been used in the literature to
analyze cross-country differences that capture changes in mobility in response to the different types of mea-
sures imposed to contain the community spread of the virus and compliance with such measures as described
in (Bargain and Aminjonov, 2020).

2.2 Empirical Strategy
For the analysis implemented in this article, we consider a variation of the specification implemented in An-
gelucci et al., 2020. Specifically, we implement the following linear regression model:

Yit = α + γ1{AY 2020-21} + βGGi + βGt1{AY 2020-21} ×Gi + βXit + ηt + ηs + νst + ϵit,

2. The public-use files can be retrieved from https://www.census.gov/programs-surveys/household-pulse-survey/datasets.html .
3. Further technical information can be found at https://www.census.gov/programs-surveys/household-pulse-survey/

technical-documentation.html .
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Figure 1
How Did the Pandemic Affect the Way in Which Children Learn? Switch to Remote Learning

A. Education B. Income quintile C. Race

NOTE: Equally weighted five-survey week moving averages are presented. Less than HS, less than a high school diploma; high school,
high school graduate; college and above, bachelor’s degree or higher.

where Gi includes indicators of individual i’s socio-demographic characteristics including education, race, and
income quintile, and Xit denotes other socio-demographic characteristics of the individual and household.
Furthermore, ηt denotes survey week fixed effects, ηs denotes state fixed effects, and νst denotes time-varying
state characteristics. Among the latter, we consider the total number of new COVID-19 cases reported in
state s during period t and the different indices of geographic mobility documented for state s during period
t. Thus, for socio-demographic group G, the coefficient of interest throughout the analysis is captured by βG.
1{AY 2020-21} is an indicator of whether the 2020-21 academic year (a later stage of the pandemic) is the one
captured in the survey week. Thus, for socio-demographic group G, there are two coefficients of interest that
capture the impact of the pandemic on children’s education at two different stages: βG captures the impact
on group G’s education-related outcomes at the onset of the pandemic (i.e., the 2019-20 academic year), and
βGt captures the impact on group G’s education-related outcomes in the later stage (i.e., the 2020-21 academic
year), which is when schools and families would have had relatively more time to adjust to the limitations
generated by the pandemic.

3. CHANGES IN LEARNING FORMAT
We use the information on education disruptions available in the Pulse to document changes in learning format
experienced during the pandemic. With respect to household income and respondents’ race and education,
we find noticeable differences in the disruptions experienced by children in the remainder of the 2019-2020
academic year.

3.1 Switch to Remote Learning
Figure 1 presents the socio-demographic gradients in the incidence with which school-aged children’s classes
switched to remote learning during the pandemic. Table 1 presents the results obtained upon implementing a
linear probability model (LPM) on this type of education disruption, to assess the robustness of these gradients
to the inclusion of other household and individual characteristics.

Concerning disparities relative to respondents’ education, in more than 80% of households in which the
respondent has a bachelor’s degree or higher and in which children were enrolled in school in February 2020,
at least one child in the household experienced a shift toward a remote learning, while just over 60% of children
in households in which the respondent has less than a high school diploma experienced such a change. The
LPM results presented in Column 7 of Table 1 show that such a shift in the education disparities is documented
for both academic years of interest and persists when controlling for other household characteristics. In par-
ticular, we find that the likelihood of classes switching to remote learning during the 2019-2020 academic
year monotonically increased with the respondents’ education. We then observe that, relative to the 2019-20
academic year, this educational gradient reversed during the 2020-21 academic year.

A similar gap can be observed between the two extremes of the income distribution: The percentage of
households in which children’s classes were switched to remote learning monotonically increased with house-
hold income during the 2019-2020 academic year but decreased with household income during the 2020-21
academic year. This finding persists even after controlling for other household characteristics, as shown in
Column 7 of Table 1.
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Figure 2
How Did the Pandemic Affect the Way in Which Children Learn? Classes Were Cancelled

A. Education B. Income quintile C. Race

NOTE: Equally weighted five-survey week moving averages are presented.

The remote-learning gap observed between White and non-White respondents’ households is narrower
than the ones observed relative to income and education: The gap is wider between Black and White re-
spondents than between Hispanic and White respondents. Moreover, the racial gap reversed at the start of
the 2020-21 school year: The percentages of Black respondents’ households and Hispanic respondents’ house-
holds for which children’s classes remained in a remote-learning format remained steadily above 71% and 72%,
respectively, while the percentage of White respondents’ households in which children’s classes were moved
to a distance-learning format fell slightly, remaining just below 70%. That is, a higher percentage of White
households than non-White households reported that schools were open for in-person learning at the start of
the 2020-21 academic year.

3.2 Class Suspension
Figure 2 presents the socio-demographic gradients in the incidence with which school-aged children’s classes
were cancelled during the pandemic. Table 2 presents the LPM results obtained for this type of education
disruption, to assess the robustness of these gradients to the inclusion of other household and individual char-
acteristics.

As observed in Figure 2, with the shelter-in-place ordinances enacted at the start of the pandemic, around
50% of households reported the suspension of children’s classes at the beginning of the pandemic.4 The income
and education gradients observed in the transition to remote learning are then reversed as a higher percentage
of households in which the respondent has less than a high school diploma report that children’s classes were
cancelled. Similarly, the fraction of households in which children’s classes were cancelled decreases with house-
hold income. Importantly, we find suggestive evidence that the schools of children from the socio-demographic
groups more likely to have their classes cancelled toward the end of the 2019-20 academic year were better able
by the start of the 2020-21 academic year to adjust to the limitations imposed by the pandemic. Specifically,
we observe that the incidence of cancelled classes was significantly lower among these groups at the start of the
2020-21 academic year.

3.3 Schools Remaining Open
Figure 3 presents the socio-demographic gradients in the incidence with which school-aged children’s schools
remained open for in-person instruction during the pandemic. Table 3 presents the LPM results obtained for
this type of instruction to assess the robustness of disparities to the inclusion of other household and individual
characteristics.

As some schools reopened for the 2020-21 academic year, the percentage of households in which children
attended school normally (in person) increased at the start of the school year in August/September, especially
since, although some states issued state-ordered in-person instruction, most left the choice to the discretion of
each school district.5 The overall percentage of households in which children’s classes were cancelled fell. In
terms of the incidence of children attending school normally because their schools were open, there are no
noticeable gaps with respect to household income and respondents’ education, but there is a noticeable racial

4. This finding might reflect differences in states’ education funding that could have constrained public schools’ capacity to make an
adequate transition to remote learning and thus we might want to check for geographical differences behind the observed disparities.

5. https://ballotpedia.org/School_responses_to_the_coronavirus_(COVID-19)_pandemic_during_the_2020-2021_academic_year
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Table 1
Switch to Remote Learning, with 2020-21 Academic Year Interactions

(1) (2) (3) (4) (5) (6) (7)
Remote Remote Remote Remote Remote Remote Remote

1(Black) -0.123∗∗∗ -0.073∗∗∗ -0.100∗∗∗ -0.074∗∗∗ -0.080∗∗∗

(0.008) (0.008) (0.008) (0.008) (0.008)
1(Hispanic) -0.113∗∗∗ -0.072∗∗∗ -0.068∗∗∗ -0.053∗∗∗ -0.048∗∗∗

(0.008) (0.008) (0.008) (0.008) (0.008)
1(Other race) -0.040∗∗∗ -0.040∗∗∗ -0.050∗∗∗ -0.046∗∗∗ -0.035∗∗∗

(0.010) (0.010) (0.010) (0.010) (0.010)
1(2020-21 academic year) -0.110∗∗∗ -0.119∗∗∗ -0.119∗∗∗ -0.150∗∗∗ -0.161∗∗∗ -0.163∗∗∗ -0.005

(0.011) (0.012) (0.011) (0.012) (0.011) (0.012) (0.023)
1(Black)×1(2020-21 academic year) 0.170∗∗∗ 0.136∗∗∗ 0.154∗∗∗ 0.135∗∗∗ 0.141∗∗∗

(0.011) (0.011) (0.010) (0.011) (0.011)
1(Hispanic)×1(2020-21 academic year) 0.140∗∗∗ 0.115∗∗∗ 0.118∗∗∗ 0.108∗∗∗ 0.096∗∗∗

