The Macroeconomics of a Pandemic: A Minimalist Framework”

Luis Felipe Céspedes
Universidad de Chile

Roberto Chang
Rutgers University and NBER

Andrés Velasco
London School of Economics and CEPR

This Version: October 2021

Abstract. To analyze the macroeconomics of a pandemic, we build a minimalist framework with two essential
components. The first is productivity-related: if the virus forces firms to shed labor beyond a certain threshold,
productivity suffers. The second component is a credit market imperfection: because lenders cannot be sure a
borrower will repay, they only lend against collateral. Expected productivity determines collateral value; in turn,
collateral value can limit borrowing and productivity. As a result, adverse shocks have large magnification effects, in
an unemployment and asset price deflation doom loop. Multiple equilibria occur, so that pessimistic expectations
can push the economy to a bad equilibrium with limited borrowing and low employment and productivity. The model
helps identify policies to fight the effects of the pandemic. Traditional expansionary fiscal policy has no beneficial
effects, while cutting interest rates has a limited effect if the initial real interest rate is low. By contrast, several
unconventional policies, including wage subsidies, helicopter drops of liquid assets, equity injections, and loan
guarantees, can keep the economy in a high-employment, high-productivity equilibrium. Such policies can be fiscally
expensive, so their implementation is feasible only with ample fiscal space or emergency financing from abroad.
Preliminary macroeconomic evidence is consistent with the mechanisms in our model.
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l. Introduction

Imagine an entrepreneur who runs a consultancy that lost all of its customers because of the
coronavirus emergency. Or perhaps she administers a restaurant, forced to close its doors
because of the government-mandated lockdown. Or a small manufacturing firm, also shuttered.

Because she is an optimist, the entrepreneur expects the crisis will be temporary. That is, in some
future period she will be able to open up again, regain customers and operate normally. But in
the meantime the firm has no revenues. And remember that bank loan to buy new computer
equipment? Well, it is coming due next month.

The entrepreneur is proud of what she has built. In her line of business, employees make the
difference between success and failure. It has taken her years to find the right people and train
them. If she lets them go now, the business will never be the same.

So she would like to retain most of them. But the cash reserve the firm has built is not enough to
finance the wage bill for three months —much less for six months! And there is that loan coming
due. To keep employees and stay current on debt service, the firm will have to borrow even more.

A bank will be happy to lend the money —if the firm has enough collateral. But smaller firms
often do not have assets they can pledge. And larger firms find that at a time of great uncertainty
the value of the physical and financial assets they hold is severely depressed, so those assets are
not much good as collateral. The upshot is that many firms are unable to borrow. And if credit
does not flow, millions of jobs can be lost and massive amounts of entrepreneurial capital
destroyed. That has been the central economic challenge of the Covid-19 crisis.

To help sort out how it all works (or fails to), and what the alternatives for policy are, in this paper
we build a minimalist framework, which helps understand the macroeconomics of a pandemic.
The story we tell has two essential components. The first has to do with productivity. We assume
that that once the virus hits, firms can shed a few employees without much of an impact on
productivity, but if forced to shed labor beyond a certain threshold, productivity will suffer.

The other key component is an imperfection in the credit markets. Because lenders cannot be
sure of repayment, borrowers are subject to a constraint, with the amount they can borrow
limited by the assets they can provide as guarantee or the future income they can credibly pledge.

The two components of the model interact: low expected productivity causes low collateral
value, and low collateral value means limited borrowing and low productivity. These links are
intuitive and simple, yet have noteworthy implications. One is that the economy responds to
adverse shocks with large magnification effects, in what one might call an unemployment and
asset price deflation doom loop (Fornaro and Wolf, 2020). For instance, if the firm starts out with
one fewer dollar of initial net worth, its capacity to hire workers and pay wages goes down by
more than one dollar, with the multiplier reflecting reduced access to outside finance because of
a drop in the value of the firm.



For some parameter values the model also displays multiple equilibria, so that pessimistic
expectations can push the economy to a bad equilibrium. Suppose that lenders expect a low price
for the assets the firm uses as collateral. Then lenders will be willing to lend little, which in turn
will force the firm to shed many workers, with the resulting adverse hit to productivity, which
confirms lenders’ initial expectations about asset valuation. The opposite occurs if lenders expect
high asset values and productivity: those expectations can also be rational and self-fulfilling.

The model casts useful light on policy alternatives. Traditional expansionary fiscal policy can have
no beneficial effects. Cutting interest rates has an indirect effect via asset prices —firms are
constrained not by the price of loans, but by the available quantity of loans— but that effect may
be small if the initial real interest rate is low. By contrast, there are several unconventional
policies —wage subsidies, helicopter drops of liquid assets, equity injections, and loan
guarantees— that, if sufficiently large, can keep the economy in a high-employment, high-
productivity equilibrium in the aftermath of a pandemic.

Several policies can restore efficiency. But because those policies entail channeling resources to
firms beyond what incentive-compatible borrowing limits would permit, entrepreneurs may be
tempted to misbehave, leaving taxes unpaid (in the case of a wage subsidy or a helicopter drop),
absconding with profits instead of distributing them as dividends (in the case of equity injections),
or defaulting on debts (in the case of loan guarantees). So the policies will be feasible insofar as
government is willing and able to do what private agents cannot: deploy the power of the state
to make sure all relevant financial obligations are fulfilled.

Most of the unconventional policies require the government to spend resources upfront, at a
time of crisis when revenues are down. So to fight the economic consequences of the pandemic
governments will need to run deficits (albeit for reasons that are different from the traditional
Keynesian reasons). And private sector firms, which must keep paying wages while their sales
and productivity are sharply down, will also be running deficits. So unless households are big
savers, a country that adopts anti-virus policies will probably be running a current account deficit.
The upshot is simple: the capacity to borrow, for both the government and the nation as a whole,
is critical. Economies that are rationed out of capital markets may find they cannot afford anti-
crisis policies unless the international community channels fresh resources to them.

A main implication of our theoretical framework is that supportive fiscal and financial policies
should work by propping up the market value of firms, thereby helping them to remain
creditworthy. We provide empirical evidence for a group of developed, emerging, and developing
economies, which shows that policy measures adopted by governments in response to Covid-19
in the economy are positively correlated with the evolution of the value of firms in the economy,
proxied by the evolution of stock prices. We also provide evidence at the macro level that shows
a positive relationship between access to credit by non-financial corporations and the evolution
of stock prices. Last but not least, credit support policies applied by governments appear
positively correlated with the provision of credit by financial intermediaries. In short: the main
correlations implied by our framework are present in the macro data of a broad cross-section of
countries.



Our paper contributes to a now large literature on the implications of a pandemic for
macroeconomic outcomes and policy. That literature includes the papers by Eichenbaum, Rebelo
and Trabandt (2020), Faria e Castro (2020), Kaplan, Moll and Violante (2020), and many others.
The focus of our paper differs from most of these studies in that we offer a framework in which
the analysis of equilibria with financial frictions, and the case for policy intervention, is based on
a “minimalist” set of assumptions.

Fornaro and Wolf (2020) is perhaps the closest antecedent to our paper. Like us, they stress the
interaction among asset prices, financial constraints, and employment, indicating the possibility
of self-reinforcing doom loops. We provide a simpler setting, which helps to isolate and
understand the essential features of the problem and identify useful policy solutions.

The paper is structured as follows. In section Il we present our minimalist model. Section Il
analyzes feasible equilibria, while section IV sorts through policy alternatives. Section V further
develops the policy analysis. Section VI discusses empirical evidence, and Section VIl concludes.

. The model

The economy is small and open. There is a single tradable good and an internationally-traded
bond denominated in units of the good. Households and entrepreneurs live side by side.
Households work, save and may lend resources to entrepreneurs. Entrepreneurs produce and
may borrow to finance operations.

The economy lasts two periods. In the first period a pandemic strikes, hurting productivity. The
pandemic subsides in the second period, allowing productivity to recover. Because of adjustment
costs, to be made precise below, it is beneficial not to fire labor in the first period, but this is only
possible if firms overcome a financing problem.

Households

Begin with the households. To keep things very simple we suppose they have a linear utility
function. If p is the subjective discount rate (and also the world rate of interest) and 6 the
marginal disutility of labor supply, households maximize
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where r is the domestic real interest rate and f is initial holdings of the bond by households.
Because of linearity, the household supplies any nonnegative amount of labor if

W1=W2=6

That is, if the real wage in each period is equal to the marginal disutility of labor supply. This is
necessary in any equilibrium. Likewise, in equilibrium the real interest rate is pinned down by the
world interest rate:

r=p

Firms

Output is produced using labor only. The pandemic shock means that labor productivity collapses
in period 1. In the absence of adjustment costs, firms would reduce labor employment in that
period. But we assume that finding the right workers and hiring them takes time and is costly, so
that if an entrepreneur fires them today she will not be able to resize the firm’s labor force to a
different optimal level in the future. The extreme version of this assumption, which we adopt, is
that labor input, denoted by n, is set in period 1 and cannot be changed in period 2.

In the first period, because of the virus, labor produces no output. In the second period the virus
subsides, and output is an, where labor productivity a is given by

at if0o<n<i
a=ja"ifi<n<n
0 otherwise

where a > af > 6 > 0 and 7i < 7. So firms have a maximum scale of operation given by 7;
they also have a minimum efficient scale, 7i. If in response to a shock the firm is forced to shed
crucial employees and take employment to 71 or below, productivity drops.

Like households, entrepreneurs have a utility function that is linear in consumption and a
subjective rate of discount that is equal to the world interest rate. There is no loss of generality,

therefore, in treating them as though they consume in the second period only. That level of
consumption is

an—6n— (1+p)d
where d is the amount the firm borrows in period 1, given by
d=6n->b

where b denotes the entrepreneurs initial liquidity (i.e. an inherited stock b of bonds). Combining
the last two equations we have



an —6n— (1+ p)(6n —b)
Clearly, if

at — 0> (1+p)o

which we assume holds, then the entrepreneur will prefer to make the employment level as large
as possible. So in the absence of additional frictions, the economy would have a unique
equilibrium with firms operating at maximum scale: n = n. Firms would retain 1 workers during
the pandemic, even if they produce nothing, because labor will be sufficiently productive once
the virus disappears. This justifies paying wages in the first period just to retain workers.

Financial markets and frictions

A frictionless, maximum-employment equilibrium requires that firms be able to finance the initial
wage bill 871. This may be problematic in the presence of borrowing constraints.

Such constraints arise from an incentive problem: the entrepreneur can seize a share 1 — A of
output net of wage payments in period 2, default on any accumulated debts and abscond. To
prevent this from happening, lenders demand the firm’s own shares as collateral. Suppose there
is an equity market in which firms can sell their shares. At the start of the pandemic, each
entrepreneur owns a firm, the value of which determines the amount she can borrow. Shares are
claims to a portion A of earnings before interest in period 2 —selling a bigger claim is not credible,
given the risk that the entrepreneur might abscond.

The details of the incentive problem are peripheral to our main discussion and therefore we
relegate them to Appendix 1. Here we summarize the key results. Let v be the period-1 value of
the firm in the stock exchange, which must equal the discounted value of pledged firm profits:

Ala—0)n
v=——m—
1+p

Future profits are discounted by 1 + p, which is the relevant rate for both the firm and the
households that could be the buyers of these shares. It is important that v is market-determined,
and therefore a variable that entrepreneurs take as given in making their borrowing and hiring
choices. Also important is that v is increasing in a, the expected marginal product of labor in
period 2. Intuitively, when the firm is expected to be more productive and earn more, its market
value goes up. (Recall that a can take on levels a” or a?, depending on n.)

Individual firms face a borrowing constraint given by

d<v



Using the definition of v, the previous inequality reduces in equilibrium to
an—6n—(1+p)d =1 —2A)(an — 6n)

On the LHS is the value of firm profits —and therefore of entrepreneur consumption— in period
2. On the RHS is the amount entrepreneurs could consume if they defaulted and absconded. So
the borrowing constraint ensures that an entrepreneur will never have incentives to misbehave.
Alternatively, the borrowing constraint can also be written as

(1+p)d <A(a—06)n

which has an intuitive interpretation: lenders will never lend more than they can recover. We
will also assume that

A= —-6)=1+p)b
As Appendix 1 shows, this ensures that entrepreneurs will wish to keep employment at 7.

But they may not be able to finance the wage bill 871 if the borrowing constraint binds. In that
case, using d = On — b we have

B (1+p)b
T a+p)o-2a-0)

So the amount of labor a firm can hire is a multiple of its initial net worth b. From now we assume
that A is sufficiently small so that the denominator is positive, regardless of the value of a. Notice
also that n is increasing in A, which is intuitive: if A is large, the incentive problem is less acute.

. Constrained and unconstrained equilibria

We are now ready to examine the possible implications of the pandemic. Can the pandemic have
no impact on the economy, in the sense that employment remains at its maximum level and
financial constraints do not bind? It is straightforward to check that this is the case if under high
employment the borrowing constraint d < v does not bind, a condition that reduces to

@n—-b)(1+p) < Ala"-0)n

The inequality reveals that an equilibrium in which financial constraints do not bind is more likely
to occurif Aand b are large. A large A means that firms can credibly pledge more of their expected
profits in the stock market, and hence that financial frictions are less severe. And a large b means
that entrepreneurs have ample liquidity when the virus hits. Their initial liquidity allows them to
cover more of the initial wage bill without having to find outside finance.