(0.010) (0.010) (0.010) (0.010) (0.010)
1(Other race)×1(2020-21 academic year) 0.127∗∗∗ 0.128∗∗∗ 0.134∗∗∗ 0.132∗∗∗ 0.112∗∗∗

(0.012) (0.012) (0.012) (0.012) (0.012)
1(Bottom quintile) -0.216∗∗∗ -0.185∗∗∗ -0.109∗∗∗ -0.131∗∗∗

(0.009) (0.009) (0.010) (0.010)
1(Second quintile) -0.143∗∗∗ -0.117∗∗∗ -0.056∗∗∗ -0.071∗∗∗

(0.007) (0.007) (0.008) (0.008)
1(Third quintile) -0.086∗∗∗ -0.071∗∗∗ -0.025∗∗∗ -0.035∗∗∗

(0.007) (0.007) (0.007) (0.007)
1(Fourth quintile) -0.028∗∗∗ -0.022∗∗∗ 0.003 -0.002

(0.005) (0.005) (0.005) (0.005)
1(Bottom quintile)×1(2020-21 academic year) 0.153∗∗∗ 0.105∗∗∗ 0.064∗∗∗ 0.074∗∗∗

(0.012) (0.012) (0.013) (0.013)
1(Second quintile)×1(2020-21 academic year) 0.122∗∗∗ 0.084∗∗∗ 0.046∗∗∗ 0.054∗∗∗

(0.010) (0.010) (0.010) (0.011)
1(Third quintile)×1(2020-21 academic year) 0.069∗∗∗ 0.050∗∗∗ 0.017∗ 0.024∗∗

(0.009) (0.009) (0.010) (0.010)
1(Fourth quintile)×1(2020-21 academic year) 0.017∗∗ 0.011∗ -0.008 -0.003

(0.007) (0.007) (0.007) (0.007)
1(Less than high school diploma) -0.241∗∗∗ -0.213∗∗∗ -0.168∗∗∗ -0.168∗∗∗

(0.012) (0.012) (0.012) (0.012)
1(High school diploma) -0.164∗∗∗ -0.150∗∗∗ -0.116∗∗∗ -0.115∗∗∗

(0.006) (0.006) (0.007) (0.006)
1(Some college) -0.077∗∗∗ -0.067∗∗∗ -0.045∗∗∗ -0.046∗∗∗

(0.004) (0.004) (0.004) (0.004)
1(Less than high school diploma)×1(2020-21 academic year) 0.148∗∗∗ 0.102∗∗∗ 0.072∗∗∗ 0.070∗∗∗

(0.017) (0.017) (0.018) (0.018)
1(High school diploma)×1(2020-21 academic year) 0.112∗∗∗ 0.093∗∗∗ 0.068∗∗∗ 0.069∗∗∗

(0.008) (0.008) (0.009) (0.009)
1(Some college)×1(2020-21 academic year) 0.077∗∗∗ 0.065∗∗∗ 0.049∗∗∗ 0.048∗∗∗

(0.005) (0.005) (0.006) (0.006)
Household size 0.003∗

(0.002)
Number of children 0.004

(0.002)
1(Female, respondent) 0.022∗∗∗

(0.003)
1(Married, respondent) -0.018∗∗∗

(0.004)
State average mobility, retail 0.835∗∗∗

(0.116)
State average mobility, transit -0.600∗∗∗

(0.105)
State average mobility, grocery 0.436∗∗∗

(0.093)
State average mobility, workplaces -0.352∗∗∗

(0.089)
State average mobility, residential 0.893∗∗∗

(0.112)
Average number of new cases, state -0.044∗∗

(0.020)
Constant 0.755∗∗∗ 0.807∗∗∗ 0.804∗∗∗ 0.821∗∗∗ 0.832∗∗∗ 0.840∗∗∗ 0.791∗∗∗

(0.013) (0.013) (0.013) (0.013) (0.013) (0.013) (0.018)
Survey week fixed effects Yes Yes Yes Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes Yes Yes Yes
N 451,951 451,951 451,951 451,951 451,951 451,951 451,951

NOTE: Stars denote statistical significance. * for p<.10, ** for p<.05, and *** for p<.01. Standard errors in parentheses.
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Table 2
Classes Were Cancelled, with 2020-21 Academic Year Interactions

(1) (2) (3) (4) (5) (6) (7)
Cancelled Cancelled Cancelled Cancelled Cancelled Cancelled Cancelled

1(Black) 0.102∗∗∗ 0.048∗∗∗ 0.080∗∗∗ 0.049∗∗∗ 0.046∗∗∗

(0.009) (0.009) (0.009) (0.009) (0.009)
1(Hispanic) 0.072∗∗∗ 0.025∗∗∗ 0.034∗∗∗ 0.014 0.015

(0.009) (0.009) (0.009) (0.009) (0.009)
1(Other race) -0.029∗∗ -0.028∗∗ -0.016 -0.020∗ -0.017

(0.012) (0.012) (0.012) (0.012) (0.012)
1(2020-21 academic year) -0.179∗∗∗ -0.125∗∗∗ -0.134∗∗∗ -0.136∗∗∗ -0.141∗∗∗ -0.128∗∗∗ -0.083∗∗∗

(0.012) (0.013) (0.012) (0.013) (0.013) (0.013) (0.027)
1(Black)×1(2020-21 academic year) -0.035∗∗∗ -0.007 -0.022∗∗ -0.006 -0.002

(0.011) (0.011) (0.011) (0.011) (0.011)
1(Hispanic)×1(2020-21 academic year) 0.039∗∗∗ 0.059∗∗∗ 0.054∗∗∗ 0.062∗∗∗ 0.054∗∗∗

(0.011) (0.011) (0.011) (0.011) (0.011)
1(Other race)×1(2020-21 academic year) 0.042∗∗∗ 0.041∗∗∗ 0.037∗∗∗ 0.038∗∗∗ 0.026∗

(0.014) (0.014) (0.014) (0.014) (0.014)
1(Bottom quintile) 0.221∗∗∗ 0.202∗∗∗ 0.142∗∗∗ 0.152∗∗∗

(0.010) (0.010) (0.011) (0.012)
1(Second quintile) 0.165∗∗∗ 0.150∗∗∗ 0.100∗∗∗ 0.105∗∗∗

(0.009) (0.009) (0.009) (0.010)
1(Third quintile) 0.127∗∗∗ 0.117∗∗∗ 0.077∗∗∗ 0.080∗∗∗

(0.009) (0.009) (0.009) (0.009)
1(Fourth quintile) 0.053∗∗∗ 0.048∗∗∗ 0.025∗∗∗ 0.026∗∗∗

(0.007) (0.007) (0.007) (0.007)
1(Bottom quintile)×1(2020-21 academic year) -0.083∗∗∗ -0.092∗∗∗ -0.063∗∗∗ -0.058∗∗∗

(0.013) (0.013) (0.015) (0.015)
1(Second quintile)×1(2020-21 academic year) -0.062∗∗∗ -0.071∗∗∗ -0.045∗∗∗ -0.041∗∗∗

(0.011) (0.011) (0.012) (0.012)
1(Third quintile)×1(2020-21 academic year) -0.058∗∗∗ -0.063∗∗∗ -0.041∗∗∗ -0.037∗∗∗

(0.011) (0.011) (0.011) (0.011)
1(Fourth quintile)×1(2020-21 academic year) -0.020∗∗ -0.021∗∗ -0.008 -0.004

(0.008) (0.008) (0.008) (0.008)
1(Less than high school diploma) 0.183∗∗∗ 0.169∗∗∗ 0.110∗∗∗ 0.099∗∗∗

(0.013) (0.013) (0.014) (0.014)
1(High school diploma) 0.160∗∗∗ 0.147∗∗∗ 0.100∗∗∗ 0.091∗∗∗

(0.007) (0.007) (0.008) (0.008)
1(Some college) 0.093∗∗∗ 0.084∗∗∗ 0.050∗∗∗ 0.047∗∗∗

(0.005) (0.005) (0.006) (0.006)
1(Less than HS diploma)×1(2020-21 academic year) -0.044∗∗ -0.064∗∗∗ -0.038∗∗ -0.039∗∗

(0.018) (0.018) (0.019) (0.019)
1(High school diploma)×1(2020-21 academic year) -0.078∗∗∗ -0.080∗∗∗ -0.056∗∗∗ -0.054∗∗∗