Next consider financially-constrained equilibria, where entrepreneurs borrow up to the stock
market value of their firms, so that d = v. But that market value, and hence the financial capacity
of the firms, depends on anticipated profits and therefore on the level of employment, which
itself depends on how much entrepreneurs borrow.

It helps to define two important employment levels. If the financial constraint is binding and
productivity is high, the level of employment must be:

n— (1+p)b
=0+ )6 — A —6)

This is the maximum employment level lenders will finance if the value of firms is high, reflecting
expectations of high productivity.

It is easy to check that a financially-constrained equilibrium with high productivity exists if
A<nt<n

Symmetrically, suppose the financial constraint is binding and markets expect productivity to be
low. Then the stock price is low, the constraint becomes more stringent, and employment is

b — (1+p)b
"=+ 00— @ -0

This is an equilibrium if
o<nf<

When financial constraints are present expectations become paramount, and this opens the door
to multiple equilibria. Financially-constrained equilibria with high and low productivity coexist if

o<nf<ii<nt<n.

Suppose that lenders expect asset values caused by low productivity. Then, the most they will be
willing to lend allows the firm to retain n? workers. If n¢ < fi, then this is an equilibrium: lenders
lend little and as a result the firm has to shed key personnel and loses productivity. That confirms
lenders’ initial expectations. The same can occur if lenders expect high asset values and high
productivity and fi < n": those expectation are also rational and self-fulfilling.

One can show that a constrained equilibrium with low productivity can also coexist with an
unconstrained equilibrium. In this case, if market participants expect high productivity, firms’
shares go up in value, which leaves them financially unconstrained and able to pay a sufficient
number of workers to keep productivity high. Conversely, if financial market participants are
pessimistic, firms cannot borrow enough, must therefore fire workers, and productivity drops.



These multiple equilibria occur because of a pecuniary externality. Lenders not take into the
account the effect their actions have on asset prices. And those asset prices in turn affect
borrowing limits, employment and productivity.

A graphical representation

It helps to visualize equilibria using two simple curves in d, n space. A firm’s debt is given by
d=6n-b>

Call this the CD schedule, for credit demand. The financial constraint, if it holds with equality, is

Ala—0)n
d="— """
1+p

Call this the FC curve. It is piecewise linear in n, because a can be high or low depending on the
level of employment. For the CD schedule to be steeper than the FC schedule requires that

(1 +p) > A(a™ —0),

which we assumed already. It was the condition necessary to guarantee that in any constrained
equilibrium, feasible employment levels are a positive multiple of the firm’s initial net worth.

Figure 1 depicts the case of a single unconstrained equilibrium at 7. To check that this is in fact
an equilibrium, note that in the figure the firm’s debt acquired in period 1 is d, which is the height
of the credit demand schedule CD at 1. In turn, the value of firms is ¥, which is the height of the
financial constraint schedule FC at 7. In the figure ¥ > d, which confirms that the firm is
financially unconstrained.

The figure reveals what conditions are conducive to an unconstrained equilibrium. Given FC, the
unconstrained equilibrium is more likely if CD is lower, which would happen if the firm’s initial
net worth (its holding b of international bonds) is sufficiently large. The intuition is that the firm
can then afford to borrow relatively little and still not shed labor when the virus hits.

Likewise, given CD an unconstrained equilibrium is possible if the FC schedule is sufficiently steep,
which in turn is the case if a® is sufficiently high. Then, at full employment the value of firms is
also high, further relaxing the firms’ borrowing constraint. Because an unconstrained equilibrium
involves full employment, productivity is high as well. In fact, efficiency requires maximum
employment, a fact that we prove formally in Appendix 2. So if an unconstrained equilibrium
exists and is unique, it is an optimal outcome and there is no efficiency case for policy
intervention.



If firms’ initial wealth is lower or financial constraints more stringent, the economy can have a
single constrained equilibrium at n", as depicted in Figure 2. Here firms cannot hire i1 workers
because that would require more collateral than they have: at n the CD schedule is above FC,
sod > ¥ . Firms must cut employment to n”, the highest level they can finance given the value
of the firm. This involves an inefficiency, since at n”* the productivity of labor exceeds its cost.!

Figure 1: Single unconstrained equilibrium at n
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Because both the CD and the FC schedules have positive slopes, shocks are magnified by the
interaction of collateral values and leverage, in what Fornaro and Wolf (2020) term a doom loop.
This is most clearly seen by writing the wage bill in any constrained equilibrium as:

on = (1+p)o
"Ela+po-2i@-0)

On the RHS b is multiplied by a coefficient that is larger than one, which is intuitive given that
firms can “leverage up” their net worth. So if the firm starts out with one fewer dollar of initial
net worth, its capacity to hire workers goes down by more than one dollar, because the drop in
the value of the firm reduces access to outside finance.

! Giventhata — 6 > (1 — A)(a{ - 6) = 0(1 + p), the constrained equilibrium in Figure 2 is inefficient.
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Figure 2: Single constrained equilibrium at n"
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The case in Figure 3 involves two borrowing-constrained equilibria, with employment at n? and
n™. Equilibrium is pinned down by self-fulfilling expectations. If potential share buyers are
optimistic, the market capitalization of firms is high. High collateral values enable firms to borrow
and raise employment above the threshold level 7i. So productivity is high, making optimism self-
fulfilling. Conversely, pessimism results in low share prices, which reduce firms’ access to finance.
Employment falls to n! and expectations of low productivity are then justified.

Figure 3: Multiple constrained equilibria at nf and n”
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Figure 4 depicts the case of a single constrained equilibrium with low employment and low
productivity. This outcome could occur if, for instance, initial firm net worth is very low.
Productivity would be much higher if the firm could retain more workers after the virus hits, but
financial constraints keep it from doing so. This is a highly inefficient case.

Figure 4: Single constrained equilibrium at n?
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Finally, Figure 5 depicts a case in which an efficient, unconstrained equilibrium coexists with a
low-productivity, financially-constrained equilibrium. This is a tricky case in which expectations
are crucial: optimistic expectations result in the optimal outcome and there is no need for any
policy measures, but adverse expectations can lead to the worst type of outcome.

Figure 5: Constrained equilibrium at n! and unconstrained equilibrium at 1
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V. Policy alternatives

What are policy alternatives in response to the crisis? Let us begin with what does not work.
Conventional expansionary fiscal policy does not work. Imagine the government borrows in
period 1 —either from households or from the rest of the world— and finances the operation
with a lump-sum tax in period 2. If the government immediately rebates the borrowed amount
to households, the operation is neutral. If it chooses to store the resources and rebate them back
to households in period 2, that is again neutral. The problem arising from the virus is one of
supply, and it cannot be cured by conventional demand management policies. Demanding more
goods from the representative firm has no impact if the firm is constrained from producing them.

What about interest rate cuts? We have assumed households can borrow or lend freely from the
rest of the world at a real interest rate p. If households also lend to firms and are allowed to hold
shares, arbitrage opportunities will arise unless the households earn the same return. So
whenever borrowing occurs domestically it must also carry the real interest rate p.

But the government could reduce the costs of borrowing for firms by subsidizing the interest they
pay on loans. In period 2, when loans came due, firms would only pay a fraction of the market
rate and the government would pay the rest —financed by a tax on households or firms.

It is easy to see this policy has an effect via asset prices. The price of the firm is given by future
(pledged) profits discounted back to the present using the interest rate that firms effectively face.
Since this rate is now less than p, share prices go up.? Then the value of collateral goes up,
allowing firms to raise employment if before they were financially constrained.

This situation is depicted in Figure 6, which assumes a unique laissez faire equilibrium with
employment at n" < 7. Subsidizing interest costs for entrepreneurs makes the FC schedule
rotate counter-clockwise to FC'. Therefore, employment goes up with the interest subsidy.

In Figure 6 a large enough interest rate subsidy raises share prices, relaxes borrowing constraints
and brings about full employment. In practice, however, this policy can be of limited use. If the
starting world interest rate p is close to zero, there is little room to subsidize interest costs. And
in an environment of great uncertainty, asset prices are unlikely to be very responsive to interest
rate subsidies. Last but not least, it may be politically touchy to subsidize firms’ borrowing costs.

If multiple equilibria occur there is a further difficulty. Interest rate cuts in a situation such as that
in Figure 3 could rotate the FC schedule counter-clockwise by just enough to eliminate the n”
equilibrium but still allow for the n? equilibrium. In that case the economy would remain
vulnerable to sudden bouts of pessimism, which could take the economy from n" to n?, with an
accompanying loss of employment and output. To ensure that the n’equilibrium is also
eliminated, the interest rate subsidy would have to be even larger, which may be infeasible.

2 We assume that short selling in the stock market is not allowed or, alternatively, that market segmentation
prevents households from participating in the stock market. Otherwise an arbitrage opportunity would exist.
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Figure 6: Cutting interest rates with single constrained equilibrium at n"
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Given these difficulties, are there other policies with a higher chance of being effective? The
model suggests that the crucial issue is to enable firms to survive the initial contagion period
without shedding too many jobs. Could unorthodox policies work by temporarily helping firms
finance wage costs and retain workers?

The simplest such policy is to have the government pay the firms” wage bill, so that employment
can remain at the optimal level 7.2 Denmark, the Netherlands and the UK are doing that. Start
from a constrained equilibrium with employment at n" and assume that the government
provides a subsidy s per unit of labor. In this case, the demand for loans by the firm is

d=(@—-s)n—»b

The CD curve shifts right and becomes flatter, as in Figure 7. Employment goes up, reflecting that
the wage subsidy reduces the firm’s financing requirements and therefore also makes it less
necessary to shed workers in period 1.

In Figure 7, the wage subsidy is large enough to bring about full employment 71 . This requires

b Ala"—6)
s=0—-——————

n 1+p

3 See Appendix 2 for a proof that 71 is the efficient level for the economy.
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Figure 7: Wage subsidies with a single constrained equilibrium at n”
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Of course, such a policy requires the government to have enough fiscal space to borrow and fund
the operation, repaying the additional debt via higher taxes in period 2. It is worth noting that
the fiscal cost is reduced by the fact that the wage subsidy not only allows firms to hire more
workers directly, but also to raise more credit (which they can use to hire even more workers).

To see this, note that the cost of raising employment from n to 71 is 8(1 — n™), but the fiscal
cost of the subsidy is only:

Alah—-0)

sn= 0(m—n")— s (n—-n") <6 -n"

The reason is that each job preserved increases productivity and profits in the second period,
raising the value of the firm, which in turn alleviates the credit limit. In other words, a wage
subsidy policy can be particularly effective through a leverage effect.

Let us return to the question of who should pay for the policy. The obvious alternative is to tax
entrepreneurs, who are the main beneficiaries of the scheme. To cover the cost for the
government, tax revenues would have to increase by (1 + p)s# in period 2. If this amount could
be raised via lump sum taxes on entrepreneurs all agents would benefit, as can be easily checked.
But that requires that the government have the capacity to enforce the payment of the extra
taxes by entrepreneurs.?

4 The analysis in the text applies without change if the said taxes do not affect the FC. This is the case if the amount
that the entrepreneur can seize is a share 1 — A of profits, minus the taxes. Intuitively, the requirement is that the
entrepreneurs cannot avoid the taxes by absconding.
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An alternative is to tax households in period 2 and get them to pay for the wage subsidies in
period 1. This is not entirely unfounded, since it was the workers who received those wage
subsidies, which also allowed employment to remain at a level higher than would have been the
case without policy intervention. One can easily show that the period-1 value of labor income of
households’ labor income, net of taxes, increases by

n—nh
<1+p>[9(1—/1)+/1ah]>0

However, this amount is just the compensation to households for the disutility of their additional
labor. Hence, in this case, the wage subsidy policy restores full employment (and hence Pareto
efficiency), but it does not provide workers with a welfare gain.>

Figure 8: Wage subsidies with two constrained equilibria
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Again, the possibility of multiple equilibria makes the policy problem subtle. If the initial situation
is one with two constrained equilibria, as in Figure 8, a wage subsidy may take the economy to
an equilibrium with employment at 71, but it may not if expectations are adverse: depending on
the minimum efficient scale and other parameters, the subsidy may not be enough to eliminate
the multiplicity of equilibria.

> This statement is accurate if in period 1 workers are experiencing disutility of labor (for which they are being
compensated) even though the output they produce is zero. One can imagine alternative assumptions, in which
workers only experience partial disutility if they stay home instead of going to the workplace.
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In that case the government would be spending fiscal resources but could not guarantee that the
economy would settle on the full employment outcome. In order to achieve this outcome, the
subsidy s would have to larger, in order to shift the CD curve even further clockwise. Of course,
the larger subsidy to eliminate the possibility of the bad equilibrium would require even more
fiscal space and a larger tax in period 2.

A policy equivalent to wage subsidies is the a helicopter drop of liquid government assets. The
government could supplement the firm’s initial net worth of b by sending out to firms the
required amounts of government bonds bearing the market rate of interest and maturing in
period 2. In turn, firms could sell the bonds to pay the wage bill or could simply pay workers in
government bonds.