(0.009) (0.009) (0.010) (0.010)
1(Some college)×1(2020-21 academic year) -0.039∗∗∗ -0.040∗∗∗ -0.022∗∗∗ -0.022∗∗∗

(0.007) (0.007) (0.007) (0.007)
Household size 0.005∗∗∗

(0.002)
Number of children 0.006∗∗

(0.003)
1(Female, respondent) -0.037∗∗∗

(0.004)
1(Married, respondent) -0.002

(0.005)
State average mobility, retail 0.592∗∗∗

(0.131)
State average mobility, transit -0.203∗

(0.118)
State average mobility, grocery 0.096

(0.104)
State average mobility, workplaces -0.144

(0.099)
State average mobility, residential 0.506∗∗∗

(0.122)
Average number of new cases, state 0.008

(0.023)
Constant 0.430∗∗∗ 0.335∗∗∗ 0.360∗∗∗ 0.337∗∗∗ 0.350∗∗∗ 0.318∗∗∗ 0.293∗∗∗

(0.015) (0.015) (0.015) (0.015) (0.015) (0.015) (0.021)
Survey week fixed effects Yes Yes Yes Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes Yes Yes Yes
N 451,951 451,951 451,951 451,951 451,951 451,951 451,951

NOTE: Stars denote statistical significance. * for p<.10, ** for p<.05, and *** for p<.01. Standard errors in parentheses.
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Table 3
No School Closure, with 2020-21 Academic Year Interactions

(1) (2) (3) (4) (5) (6) (7)
No Closure No Closure No Closure No Closure No Closure No Closure No Closure

1(Black) -0.001 0.001 -0.000 0.001 0.006∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001)
1(Hispanic) 0.011∗∗∗ 0.013∗∗∗ 0.012∗∗∗ 0.013∗∗∗ 0.009∗∗∗

(0.001) (0.002) (0.001) (0.001) (0.001)
1(Other race) 0.020∗∗∗ 0.020∗∗∗ 0.020∗∗∗ 0.020∗∗∗ 0.013∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003)
1(2020-21 academic year) 0.131∗∗∗ 0.102∗∗∗ 0.104∗∗∗ 0.120∗∗∗ 0.124∗∗∗ 0.117∗∗∗ 0.054∗∗∗

(0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.011)
1(Black)×1(2020-21 academic year) -0.059∗∗∗ -0.062∗∗∗ -0.061∗∗∗ -0.061∗∗∗ -0.068∗∗∗

(0.006) (0.006) (0.006) (0.006) (0.006)
1(Hispanic)×1(2020-21 academic year) -0.058∗∗∗ -0.060∗∗∗ -0.064∗∗∗ -0.064∗∗∗ -0.056∗∗∗

(0.004) (0.004) (0.004) (0.004) (0.004)
1(Other race)×1(2020-21 academic year) -0.078∗∗∗ -0.077∗∗∗ -0.077∗∗∗ -0.076∗∗∗ -0.061∗∗∗

(0.005) (0.005) (0.005) (0.005) (0.005)
1(Bottom quintile) -0.008∗∗∗ -0.010∗∗∗ -0.010∗∗∗ -0.002

(0.002) (0.002) (0.003) (0.003)
1(Second quintile) -0.010∗∗∗ -0.012∗∗∗ -0.012∗∗∗ -0.007∗∗

(0.002) (0.002) (0.003) (0.003)
1(Third quintile) -0.011∗∗∗ -0.012∗∗∗ -0.012∗∗∗ -0.008∗∗∗

(0.002) (0.002) (0.003) (0.003)
1(Fourth quintile) -0.008∗∗∗ -0.008∗∗∗ -0.009∗∗∗ -0.006∗∗∗

(0.002) (0.002) (0.002) (0.002)
1(Bottom quintile)×1(2020-21 academic year) 0.001 0.022∗∗∗ 0.010 0.002

(0.006) (0.006) (0.007) (0.007)
1(Second quintile)×1(2020-21 academic year) -0.007 0.009∗∗ 0.002 -0.005

(0.005) (0.005) (0.006) (0.006)
1(Third quintile)×1(2020-21 academic year) 0.008 0.016∗∗∗ 0.011∗∗ 0.005

(0.005) (0.005) (0.006) (0.006)
1(Fourth quintile)×1(2020-21 academic year) 0.012∗∗∗ 0.014∗∗∗ 0.012∗∗∗ 0.008∗

(0.004) (0.004) (0.004) (0.004)
1(Less than high school diploma) 0.001 -0.003∗ 0.001 0.002

(0.002) (0.002) (0.002) (0.002)
1(High school diploma) -0.004∗∗∗ -0.004∗∗∗ -0.000 0.001

(0.001) (0.001) (0.001) (0.001)
1(Some college) -0.001 -0.001 0.002 0.003∗

(0.001) (0.001) (0.002) (0.002)
1(Less than high school diploma)×1(2020-21 academic year) 0.007 0.031∗∗∗ 0.030∗∗∗ 0.030∗∗∗

(0.008) (0.008) (0.009) (0.009)
1(High school diploma)×1(2020-21 academic year) 0.010∗∗ 0.017∗∗∗ 0.016∗∗∗ 0.015∗∗∗

(0.004) (0.004) (0.005) (0.005)
1(Some college)×1(2020-21 academic year) -0.002 0.002 0.000 0.001

(0.003) (0.003) (0.003) (0.003)
Household size -0.001

(0.001)
Number of children 0.000

(0.001)
1(Female, respondent) -0.001

(0.002)
1(Married, respondent) 0.007∗∗∗

(0.002)
State average mobility, retail -0.831∗∗∗

(0.045)
State average mobility, transit 0.348∗∗∗

(0.047)
State average mobility, grocery -0.316∗∗∗

(0.046)
State average mobility, workplaces -0.007

(0.047)
State average mobility, residential -0.949∗∗∗

(0.061)
Average number of new cases, state -0.003

(0.010)
Constant 0.028∗∗∗ 0.040∗∗∗ 0.033∗∗∗ 0.036∗∗∗ 0.029∗∗∗ 0.036∗∗∗ 0.051∗∗∗

(0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.008)
Survey week fixed effects Yes Yes Yes Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes Yes Yes Yes
N 451,951 451,951 451,951 451,951 451,951 451,951 451,951

NOTE: Stars denote statistical significance. * for p<.10, ** for p<.05, and *** for p<.01. Standard errors in parentheses.
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Figure 3
How Did the Pandemic Affect the Way in Which Children Learn? Schools Remained Open

A. Education B. Income quintile C. Race

NOTE: Equally weighted five-survey week moving averages are presented.

Figure 4
Computer Available for Educational Purposes

A. Education B. Income quintile C. Race

NOTE: Equally weighted five-survey week moving averages are presented.

gap between households of non-White and White respondents, as more White households than non-White
household reported that their schools were open.

4. ACCESS TO COMPUTERS FOR EDUCATIONAL PURPOSES
We now investigate differences in children’s ability to adjust to the changes in the learning format as contain-
ment measures forced a shift toward remote learning. Figure 4 presents the differences in the availability of
a computer for educational purposes with respect to household income and respondents’ education and race.
Similarly, Table 4 presents the LPM results obtained upon controlling for other individual and household char-
acteristics. Overall, there was a computer available for educational purposes in 88% of households with children
enrolled in school (public or private) during the academic year of reference at the time of the survey. How-
ever, there exist noticeable gaps in the access to a computer for educational purposes in terms of respondents’
education and race and household income.

In terms of respondents’ education, while more than 90% of households with children enrolled in school and
in which the respondent has a bachelor’s degree or higher reported having a computer available for educational
purposes, less than 76% of households with children enrolled in school and in which the respondent has less
than a high school diploma reported having a computer available for educational purposes between May and
July, with this percentage increasing toward the start of fall. Panel A of Figure 5 shows that the reduction in
the gap is primarily driven by an increase in the share of households with access to a computer for educational
purposes towards the start of the 2020-21 academic year, indicating support from children’s schools in this
regard. Reliance on schools for children having access to a computer in the household decreases with the
respondents’ education: Figure 6 suggests that better-educated respondents were more likely to indicate that
someone in their household or family provided the computer used by children for educational purposes.