Because there are no imperfections other than the borrowing constraint and the pecuniary
externality that gives rise to multiple equilibria, in this model the issuance of liquidity through
government bonds does not create net wealth. So this policy is not very different to the one in
which the government pays the firms’ wage bill. And all the same issues as to who pays the tax
bill and what incentives this provides apply here.

Wage subsidies and helicopter drops help protect employment by providing firms with liquid
resources they can use to bypass binding finance constraints. But they do not attempt to alleviate
the severity of those borrowing constraints. Other policies go further in that direction. One
alternative is an equity injection, by which we mean that government temporarily acquires
ownership and control of firms in exchange for initial liquidity provision.

In order to illustrate how equity injections might work, imagine that without government
intervention the economy would settle on a low-productivity unique equilibrium like the one
described in Figure 4. The value of the firm in that equilibrium would be

? Y
ol = A(af —6)n
1+p '
implying a debt limit that would restrict to the firm to hire just n* workers:

vi=d=06nt—b

In this equilibrium entrepreneurs would like to raise employment to 7, but they cannot borrow
the 9(7_1 — n") they would need to finance the additional wage costs.

To correct this situation, the government may be able to send e dollars to the firm, and as a result

acquire control rights. These control rights imply, in particular, that in period 2 the government
can secure repayment of (1 + p)e dollars out of the firm’s final profits.
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Suppose that, in fact, the equity injection is large enough to allow the firm to hire 7 workers. An
interesting fact is that e does not need to be as large as 6(7_1 — n’?). Why? Because the increase
in employment leads to higher share prices, allowing the firm to borrow more. In fact, the value
of the firm would increase to

_ Ma*-0)n
vV=—
1+p

reflecting increased profits due to larger scale and higher productivity.

This implies that the minimum value of the equity injection that restores full employment would
be givenbyd = 0n— b — e = 7, that is,

Ala" — 0)n

e=060n—>b—
1+p)

which is less than 0(7‘1 — n"), as one can easily check.

In terms of Figure 4, the equity injection would move CD to the right until it intersects FC at the
full employment level . As was also the case with wage subsidies, an equity injection is
particularly effective because government resources are leveraged up, in the sense that the e
dollars allow the firm to finance an increase in the wage bill of more than e, the difference
reflecting better access to outside finance through an increase in the value of the firm.

So equity injections can be powerful tools. This is so, however, on the assumption that they give
the government the power to seize a fraction of the firm’s profits that cannot be pledged to other
outside investors, perhaps because it has acquired control (seats on the board of the company)
in exchange for the equity injection. In the absence of formal board appointments, the
government could impose conditions regarding dividend payments, stock buybacks and
executive compensation, so as to ensure that the resources from the equity injection are first
used to hire n workers and raise productivity, and then in period 2 to pay the corresponding
dividends and debt service.®

Similar observations apply to credit guarantees. Suppose that the government promises lenders
to pay a fraction 0 < y < 1 of their loans outstanding in case of default by the firm. This would
effectively change the collateral constraint to

Ala—0)n

d(1—y)<v=
A-y)<v 150

& Another obvious caveat is that equity injections, coupled with temporary government control, make sense for firms
above a certain size. It would make little senses for government to inject equity and attempt to run the corner shop
or the restaurant down the street.
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In terms of the previous figures, the credit guarantee would move the FC schedule
counterclockwise from the origin. A large enough guarantee would be able to raise employment
to 7. So this policy might seem like a win-win: it would deliver the full-employment, high-
productivity equilibria without requiring fiscal resources in period 1.

Unfortunately, the guarantee may expose the government to moral hazard. From the perspective
of the entrepreneur it would be optimal to default in period 2 and abscond, as any reader can
check.” So credit guarantees, like equity injections, are notsufficient by themselves. In order to
make the guarantees incentive-compatible, the government has to combine them with stronger
incentives for the entrepreneur to repay. In the context of the model, that means reducing the
fraction 1 — A of profits the entrepreneur can seize before absconding. That is what some
European governments have done, excluding from loan guarantees those companies that
operate in tax havens. Alternatively, the government could again condition the provision of a
guarantee to the suspension of dividend payments or the limiting of executive compensation.

V. Policy discussion

Several unconventional policies —wage subsidies, liquidity injections, equity injections, and loan
guarantees— if sufficiently large, can keep the economy in a full-employment, high-productivity
equilibrium in the aftermath of a pandemic. What these policies all have in common is that
government provides entrepreneurs with resources in excess of what borrowing constraints —
which are really incentive constraints— would have allowed. The policies differ in terms of the
enforcement requirements in period 2, when the entrepreneur has an incentive to abscond with
a share of the profits, leaving taxes unpaid (in the case of a wage subsidy or a liquidity injection),
dividends unpaid (in the case of equity injections), or debts unpaid (in the case of loan
guarantees).? This point is crucial, because it reveals that the policies will be feasible insofar as
government is able to do what private agents cannot: compel entrepreneurs to play by the rules.

In some cases, such as tax collection, this means appealing to the coercive powers of the state.
In other cases, such as equity injections, it means that government can either limit ex ante certain
actions by the firm (like pay large bonuses to management and deplete a firm’s cash reserves),
or become a large enough shareholder to prevent the company board from approving such
actions. The argument is weakest in the case of loan guarantees, but even here government can
do things private lender cannot, like seizing tax returns (or even assets) in case of non-payment.’

7 Letting d = 7 — b denote the firm’s debt if there is full employment, suppose (1 —y)d < ¥ < d.Then in
equilibrium entrepreneurs borrow d, hire 71 workers, and default. Creditors are willing to lend because, under
default, the fraction A of profits plus the loan guarantee add up to more than sufficient compensation.

& potentially, there is a period-1 incentive problem as well. The entrepreneur could take the resources provided by
the government, plus his own liquid resources, and abscond without hiring any workers or paying any wages. This
potential problem would bias the policy choice toward alternatives in which government pays workers directly (wage
subsidies) or controls the actions of management (equity injections).

® Someone could ask why a large enough private agent could not itself carry out the equity injection and seek control
of actions by the firm. One possible answer is that this is imaginable in individual cases, but it is more difficult to
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All these policies become more complex in the presence of multiple equilibria. The size of the
intervention necessary to make full employment feasible is not necessarily one that will rule out
other less attractive equilibria with lower employment and potentially lower productivity. A
larger intervention may rule out the bad equilibria, but it will necessarily be a more expensive
intervention, which may not be affordable for governments with limited fiscal space.

Alternatively, governments may choose to stick to the smaller of the two interventions (the one
that leaves open the possibility of a bad equilibrium) but try actively to coordinate expectations
on the good outcome. Optimistic talk alone may not do the trick, because lenders will lend more
if and only if they expect other lenders will lend more. One possibility is to rely on large state-
owned lenders who internalize the pecuniary externality and lend enough to coordinate
expectations on the good outcome. A few countries did exactly that during the great recession
of 2007-09, and some of those countries are doing it again today.*°

Fiscal space is also an issue. In all of our exercises above we assumed that the government could
levy lump-sum taxes in period 2 to finance whatever additional expenditures it undertook in
period 1. This might be unrealistic, of course, in that political constraints might limit any future
tax increases, and/or taxes that are politically feasible could be highly distortionary.

The sequence of events in which government spends in period 1 and taxes in period 2 also
assumes implicitly that the government can borrow more or run down assets in period 1. That is
not problematic for most advanced economies, but could be a difficult issue for many emerging
market governments, whose ability to borrow large amounts may be severely limited, particularly
during a pandemic-driven crisis.

Moreover, constraints on international borrowing could also be an obstacle to the
implementation of unconventional policies. In all scenarios above, the policies involve inducing
the firm to run a deficit (it keeps paying wages even though it has no revenue) and also prompting
the government to run a deficit (spend today and raise taxes tomorrow to pay the bill). So unless
private households are big savers in period 1, the country as a whole is likely to be running a
current account deficit.

Who will finance the current account gap? In the model, households have initial assets f and
firms have initial assets b, both presumably holdings of the internationally tradable bond.
Government could also be holding liquid international assets, perhaps in a sovereign wealth fund
or as central bank reserves. But only a few countries are short-term net creditors, in the sense of
holding more short-term claims on the rest of the world than the rest of the world holds on them.
For all other countries, the only way out in the event of a pandemic is to borrow abroad, as we
implicitly assumed in the policy exercises carried out above.

envision if many firms across the economy require equity injections. Another answer is that at a time of generalized
crisis (like a pandemic) private agents themselves are likely to be liquidity-constrained and unable to invest.
10 Bjron, Cordova and Lemus (2019).
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But it could well be that the country is rationed out from international private capital markets.
Or that international capital markets effectively freeze for a period of time, as it happened in
2008-09. Then the country as a whole (the private and public sectors) would not have access to
the necessary resources to finance the interventions required to guarantee the full-employment,
high-productivity outcome.

Official lending, whether on a bilateral basis or through multilateral lenders such as the IMF or
the World Bank, could in theory make up the difference. But one thing this crisis has confirmed
is that multilateral lenders have nowhere near the volume of resources required, and their main
shareholders (the large advanced countries plus China) are reluctant to provide more capital.
Large shareholders like the US have also refused to provide more short-term international
liquidity via an extraordinary and sizeable issue of SDRs. So for many countries living through this
pandemic, welfare-improving policy interventions may be unattainable simply because of lack of
resources from abroad.

A last and important caveat has to do with the length of the shock. In this paper we assumed that
if unconstrained, the firm always wishes to stay at the pre-crisis, full-employment level. For our
purposes that assumption makes sense. But one can easily imagine scenarios in which the
productivity shock lasts many periods, so that it does not make sense from an economic point of
view for the firm to keep everyone employed. That could happen, for instance, if there are
second, third or fourth waves of infection. Or in a number of sectors —air transport, tourism,
other services— the pandemic itself could trigger either changes in demand or technological
innovations (the rise of Zoom and Teams?) that render firms insolvent or unprofitable over the
long run. In those scenarios, the policy discussion would need to have a different focus: how to
help firms reduce their scale or wind down operations.

VI. Related Empirical Evidence

While Covid-19 has implied unavoidable losses in the short term, a critical remaining question is
whether its effects, especially on productive capacity, will last well after the pandemic is over.
Our theoretical analysis indicates that the answer can be yes if firms cannot borrow enough from
financial markets, which in turn forces them to reduce employment beyond a certain threshold.
The interaction of financial constraints with the impact of job destruction on productivity can
generate persistent losses in productive capacity, transforming viable but illiquid firms into
insolvent ones.

In what follows we argue that our analysis is at least broadly consistent with several stylized facts.
First, we discuss existing literature on the impact that massive layoffs can have on the
productivity of firms. Then we provide preliminary but new macro evidence regarding the impact
of Covid-related economic policies on medium-term GDP forecasts, employment, and the value
of firms.

21



Related literature on layoffs and productivity

Several empirical papers have documented that job losses are detrimental for productivity and
generate short-run and long-run losses in earnings and employment, especially when those
losses occur in a downturn. This evidence is consistent with theoretical models in which firms
and workers learn about match quality over time (Jovanovic (1979)); models in which the
acquisition of specific skills occurs through a process of learning-by-doing on the job; and models
with investment in specific kinds of worker training (Becker (1962)). Mechanisms like those are
behind the assumptions we adopted in our theoretical framework.

Jacobson et al (1993) find that high-tenure, prime-age workers endure substantial and persistent
earnings losses when they are displaced during or following mass layoffs, which are a source of
exogenous variation in individual displacement. They find that high-tenure workers who leave
distressed firms suffer long-term earning losses averaging 25 percent per year. The slow recovery
of earnings after workers secure new jobs suggests that wage gains generated from idiosyncratic
job-matching accrue slowly over time, and that there is something intrinsic to the employment
relationship itself that is lost when workers are displaced. Jacobson et al argue that if it is workers'
skills that are lost, these skills must be firm-specific, as opposed to industry-specific.

Using longitudinal Social Security records from 1974 to 2008, Davis and Von Wachter (2011)
present evidence that suggests the present-value earnings losses associated with job
displacement are very large. The losses are highly sensitive to labor market conditions at the time
of displacement. Men with 3 or more years of job tenure who lose jobs during mass-layoffs at
larger firms see the present value of their future earnings drop by 12 percent.

In a recent study of Chile, Albagli et al (2019) distinguish between expected and unexpected
displacements using a census of formal employment between 2005 and 2017. The unexpected
displacements are associated to “sudden” firm closures in which the firms showed no early signs
of likely demise. Expected displacements occur in cases where the firm's closing occurred over a
long time. Albagli et al (2019) argue that the evidence suggests that workers who were relatively
unaware of the probability of being displaced experience larger costs. Moreover, losses are larger
for older workers, workers with longer tenure in the firm, and workers who had had steeper wage
growth in the closing firm. The implication is that workers with long tenure and steeper wage
growth were in particularly successful matches, and that match was broken with dismissal.

Mercer and Jovanovic (1981) and Farber (1999), among others, have documented that the
probability of a job loss declines with tenure. Farber (1999) argues that the natural explanation
for this fact is that firms value and encourage long-term employment relationships. Workers
accumulate match-specific knowledge over time while in an employment relationship, which
makes them less vulnerable to termination.