Additionally, Figure 5 presents the differences in the percentages of households with access to a computer
provided by the child’s school with respect to household income and the respondents’ education and race, and
Figure 6 presents differences in the percentage of households with a computer supplied by someone in the
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Table 4
Computer Availabile for Educational Purposes, with 2020-21 Academic Year Interactions

(1) (2) (3) (4) (5) (6) (7)
Comp. Avail. Comp. Avail. Comp. Avail. Comp. Avail. Comp. Avail. Comp. Avail. Comp. Avail.

1(Black) -0.097∗∗∗ -0.031∗∗∗ -0.078∗∗∗ -0.032∗∗∗ -0.029∗∗∗

(0.007) (0.007) (0.007) (0.007) (0.007)
1(Hispanic) -0.079∗∗∗ -0.025∗∗∗ -0.043∗∗∗ -0.015∗∗ -0.013∗

(0.007) (0.007) (0.007) (0.007) (0.007)
1(Other race) 0.026∗∗∗ 0.026∗∗∗ 0.019∗∗∗ 0.025∗∗∗ 0.021∗∗∗

(0.007) (0.007) (0.007) (0.007) (0.007)
1(2020-21 Academic Year) 0.022∗∗ -0.025∗∗∗ -0.006 -0.027∗∗∗ -0.014 -0.032∗∗∗ -0.013

(0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.016)
1(Black)×1( 2020-21 academic year) 0.068∗∗∗ 0.029∗∗∗ 0.055∗∗∗ 0.028∗∗∗ 0.030∗∗∗

(0.008) (0.008) (0.008) (0.008) (0.008)
1(Hispanic)×1( 2020-21 academic year) 0.050∗∗∗ 0.023∗∗∗ 0.032∗∗∗ 0.018∗∗ 0.021∗∗∗

(0.008) (0.008) (0.007) (0.008) (0.008)
1(Other race)×1( 2020-21 academic year) -0.016∗∗ -0.014∗ -0.013∗ -0.014∗ -0.012

(0.008) (0.008) (0.008) (0.008) (0.008)
1(Bottom quintile) -0.265∗∗∗ -0.250∗∗∗ -0.217∗∗∗ -0.204∗∗∗

(0.008) (0.008) (0.008) (0.009)
1(Second quintile) -0.164∗∗∗ -0.152∗∗∗ -0.127∗∗∗ -0.118∗∗∗

(0.006) (0.006) (0.006) (0.007)
1(Third quintile) -0.103∗∗∗ -0.095∗∗∗ -0.077∗∗∗ -0.071∗∗∗

(0.006) (0.006) (0.006) (0.006)
1(Fourth quintile) -0.041∗∗∗ -0.037∗∗∗ -0.027∗∗∗ -0.025∗∗∗

(0.003) (0.003) (0.003) (0.003)
1(Bottom quintile)×1(2020-21 academic year) 0.138∗∗∗ 0.125∗∗∗ 0.107∗∗∗ 0.106∗∗∗

(0.010) (0.010) (0.010) (0.010)
1(Second quintile)×1(2020-21 academic year) 0.101∗∗∗ 0.090∗∗∗ 0.075∗∗∗ 0.074∗∗∗

(0.007) (0.007) (0.007) (0.007)
1(Third quintile)×1(2020-21 Academic Year) 0.067∗∗∗ 0.061∗∗∗ 0.049∗∗∗ 0.047∗∗∗

(0.007) (0.007) (0.007) (0.007)
1(Fourth quintile)×1(2020-21 academic year) 0.028∗∗∗ 0.025∗∗∗ 0.018∗∗∗ 0.017∗∗∗

(0.004) (0.004) (0.004) (0.004)
1(Less than high school diploma) -0.201∗∗∗ -0.181∗∗∗ -0.095∗∗∗ -0.091∗∗∗

(0.011) (0.011) (0.011) (0.011)
1(High school diploma) -0.118∗∗∗ -0.104∗∗∗ -0.038∗∗∗ -0.037∗∗∗

(0.005) (0.005) (0.005) (0.005)
1(Some college) -0.077∗∗∗ -0.067∗∗∗ -0.021∗∗∗ -0.021∗∗∗

(0.004) (0.004) (0.004) (0.004)
1(Less than high school diploma)×1(2020-21 academic year) 0.108∗∗∗ 0.092∗∗∗ 0.048∗∗∗ 0.049∗∗∗

(0.014) (0.014) (0.014) (0.014)
1(High school diploma)×1( 2020-21 academic year) 0.069∗∗∗ 0.058∗∗∗ 0.020∗∗∗ 0.020∗∗∗

(0.006) (0.006) (0.006) (0.006)
1(Some college)×1(2020-21 academic year) 0.055∗∗∗ 0.047∗∗∗ 0.019∗∗∗ 0.019∗∗∗

(0.004) (0.004) (0.004) (0.004)
Household size -0.002

(0.001)
Number of children -0.021∗∗∗

(0.002)
1(Female, respondent) -0.009∗∗∗

(0.002)
1(Married, respondent) 0.012∗∗∗

(0.003)
State average mobility, retail 0.013

(0.088)
State average mobility, transit -0.048

(0.070)
State average mobility, grocery 0.037

(0.061)
State average mobility, workplaces 0.076

(0.058)
State average mobility, residential 0.114

(0.073)
Average number of new cases, state -0.008

(0.011)
Constant 0.892∗∗∗ 0.981∗∗∗ 0.939∗∗∗ 0.983∗∗∗ 0.954∗∗∗ 0.990∗∗∗ 1.028∗∗∗

(0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.013)
Survey week fixed effects Yes Yes Yes Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes Yes Yes Yes
N 515,781 515,781 515,781 515,781 515,781 515,781 515,781

NOTE: Stars denote statistical significance. * for p<.10, ** for p<.05, and *** for p<.01. Standard errors in parentheses.
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Figure 5
Computer Available for Educational Purposes, Provided by Child’s School

A. Education B. Income quintile C. Race

NOTE: Equally weighted five-survey week moving averages are presented.

child’s household/family for educational purposes with respect to the same characteristics.

Figure 6
Computer Available for Educational Purposes, Provided by Someone in the Household or Family

A. Education B. Income quintile C. Race

NOTE: Equally weighted five-survey week moving averages are presented. Less than HS, less than a high school diploma; high school,
high school graduate; college and above, bachelor’s degree or higher.

There is a noticeable income gradient in the availability of a computer for children’s education, with the
share of households having such a resource available increasing with household income. Similar to the observed
differences with respect to respondents’ education, Panel B of Figure 5 shows that the reduction of the gap in
computer availability is also driven by an increase in the share of households with access to a computer for
educational purposes, indicating support from children’s schools in this regard. The income gradient observed
suggests that reliance on schools for providing children access to a computer decreases with household income,
as Figure 6 indicates: Households in higher quintiles of the income distribution were more likely to report
that someone in the household or family provided a computer for children in the household for educational
purposes.

Regarding race, a higher share of White respondents’ households than Black or Hispanic respondents’
households had access to a computer for their children’s educational purposes. The racial gaps observed suggest
that households’ reliance on schools for access to a computer is lower for White respondents’ households than
for non-White respondents’ households, as Figure 6 suggests: White respondents’ households were more likely
to indicate that someone in the family provides the computer used by children for education.

These patterns are consistent with the ones for the United Kingdom documented by Andrew et al., 2020.
They find significant income gradients, particularly among primary school children’s households, in children’s
access to active home-learning resources, as they observe that better-off households are more likely to provide
children with the resources needed for learning such as a computer/tablet and a desk of their own.

5. CONCLUSION
Throughout the analysis implemented in this article, we assess how the unequal impact of COVID-19 on
employment presented in Flores and Gayle, 2022 relates to the unequal impact of COVID-19 on children’s

61



Flores and Gayle Federal Reserve Bank of St. Louis REVIEW · First Quarter 2023

Table 5
Computer Available for Educational Purposes, Provided by School

(1) (2) (3) (4) (5) (6) (7)
Comp. Avail. Comp. Avail. Comp. Avail. Comp. Avail. Comp. Avail. Comp. Avail. Comp. Avail.

1(Black) 0.085∗∗∗ 0.047∗∗∗ 0.070∗∗∗ 0.048∗∗∗ 0.043∗∗∗

(0.009) (0.009) (0.009) (0.009) (0.009)
1(Hispanic) 0.119∗∗∗ 0.085∗∗∗ 0.089∗∗∗ 0.073∗∗∗ 0.067∗∗∗

(0.009) (0.009) (0.009) (0.009) (0.009)
1(Other race) -0.027∗∗ -0.029∗∗ -0.023∗∗ -0.028∗∗ -0.023∗∗

(0.012) (0.012) (0.012) (0.011) (0.012)
1(2020-21 academic year) 0.265∗∗∗ 0.256∗∗∗ 0.264∗∗∗ 0.258∗∗∗ 0.265∗∗∗ 0.257∗∗∗ 0.320∗∗∗

(0.013) (0.013) (0.012) (0.013) (0.013) (0.013) (0.027)
1(Black)×1(2020-21 academic year) 0.033∗∗∗ 0.037∗∗∗ 0.038∗∗∗ 0.038∗∗∗ 0.043∗∗∗

(0.011) (0.011) (0.011) (0.011) (0.011)
1(Hispanic)×1(2020-21 academic year) -0.016 -0.019∗ -0.010 -0.012 -0.004

(0.011) (0.011) (0.011) (0.011) (0.011)
1(Other race)×1(2020-21 academic year) -0.028∗ -0.023 -0.020 -0.019 -0.015

(0.015) (0.014) (0.014) (0.014) (0.015)
1(Bottom quintile) 0.180∗∗∗ 0.148∗∗∗ 0.112∗∗∗ 0.093∗∗∗

(0.010) (0.010) (0.011) (0.012)
1(Second quintile) 0.140∗∗∗ 0.112∗∗∗ 0.084∗∗∗ 0.071∗∗∗

(0.009) (0.009) (0.009) (0.010)
1(Third quintile) 0.092∗∗∗ 0.074∗∗∗ 0.054∗∗∗ 0.044∗∗∗

(0.009) (0.009) (0.009) (0.009)
1(Fourth quintile) 0.055∗∗∗ 0.046∗∗∗ 0.036∗∗∗ 0.031∗∗∗

(0.007) (0.007) (0.007) (0.007)
1(Bottom quintile)×1(2020-21 academic year) 0.009 0.005 0.015 0.017

(0.013) (0.014) (0.015) (0.015)
1(Second quintile)×1(2020-21 academic year) 0.018∗ 0.018 0.025∗∗ 0.025∗∗

(0.011) (0.011) (0.012) (0.012)
1(Third quintile)×1(2020-21 academic year) 0.030∗∗∗ 0.029∗∗ 0.034∗∗∗ 0.037∗∗∗

(0.011) (0.011) (0.012) (0.012)
1(Fourth quintile)×1(2020-21 academic year) 0.011 0.011 0.014 0.014

(0.009) (0.009) (0.009) (0.009)
1(Less than high school diploma) 0.182∗∗∗ 0.148∗∗∗ 0.105∗∗∗ 0.109∗∗∗

(0.013) (0.014) (0.014) (0.014)
1(High school diploma) 0.103∗∗∗ 0.083∗∗∗ 0.047∗∗∗ 0.059∗∗∗

(0.007) (0.007) (0.008) (0.008)
1(Some college) 0.056∗∗∗ 0.042∗∗∗ 0.016∗∗∗ 0.023∗∗∗

(0.005) (0.005) (0.006) (0.006)
1(Less than high school diploma)×1(2020-21 academic year) -0.038∗∗ -0.039∗∗ -0.049∗∗ -0.050∗∗∗

(0.018) (0.018) (0.019) (0.019)
1(High school diploma)×1(2020-21 academic year) 0.004 0.004 -0.003 -0.005

(0.009) (0.010) (0.010) (0.010)
1(Some college)×1(2020-21 academic year) 0.004 0.003 -0.003 -0.003

(0.007) (0.007) (0.007) (0.007)
Household size -0.002

(0.002)
Number of children 0.044∗∗∗

(0.003)
1(Female, respondent) 0.053∗∗∗

(0.004)
1(Married, respondent) 0.014∗∗∗

(0.005)
State average mobility, retail -0.053

(0.129)
State average mobility, transit -0.372∗∗∗

(0.117)
State average mobility, grocery 0.163

(0.105)
State average mobility, workplaces 0.177∗

(0.099)
State average mobility, residential 0.272∗∗

(0.122)
Average number of new cases, state -0.033

(0.021)
Constant 0.220∗∗∗ 0.150∗∗∗ 0.188∗∗∗ 0.148∗∗∗ 0.174∗∗∗ 0.141∗∗∗ 0.019

(0.014) (0.014) (0.014) (0.015) (0.014) (0.015) (0.020)
Survey week fixed effects Yes Yes Yes Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes Yes Yes Yes
N 447,000 447,000 447,000 447,000 447,000 447,000 447,000

NOTE: Stars denote statistical significance. * for p<.10, ** for p<.05, and *** for p<.01. Standard errors in parentheses.
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Table 6
Computer Available for Educational Purposes, Provided by Household/Family

(1) (2) (3) (4) (5) (6) (7)
Comp. Avail. Comp. Avail. Comp. Avail. Comp. Avail. Comp. Avail. Comp. Avail. Comp. Avail.

1(Black) -0.133∗∗∗ -0.068∗∗∗ -0.109∗∗∗ -0.069∗∗∗ -0.067∗∗∗

(0.008) (0.009) (0.008) (0.009) (0.009)
1(Hispanic) -0.164∗∗∗ -0.107∗∗∗ -0.118∗∗∗ -0.090∗∗∗ -0.085∗∗∗

(0.008) (0.008) (0.008) (0.008) (0.008)
1(Other race) 0.016∗ 0.020∗∗ 0.008 0.016 0.015

(0.010) (0.010) (0.010) (0.010) (0.010)
1(2020-21 academic year) -0.164∗∗∗ -0.139∗∗∗ -0.155∗∗∗ -0.138∗∗∗ -0.154∗∗∗ -0.134∗∗∗ -0.202∗∗∗

(0.013) (0.013) (0.012) (0.013) (0.013) (0.013) (0.025)
1(Black)×1(2020-21 academic year) -0.042∗∗∗ -0.040∗∗∗ -0.045∗∗∗ -0.042∗∗∗ -0.048∗∗∗

(0.011) (0.011) (0.011) (0.011) (0.011)
1(Hispanic)×1(2020-21 academic year) -0.006 0.007 0.002 0.008 -0.003

(0.011) (0.011) (0.011) (0.011) (0.011)
1(Other race)×1(2020-21 academic year) 0.019 0.010 0.007 0.006 -0.001

(0.013) (0.013) (0.013) (0.013) (0.013)
1(Bottom quintile) -0.289∗∗∗ -0.247∗∗∗ -0.189∗∗∗ -0.176∗∗∗

(0.009) (0.010) (0.010) (0.011)
1(Second quintile) -0.209∗∗∗ -0.173∗∗∗ -0.127∗∗∗ -0.119∗∗∗

(0.008) (0.008) (0.008) (0.009)
1(Third quintile) -0.137∗∗∗ -0.114∗∗∗ -0.079∗∗∗ -0.072∗∗∗

(0.008) (0.008) (0.008) (0.008)
1(Fourth quintile) -0.066∗∗∗ -0.054∗∗∗ -0.036∗∗∗ -0.033∗∗∗

(0.006) (0.006) (0.006) (0.006)
1(Bottom quintile)×1(2020-21 academic year) -0.061∗∗∗ -0.055∗∗∗ -0.049∗∗∗ -0.049∗∗∗

(0.013) (0.013) (0.014) (0.014)
1(Second quintile)×1(2020-21 academic year) -0.063∗∗∗ -0.061∗∗∗ -0.059∗∗∗ -0.058∗∗∗

(0.010) (0.010) (0.011) (0.011)
1(Third quintile)×1(2020-21 academic year) -0.055∗∗∗ -0.053∗∗∗ -0.055∗∗∗ -0.056∗∗∗

(0.011) (0.011) (0.011) (0.011)
1(Fourth quintile)×1(2020-21 academic year) -0.036∗∗∗ -0.036∗∗∗ -0.037∗∗∗ -0.036∗∗∗

(0.008) (0.008) (0.008) (0.008)
1(Less than high school diploma) -0.258∗∗∗ -0.213∗∗∗ -0.139∗∗∗ -0.148∗∗∗

(0.013) (0.013) (0.013) (0.013)
1(High school diploma) -0.177∗∗∗ -0.150∗∗∗ -0.091∗∗∗ -0.104∗∗∗