Fujita and Moscarini (2017) show that workers who lose their jobs, but are eventually recalled by
their last employer, almost always return to the same occupation and experience no earning loss,
whether they expected to be recalled (were on temporary layoff) or not. In contrast, workers
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who are permanently separated from their employer and are not recalled suffer a very significant
loss in earnings, ranging between 2% and 12% depending on the duration of unemployment, and
often change occupation and career. Fujita and Moscarini (2017) also show that longer-tenured
workers are more likely to be dismissed than are more recent hires. They argue that this is
evidence of firm-specific human capital, which contributes to a worker’s productivity.

Finally, Guthrie and Datta (2008), using a sample of U.S. manufacturing firms, provide evidence
that downsizing is associated with decreases in subsequent firm profitability and that these
negative effects are more pronounced in industries characterized by research and development
(R&D) intensity, growth, and low capital intensity. This is consistent with the assumption in this
paper that drastic downsizing can generate significant and permanent losses in productivity.

Evidence on the economic effects of Covid-19 and response policies

Next we discuss some relevant macro evidence on the relationship between the policy actions
implemented by governments to mitigate the impact of Covid-19 and GDP losses, employment
dynamics, and the value of firms. We also provide evidence on the importance of the credit
mechanism stressed in our theoretical framework.

The evidence is inevitably preliminary, because the effects of the Covid-19 shock on the economy
are still unfolding. Nonetheless, this empirical exercise is useful to ascertain if the main
mechanisms highlighted by our model are not hugely at variance with emerging facts.

We put together a sample of 138 countries for which we have information on fiscal policies
applied in response to Covid-19 (see Table A.1 in the appendix for the list of the countries). The
grouping of economies (advanced economies, emerging market and middle-income economies,
and low-income developing countries) follows the classification used by the IMF’s Fiscal Monitor.

Information for fiscal policy actions is taken from the “Fiscal Monitor: Database of Country Fiscal
Measures in Response to the COVID-19 Pandemic”. Following IMF (2021), we classify policy
responses in three groups: additional spending/foregone revenue polices; accelerated
spending/deferred revenues policies; and liquidity support policies.

The category “additional spending/foregone revenue policies” includes policy actions that have
an impact on fiscal balance through additional spending or foregone revenues. In budget jargon
they are “above the line” measures. These spending policies include resources devoted to health
services, unemployment benefits, income support, wage subsidies and grants to firms. Foregone
revenues measures include corporate, income and VAT tax cuts, and exemptions from social
security contributions.

The category “accelerated spending/deferred revenues policies” also includes deferrals of tax
payments and social security contributions. These policy actions have a temporary effect on the
fiscal balance and provide liquidity to taxpayers.
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The “liquidity support” category includes equity injections, loans, asset purchases, guarantees,
and quasi-fiscal operations (non-commercial activity of public corporations on behalf of the
government). This category does not include liquidity support actions implemented by central
banks. We see most of the actions implemented by central banks as complementary to the credit
support measures put into place by governments. As an example, many governments have
implemented guarantee programs that allow commercial banks to use loans to firms, under these
guarantee programes, as collateral for credit and liquidity lines provided by central banks.

Table 1 shows the resources committed by the governments in our sample to each of the three
policy response categories, all measured as a percentage of GDP. Advanced economies
committed a significantly higher share of resources than did emerging market/middle-income
economies and low income developing countries. And the share of GDP allocated to liquidity
support policies was significantly higher in advanced economies than in less advanced ones.

Table 1: Resources committed to policy measures to fight Covid-19
(% GDP)

Additional Accelerated
Number of  spending/foregone spending/deferred Liquidity All support
countries revenues revenue support policies
Advanced Economies 34 10.7 1.6 8.7 20.9
Emerging Market and Middle-Income Economies 68 3.9 0.4 2.0 6.3
Low-Income Developing Countries 38 2.9 0.2 0.3 3.4

Source: see main text.

Table 2 displays GDP growth in the second quarter of 2020, underscoring the significant impact
of Covid-19 in economic activity across countries. Not all the countries under analysis released
quarterly GDP figures so the sample in Table 2 is smaller than the sample of countries for which
we have policy information (see appendix for details). The table also shows that in advanced and
emerging economies, the fall in economic activity during Covid-19 was larger than the fall in
economic activity in the worst quarter (in terms of GDP growth) of the World Financial Crisis.

Table 2: Quarterly GDP Growth

(year on year)

Number of World Financial

countries Q2 2020 Crisis*
Advanced Economies 34 -10.9 -6.3
Emerging Market and Middle-Income Economies 25 -12.9 -3.9
Low-Income Developing Countries 3 -3.0

(*): In the computation of this figure we use for each country the worst quarter in terms of year on year GDP growth during the period
2008-Q4 and 2009-Q4.
Source: OECD Database and central banks.
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In order to explore the persistent effects of the Covid-19 shock on the economy, we document
the evolution of three variables. The first is the change in the forecast of the level of GDP for the
year 2024 contained in the WEQ database of April 2021, with respect to the same forecast in the
WEO database of October 2019. The idea is to have a measure of the persistent effects of the
Covid-19 shock on productive capacity on the medium term.

Our second variable is the aggregate stock price index for each country, which we take as a proxy
for the value of firms. One potential objection is that the representativeness of the stock price
index varies across countries. In the developed countries in our sample, market capitalization is
130% of GDP, while in the emerging and developing countries considered it is only 60% of GDP.
That said, we do not have a better proxy for the impact of Covid-19 on the future productivity
and profitability of firms and, however imperfect, market capitalization is still a useful proxy of
the value of firms. Stock price data come the OECD Database and central bank databases.

The third variable we use in our analysis is the evolution of total employment after the second
guarter of 2020. That is, in the recovery phase of employment.

Table 3 presents GDP dynamics. The fall in GDP during 2020 was particularly large in emerging
market/middle-income economies. And based on WEO forecasts for future GDP levels, Covid-19
seems to have had a significant impact on medium-term productive capacity in emerging market
and middle-income economies and low-income economies. Average 2024 GDP levels for the two
groups is predicted to be 8% lower than the average 2024 GDP level forecasted in October 2019.

Table 3: GDP Dynamics

Change in expected GDP
Number of ~ Annual GDP growth Expected annual GDP 2024 April 2021 versus

countries 2020 (%) growth 2021 (%) October 2019 (%)
Advanced Economies 34 -4,6 4,0 -1,7
Emerging Market and Middle-Income Economies 67 -7.4 3,8 -8,0
Low-Income Developing Countries 38 -1,1 3,6 -7,0

Source: WEO databases April 2021 and October 2019.

Table 4 shows the change in stock prices during the second quarter of 2020 with respect to the
last quarter of 2019 and the change in the fourth quarter of 2020 with respect to the second
quarter of 2020. The fall in stock prices in the second quarter of 2020 is large and similar for the
three different categories of countries. Developed and emerging countries (but not low income
countries) experienced a rebound in stock prices in the fourth quarter of 2020.