(0.007) (0.007) (0.007) (0.007)
1(Some college) -0.084∗∗∗ -0.065∗∗∗ -0.024∗∗∗ -0.031∗∗∗

(0.005) (0.005) (0.005) (0.005)
1(Less than high school diploma)×1(2020-21 academic year) -0.045∗∗ -0.042∗∗ -0.017 -0.016

(0.018) (0.018) (0.019) (0.019)
1(High school diploma)×1(2020-21 academic year) -0.021∗∗ -0.022∗∗ -0.004 -0.001

(0.009) (0.009) (0.010) (0.010)
1(Some college)×1(2020-21 academic year) -0.016∗∗ -0.016∗∗ -0.003 -0.002

(0.006) (0.006) (0.007) (0.007)
Household size 0.002

(0.002)
Number of children -0.020∗∗∗

(0.003)
1(Female, respondent) -0.056∗∗∗

(0.004)
1(Married, respondent) -0.023∗∗∗

(0.005)
State average mobility, retail 0.106

(0.125)
State average mobility, transit 0.399∗∗∗

(0.114)
State average mobility, grocery -0.191∗

(0.103)
State average mobility, workplaces -0.284∗∗∗

(0.097)
State average mobility, residential -0.366∗∗∗

(0.119)
Average number of new cases, state 0.022

(0.022)
Constant 0.831∗∗∗ 0.938∗∗∗ 0.887∗∗∗ 0.940∗∗∗ 0.909∗∗∗ 0.952∗∗∗ 1.044∗∗∗

(0.014) (0.014) (0.014) (0.014) (0.014) (0.014) (0.019)
Survey week fixed effects Yes Yes Yes Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes Yes Yes Yes
N 447,000 447,000 447,000 447000 447,000 447,000 447,000

NOTE: Stars denote statistical significance. * for p<.10, ** for p<.05, and *** for p<.01. Standard errors in parentheses.
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education. Specifically, using Pulse survey data on school-aged children’s education, we present evidence of the
unequal impact of the pandemic on the education disruptions those children faced. Furthermore, we find that
the estimated gradients in education disruptions align very well with those in food insecurity and households’
reliance on social insurance programs and other forms of government assistance to compensate for the losses
in regular income sources generated by the pandemic.

When focusing on the impact of the COVID-19 pandemic on children’s education, we consider two essen-
tial aspects of children’s human capital formation affected by the pandemic: (i) schools’ responses to limitations
imposed on in-person instruction, which significantly impacted how children learned during the pandemic,
and (ii) active learning resources for school-aged children at home. Related to the latter, it is also essential
to distinguish the provider of such resources among children of different socio-demographic groups. This
distinction suggests avenues for implementing policies to close observed gaps in active learning resources.

We document that children in households in the bottom quintile of the income distribution and children
in non-White and non-college-educated respondents’ households were significantly more likely to have had
their classes cancelled at the earlier stage of the pandemic. Children from these groups were also considerably
less likely to have their classes switched to a remote format. Similar disparities are observed in children’s access
to computers for learning purposes. These findings are of particular concern since there is evidence related to
the impact of natural disasters indicating that significant education disruptions can negatively affect children’s
long-term education outcomes, especially if students cannot adapt to or compensate for these disruptions. Thus,
children’s education becomes constrained to the education-related investments made at home. Nonetheless,
despite a weakening of the equalizing role of schools, schools still play an essential role in providing access
to necessary learning resources to help students from disadvantaged groups—particularly those hit harder by
employment income losses—adapt to the education disruptions experienced during the pandemic.
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Abstract

This article uses an endogenous growth model to study how the improvements in financing for innovative start-ups
brought by venture capital (VC) affect firm innovation and growth. Partial equilibrium results show how lending
contracts change as financing efficiency improves, while general equilibrium results show that better screening and
development of projects by VC investors leads to higher aggregate productivity growth.
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1 . INTRODUCTION
There is a strong link between venture capital (VC) financing and firm growth. Akcigit et al. (2019) show
that companies with VC financing grow faster over time than companies using other sources of financing.
Greenwood, Han, and Sánchez (2022b) show that in the first years after going public, VC-backed firms have
employment and sales growth higher (5 and 7 percent, respectively) than publicly traded firms that did not
receive VC financing. These authors also show that a connection exists between VC financing and innovation
by demonstrating that VC investment increases the number of patents that a firm will file in the following years:
a 10 percent increase in VC funding will induce a 7.9 percent increase in the numbers of patents expected by
the firm in the three years after funding.

There is also evidence suggesting that VC financing is important for aggregate economic growth. Green-
wood, Han, and Sánchez (2022a) build a model in which financing occurs through an optimal contract similar
to Bergemann and Hege (1998), Clementi and Hopenhayn (2006), and Cole, Greenwood, and Sánchez (2016).
The authors then embed the VC contract in a Romer (1986)-style model of endogenous growth to analyze
the connection between VC financing and economic growth. The complexity of the dynamic contracting
problem forces the analysis of the link between financing efficiency and productivity that is performed mainly
with the numerical solution of the model. Quantitative results performed with a model calibrated to the US
economy suggest that debasing VC financing would reduce the economy’s growth rate by almost 20 percent
(from 1.8 percent to 1.5 percent).

This article aims to expand the analysis of the relationship between VC financing and growth by presenting
a simpler model of VC financing and investigating how VC activity affects innovation and economic growth.
The results demonstrate that more efficient VC financing—due to improvements in either project screening
or development—increases both the probability that new projects are successfully developed and the share of
the value of the project that the entrepreneur keeps. This same improvement in VC financing encourages
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entrepreneurs to choose a more innovative project. In turn, these results imply that on a balanced growth path,
more efficient VC financing leads to a higher productivity growth rate.

2 . SETUP
There are good and bad projects in this economy, and only good projects can become successful. The share of
good projects is ρ. An entrepreneur starts a project (or an idea) of productivity x in an economy with average
productivity X that is growing at the rate gx. The research cost for an idea of productivity x is R(x, X), which
is an increasing and convex function of how far the new idea x is from average productivity X (which will
be defined later). To obtain a closed-form solution, the research and development (R&D) cost function R is
assumed to follow the functional form of

R(x, X) =
1

zR

( x
X

)ι
, ι > 2,

where x/X is the step size of innovation or g.
Successful firms with a project of productivity x use labor l, capital k, and the following technology to

produce and maximize profits:

S(x, X) = max
k,l

{xζkαl1–α–ζ – lw(X) – rk},

taking as given wages w and the interest rate r. While the interest rate, r, is endogenously determined in Green-
wood, Han, and Sánchez (2022a) by the economy’s growth rate, here we make the simplifying assumption that
they are constant.

Note that S depends on aggregate productivity X because wages are a function of aggregate productivity.
The surplus they obtain in a particular period is given by

S(x, X) = xζ
(αr )α (

1 – α – ζ

w(X)

)1–α–ζ1/ζ

.

Using the expression for profits, the value of a successful project is given by the discounted sum of future
profits,

I(x; X, gw) =
∞∑

t=1
(sδ)t–1S(x, wgt–1

w ),

=
x

w(X)(1–α–ζ)/ζ

∞∑
t=1

(sδ)t–1ζ

(αr )α (
1 – α – ζ

gt–1
w

)1–α–ζ1/ζ

,

where s is the probability that the project survives to the next period, δ is the rate at which the entrepreneurs
discount the future, and gw is the growth rate of wages. Dividing and multiplying by X, and referring to a
large term that depends on several parameters and the endogenous growth rate of wages as Γ(gw), the value of
an initial public offering (IPO) can be rewritten as

I(x; X, gw) =
x
X

X
w(X)(1–α–ζ)/ζ

∞∑
t=1

(sδ)t–1ζ

(αr )α (
1 – α – ζ

gt–1
w

)1–α–ζ1/ζ

,

=g
X

w(X)(1–α–ζ)/ζ
Γ(gw),

where the firm will take the term Γ(gw) as given at the time of selecting the size of innovation, g, which is equal
to x/X.

3 . PRODUCTIVITY AND LABORMARKET EQUILIBRIUM
To obtain average productivity (i.e., X), we sum across the productivity of all firms and divide it by the number
of firms. The number of entrants is constant and equal to n,1 and the number of firms of age 1 with productivity

1. In Greenwood, Han, and Sánchez (2022a), the number of entrants is endogenously determined as a function of the expected profits
of becoming an entrepreneur.
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x–1 is then n.2 Similarly, the number of firms of age 2 with productivity x–1/gx is equal to n × s. Continuing
with this logic, we can add up the productivity across all firms today by

x–1n(1 + s/gx + (s/gx)2 + ...) = x–1
n

1 – s/gx
.

Another way of obtaining the sum of productivity across all firms is by multiplying the number of firms N = n
1–s

by average productivity X; that is, n
1–sX. Combining these two expressions, we obtain

X = x–1
1 – s

1 – s/gx
,

where we recall that x–1 is given but gx is the key variable that will be determined in the equilibrium of the
model.

Labor demand for a project with productivity x is

l(x, w) = x
[(
α

r

)α (1 – α – ζ

w

)1–α]1/ζ

.

Hence, we can write the labor-market-clearing condition by adding the labor demand of all firms and setting
it equal to the aggregate labor supply, which is assumed to be 1:[(

α

r

)α (1 – α – ζ

w

)1–α]1/ζ

x–1n(1 + s/gx + (s/gx)2 + ...) = 1

or [(
α

r

)α (1 – α – ζ

w

)1–α]1/ζ

x–1n
1

1 – s/gx
= 1.

Since the last term is very close to average productivity, we can use this equation to solve for w as a function of
X and parameters:

w(X) =
(
α

r

)α/(1–α)
(1 – α – ζ)

(
n

x–1
1 – s/gx

)ζ/(1–α)
,

=
(
α

r

)α/(1–α)
(1 – α – ζ)

( n
1 – s

X
)ζ/(1–α)

,

=B ×
( n
1 – s

X
)ζ/(1–α)

,

where B =
(
α
r
)α/(1–α)

(1 – α – ζ).

4 . VC CONTRACT
Though equipped with ideas, the entrepreneurs have no money, so they must seek financing from VC investors.
Both the entrepreneur and the investors discount future payoffs at the rate δ. If the project becomes successful
and can start producing in the next period, the value of the project is I(x; X, gx), which is the discounted sum of
future profits. The probability for a project to succeed (σ) hinges on the amount of money spent on developing
the project, D(σ). Since a higher success probability implies a higher cost, the development cost function D(σ)
is assumed to be increasing and convex in σ. VC investors will choose σ when deciding how much to spend
on developing the project. In return for financing the project, they ask for a share e of the projects value when
the project succeeds. They can also detect a share β of the bad projects, which they shut down. Thus, β is a
measure of the evaluation efficiency of the VC industry.

The VC industry is modeled as a competitive industry, so the contract is written to maximize the en-
trepreneurs’ payoff. From the perspective of the entrepreneurs, the expected value of starting a project with
VC financing is

C(x; X, gw) = max
(σ,e)∈[0,1]2

δρσ
[
I(x; gxX, gw) (1 – e)

]
2. x–1 is the productivity where the idea was generated one period ago. We assume that it takes one period to materialize the idea (if it

is good).
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subject to
0 = eρσδI(x; gxX, gw)︸ ︷︷ ︸

Revenue from successful projects

– w(X)R(x, X) – [ρ + (1 – β)(1 – ρ)]w(X)D(σ)︸ ︷︷ ︸
Financing cost

.

The function C(x; X, gw) describes the value the entrepreneur will receive if the project is good and successful,
which occurs with probability ρσ. Note that what the entrepreneur receives is a share (1 – e) of the value of
the IPO, I(x; gxX, gw), which was described above. Also note that the other part of the IPO’s value is received
by the VC investor and is therefore part of the zero-profit constraint (i.e., ρσI(x; gxX, gw)). However, the
investors are facing two types of expenses: they will cover the research expenses for all projects as well as the
development cost for projects remaining in the funding pool (i.e., all good projects and the bad ones that are
not shut down).3 Recall that the evaluation efficiency of VC is not perfect, so they detect only a share β of the
bad projects.4

Note also that the maximization problem is precisely the same as a problem where entrepreneurs maximize
their profits by spending the R&D costs by themselves (if entrepreneurs and banks have the same ability to
select and develop projects). This means that the result will not change if only one decision maker decides on
the success probability and firms’ innovation.

To obtain the optimal solution for the characteristics of the contract, (σ∗, e∗), we derive their first-order
conditions (FOCs):

ρδI(x; gxX, gw) (1 – e) + λρδI(x; gxX, gw)e – λ
[
ρ + (1 – β) (1 – ρ)

]
w(X)D′(σ) = 0, (σ)

and

–ρδσI(x; gxX, gw) + λρδσI(x; gxX, gw) = 0, (e)

where λ is the multiplier associated with the above problem. The optimal solution for e comes from the zero-
profit constraint. An intuitive expression emerges for the equity share of the VC investors, as follows:

e =
[
ρ + (1 – β) (1 – ρ)

]
w(X)D(σ) + wR(x, X)

ρδσI(x; gxX, gw)
=

expenses
expected discounted profits

.

The FOC for e gives an expression for the Lagrange multiplier, λ = 1. In addition, combining the FOC for
σ with the expression for the Lagrange multiplier, we can obtain the following intuitive expression for the
optimal choice of σ: [

ρ + (1 – β) (1 – ρ)
]
w(X)D′(σ)︸ ︷︷ ︸

σ, marginal cost

= ρδI(x; gxX, gw)︸ ︷︷ ︸
σ, marginal benefit

.

To derive an analytical solution, the development cost function D is assumed to follow the functional form of

D(σ) =
σ2

2zD
,

where zD is the efficiency of VC in developing projects.5 This implies that D′(σ) = σ
zD

. Using this in the
efficiency for σ yields

σ∗ =
zDρδI(x; gxX, gw)
w(X)

[
1 – β(1 – ρ)

] .

This expression for σ∗ delivers the first set of results taking as given aggregate variables X and gw (i.e., in partial
equilibrium).

3. Note that both the R&D cost (R) and the development cost (D) are expressed in terms of labor. Hence, both terms are multiplied by
the wage rate (w) in the zero-profit constraint.

4. While the contract here is a one-period interaction between the VC investor and the entrepreneur, Greenwood, Han, and Sánchez
(2022a) analyze a multiperiod version of this problem that also incorporates moral hazard.

5. We can also derive an analytical solution with a more general form of cost function D(σ) = σn/nzD (n > 1). In this case, the necessary
condition for ι is ι > n/(n – 1) instead of ι > 2.
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Lemma 1: The probability for a successful project to succeed (σ∗) is increasing in the following:
- the efficiency of VC investors to detect bad projects, β
- the efficiency of VC investors to lend expertise to entrepreneurs, zD
- the share of good projects, ρ
- the value of the project, I

The results of Lemma 1 are very intuitive. As either the cost of financing declines (higher values of β or
zD) or the project’s quality improves (higher ρ or I), it is more likely that a project financed by a VC investor
succeeds.

Substituting the solution for σ∗ into the expression for e, we obtain

e∗ =
1
2
+

w(X)2
[
1 – β(1 – ρ)

]
R(x, X)

zD (ρδI(x; gxX, gw))2
.

Interestingly, note that there is an upper bound value of x that can be financed because e∗ ≤ 1. With this
expression at hand, we can derive the second set of partial equilibrium results as follows.

Lemma 2: The VC investors’ share of equity, e∗, is decreasing in the following:
- the evaluation efficiency of VC investors to detect bad projects, β
- the development efficiency of VC investors to lend expertise to entrepreneurs, zD
- the share of good projects, ρ
- the value of the project, I

To understand the results in Lemma 2, recall that VC is modeled as a competitive industry. Hence, a higher
level of VC efficiency (higher β or zD) contributes to lower levels of VC expenses, and thus the VC investors
can break even when their share of equity is at a lower level. Analogously, since the investors are chasing
the same pool of projects, competition among them will transfer the surplus associated with better quality of
projects (higher ρ or I) to the entrepreneurs, whereas the VC investors end up with a lower share of equity in
equilibrium.

5 . INNOVATION CHOICE
The choice of the step size for innovation is made by an entrepreneur choosing x to maximize its payoff; that
is,

V(X, gx) = max
x

C(x; X, gw).

With the solutions for (σ∗, e∗) and the expression for the value of a successful project I(x; gxX, gw), we can
rewrite C(x, X, gw) in terms of the step size for innovation, g = x/X:

C(x, X, gw) = δρσ∗I(x; gxX, gw) (1 – e∗) ,

= g2

 X

w(gxX)
1–α–ζ

ζ


2

zD(ρδ)2Γ(gw)2

2w(X)
[
1 – β(1 – ρ)

] –
w(X)
zR

gι.

To find the optimal step size of an innovation, we compute the FOC with respect to g:

g

 X

w(gxX)
1–α–ζ

ζ


2

zD(δρΓ(gw))2

w(X)[1 – β(1 – ρ)]
– ι

w(X)
zR

gι–1 = 0.

Solving gives the step size of innovation chosen by the entrepreneur:

g∗ =

 zRzD(δρΓ(gw))2

ι[1 – β(1 – ρ)]w(X)2

 X

w(gxX)
1–α–ζ

ζ


2

1/(ι–2)

.

This solution is now used to derive the following partial equilibrium results about the optimal step size of
innovation.
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Lemma 3: The step size of innovation, g∗, is increasing in

- the evaluation efficiency of VC investors to detect bad projects, β;
- the development efficiency of VC investors to lend expertise to entrepreneurs, zD;
- the share of good projects, ρ;

and it is decreasing in the growth rate of wages, gw, which the entrepreneur takes as given.
Recall that entrepreneurs choose how innovative (how far ahead of the pack) their project is by considering

alternative values of g given the aggregate conditions of the economy. Intuitively, Lemma 3 suggests that more
efficient VC financing (higher β and zD) and a better pool of projects (higher ρ) encourage an entrepreneur
to choose a more innovative project. Finally, the last result relates the choice of innovation to the aggregate
conditions of the economy. In particular, it indicates that the entrepreneurs will choose less innovative projects
when the wage rate grows faster because growing wages erodes the expected profits from the project.

6 . ECONOMIC GROWTH
We can embed this VC contract into a growth model as long as the economy is growing at a constant rate. In
particular, the next lemma demonstrates that along a balanced growth path, the contract’s characteristics and
the innovation choice will be constant over time.

Lemma 4: There is a balanced growth path where the following are constant: the growth rate of wages, gw = g
ζ

1–α
x ; the

equity share of entrepreneurs, e∗; the probability for a good project to succeed, σ∗; and the step size of innovation, g∗.

So far we have taken the choice of innovation by entrepreneurs, g, and the growth of average productivity
in the economy, gx, as two different things. To ensure we have an equilibrium, we find a growth rate of average
productivity gx consistent with the choice of innovation, g. This consistency can be obtained by pinpointing
the relationship between gx and g. In particular, note that the growth rate of productivity is

gx = X′/X = x′/x

and that g = x/X. Therefore, a link between aggregate productivity growth, gx, and the step size of innovation,
g, can be established as follows:

gx =
x

x–1
=

gX
x–1
= g

1 – s
1 – s/gx

.

This provides an expression for g as a function of gx:

g =
gx – s
1 – s

.

In addition, the consistency between the growth rate of wages, gw, and aggregate productivity growth, gx, is
also key to ensuring the existence of an equilibrium. A link between gw and gx is written as

gw =
w′

w
=

(
X′

X

) ζ
1–α

= g
ζ

1–α
x .

We will use this relationship between g, gw, and gx in the solution for g∗ to find the equilibrium growth rate of
the economy. But first we need to rewrite g∗ as a function of gx. We start by substituting Γ(w) in the expression
for g∗, which is referred to as g for simplicity:

g =

 δρ

w(X)

(
zRzD

ι[1 – β(1 – ρ)]

)1/2 X
w(gxX)(1–α–ζ)/ζ

∞∑
t=1

 sδ

g(1–α–ζ)/ζ
w

t–1
2/(ι–2)

× A,

where

A =
(
ζ

(
α

r

)α/ζ
(1 – α – ζ)(1–α–ζ)/ζ

)2/(ι–2)
.
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Replacing w(X) and solving the series for gw,

g =

δρ
(

zRzD
ι[1 – β(1 – ρ)]

)1/2 (1 – s
n

)  1

g
1–α–ζ

1–α
x


 g(1–α–ζ)/ζ

w

g(1–α–ζ)/ζ
w – sδ




2/(ι–2)

× Â,

where Â = A/B2(1–α)/(ι–2)ζ for the value of B defined above.
Now we need to use the expressions for g, X, gw to find an equation for gx. We obtain

gx – s
1 – s

= Â×

δρ (
zRzD

ι[1 – β(1 – ρ)]

)1/2 (1 – s
n

)  1

g(1–α–ζ)/(1–α)
x – sδ


2/(ι–2)

.

To gain more intuition from this equation, let

Γ =
δρ (

zRzD
ι[1 – β(1 – ρ)]

)1/2 (1
n

)2/(ι–2)

× Â.

It transpires that Γ is increasing in research efficiency (zR), VC investors’ development efficiency (zD), VC
investors’ evaluation efficiency (β), and the share of good ideas (ρ).

Γ is useful to rewrite the equation for gx as

gx – s
1 – s

= Γ ×
 1 – s

g(1–α–ζ)/(1–α)
x – sδ

2/(ι–2)

.

In light of this, to understand the impact of the efficiency of VC financing, the quality of the projects, and the
R&D efficiency on the growth of the general model, we just need to figure out the impact of Γ on gx.6 The
results are summarized in the next lemma.

Lemma 5: The equilibrium growth rate of productivity in the economy, gx, is increasing in the following:

- the evaluation efficiency of VC investors to detect bad projects, β
- the development efficiency of VC investors to lend expertise to entrepreneurs, zD
- the share of good projects, ρ
- the efficiency of R&D, zR

Finally, we check that there indeed exists a balanced growth path. It will be shown that {σ∗, e∗}, which is
the solution for the old problem, solves the new one for x′ = gxx and X′ = gxX. First, observe that if x′ = gxx
and X′ = gxX, then I(x′; X′, gw) = gwI(x′; X′, gw). This can be seen because x will rise by gx and wages by
gw. Then, it is immediate that C(x′; X′, gw) = gwC(x′; X′, gw). Now, consider the zero-profit constraint. At
the conjectured solution, the right-hand side will inflate by the factor gw since I(x′; X′, gw) = gwI(x′; X′, gw),
w′ = gww, and R(x′, X′) = R(x, X). This is trivially true for the left-hand side. Hence, the zero-profit constraint
holds at the new allocations.

To summarize, at the conjectured new solution, the objective function and the constraint scale up by the
same factor of proportionality gw. By canceling out this factor of proportionality, the new problem reverts to
the old one. Likewise, it is easy to deduce that if x solves the choice problem of the step size for X, then x′ = gxx
solves it when X′ = gxX. This occurs because this problem also scales up by the factor of proportionality gw,
and so V(X, gx) will grow at the same rate as wages, w. Additionally, g* is constant since it does not depend

on either x or X. Therefore, there exists a balanced growth path where the growth rate of wages, gw = g
ζ

1–α
x ,

6. It is simple to see that if the Γ increases, the right-hand side increases, and that would then lead to an increase in gx to increase the
left-hand side and to reduce the right-hand side.
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the equity share of entrepreneurs, e∗, the probability that a good project succeeds, σ∗, and the step size of
innovation, g∗, are constant, as in Lemma 4.7

Taking stock of all these lemmas, our findings have unveiled exactly how VC contributes to innovation
and economic growth. To be specific, enhanced VC efficiency encourages VC investors to invest more in
financing ventures (Lemma 1), and the entrepreneurs are rewarded with a larger share of the pie because of
competition among the investors (Lemma 2). Consequently, the entrepreneurs are incentivized to pursue more
radical innovations (Lemma 3), which contributes to a higher level of long-run productivity growth (Lemma
5).

7 . CONCLUSION
This article explores the connection between VC financing and economic growth. It introduces a simple
endogenous growth model with a VC financing contract along the lines of Greenwood, Han, and Sánchez
(2022a). The emphasis is on the model’s simplicity and its analytical solutions that allow for a characterization
of the model. The results describe how the VC activity changes as project screening and development improve
and how this better financing affects aggregate productivity growth.

One of the crucial questions left unanswered is the role of VC financing to account for differences in devel-
opment across countries. Although more research is needed in this area, the findings in Cole, Greenwood, and
Sánchez (2016) and in Greenwood, Han, and Sánchez (2022a) suggest that differences in the cost of enforcing
contracts, as well as the taxation of successful entrepreneurs, may be behind such cross-country differences.
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