Table 5 documents the evolution of employment. Short-run employment losses associated to the
Covid-19 shock were significant. In advanced economies the drop in employment during the
second quarter of 2020 was significantly less pronounced that the fall in GDP. Among emerging
market/middle-income economies, employment also fell less than did GDP, but the discrepancy
was less pronounced than in advanced countries.
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Table 4: Stock Price Change (%)

Number of Q2 2020 with Q4 2020 with

countries respect Q4 2019 respect Q2 2020
Advanced Economies 34 -13,4 12,9
Emerging Market and Middle-Income Economies 29 -15,4 11,2
Low-Income Developing Countries 3 -16,2 1,5

Source: OECD Database and central banks.

Table 5: Total Employment (year on year % change)

Number of

countries Q2 2020 Q4 2020
Advanced Economies 34 -2,8 -1,8
Emerging Market and Middle-Income Economies 24 -84 -3,6
Low-Income Developing Countries 1 -4,5 -0,4

Source: ILO Database and national statistical offices.

The data just reviewed provides information on the relationships among output and employment
losses associated to the Covid-19 shock, the value of firms, and the different policies
implemented by governments. We now argue that, on the whole, these relationships correspond
to the ones emphasized in our minimalist model. Our objective is not to perform a full-fledged
econometric analysis but to provide general evidence on the relevance of the mechanisms
highlighted in the model.

Table 6 summarizes regressions examining whether government policies were associated with a
less negative impact of the Covid-19 shock on medium term GDP levels, employment, and firm
values. The regressions suggest that countries that implemented larger fiscal packages exhibited
a larger increase in the value of firms in the period after the announcement of the policies, had
less severe GDP losses in the medium term, and experienced a faster employment recovery. And,
importantly, the results are stronger when we focus on liquidity support policies. Thus the
evidence in Table 6 is consistent with our model’s view that government policies, and particularly

credit policies, can help prevent inefficient job and output losses, boosting the value of firms at
the same time.
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Table 6: Policy Actions and Economic Effects

Dependent variable

2024 GDP Forecast Change: April 2021 vs. October

%A Stock Prices Q4 2020 o
2019 with respect to Q2 2020 Annual %A Employment Q4 2020
M 2 3 4) (5) (6) (7) (8) (9) (10)
Explanatory variable
Liquidity support policies 0.280 0.229 0.204 0.058 0.088
(4.14)* (3.55)*** .77y (1.74) (2.35)*
All support polices 0.215 0.188 0.167 0.045 0.060
(5.37)* (4.37)** (1.83)* (1.47) (1.87)*
GDP growth 2020 0.286 0.271
(277 (2.79)**
Number of Observations 138 138 98 98 66 66 59 59 58 58
Population > 1 Population > 1
millionand GDP  million and GDP
Country Al Al per capita> 1,000 per capita > 1,000 Al Al Al Al Al Al
classification (constant 2010 (constant 2010
Uss$) Uss$)
R2 0.06 0.10 0.06 0,08 0.02 0.04 0,03 0.02 0.12 0.12
F test 17.13***  28.86*** 12.58*** 7.84*** 3.12* 3.34* 2,02 2,16 4.23*  4.01*

All regressions are estimated by OLS using robust errors and a constant. t test among parenthesis.
(***), (**) and (*) corresponds to significant levels at 1%, 5% and 10% respectively.

Our theoretical framework also implies that firms that retain access to credit markets should
suffer less from Covid in terms of future productivity and stock market value. To check this
prediction, we explore the relationship between the evolution of stock prices and the evolution
of the stock of credit to private non-financial companies. Credit data come from central banks.

Table 7 shows the change in the stock of credit to private non-financial firms from December
2019 to June 2020. The increase in credit in emerging economies has been significant in this
occasion when compared to the evolution of credit during the first stage of the Financial Crisis of
2008. Note these figures only include credit provided by deposit institutions (mainly banks),
which may underestimate credit provision in developed economies.

Table 7: Change Stock of Credit to Private non financial corporations

Number of June 2020 with respect to

countries December 2019
Advanced Economies 33 2,2
Emerging Market and Middle-Income Economies 26 5,0
Low-Income Developing Countries 1 3,6

Source: BIS and central banks.
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Figure 11 shows the scatter plot of our proxy for productive capacity change against the growth
in the stock of credit to private non-financial companies between December 2019 and December
2020 for all the countries included in our sample. A fitted OLS line, also shown, has a positive
slope with a t-statistic of 1.93. This amounts to preliminary evidence for our model’s predicted
positive relationship between productive capacity change and the amount of credit provided to
non-financial companies. Countries that experienced a higher increase in credit to non-financial
firms exhibited lower reductions in forecasts for 2024 GDP, between the October 2019 WEO and
the April 2021 WEO.

Finally, recall a crucial implication of our model is that, if financial constraints bind, government
support policies help firms not only directly but also by allowing them to raise more credit. Hence,
if support policies have been effective in practice, we should expect a positive relationship
between the policies and the amount of credit. Figure 12 suggests that such a relationship holds
in our sample. The figure is a scatterplot of support policies and the provision of credit to non-
financial firms in the period December 2019- December 2020 (see figure 12). An OLS regression
line has a positive and statistically significant slope (t = 2.62).

Figure 11: Productive Capacity and Credit

o
—

Change in expected GDP 2024, Apr21-Oct19
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Stock Credit to Non-Financial Firms, Q4-20 vs Q4-19
coef = .14655184, (robust) se = .07606266, t = 1.93
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Figure 12: Credit and Support Policies
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Overall, our empirical review is supportive of the view that the relationships among support
policies, employment and GDP, firm values, and credit are consistent with our theoretical
analysis. The Covid-19 episode is still evolving and our evidence is preliminary, but the
coincidence between the stylized facts described here and the predictions of our minimalist
model is suggestive and encouraging.

In closing this section, we mention that, to add to the macroeconomic evidence we have
presented, recent microeconomic evidence points in the same direction. Specifically, Gourinchas
et al (2020, 2021) and Albagli, Ferndandez and Huneeus (2021) document that government
financial support played a key role in mitigating Covid-related employment losses in Europe and
Chile, respectively.

VII. Conclusions

The world has seen many banking crises, debt crises, exchange rate crises, inflation crises and
recessionary crises. But never before did it witness a crisis triggered by government orders telling
firms to suspend operations and workers to stay home. It is a negative supply shock or negative
productivity shock of unprecedented size.
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A firm holds much of its productive capital in the workers it has recruited, hired and trained. If
the Covid-19 crisis forces an entrepreneur to fire those workers, the firm’s productivity will
suffer. But to keep paying the wage bill while sales and revenue are close to zero, the
entrepreneur needs credit. And credit flows are notorious for being available at all times except
when you really need credit —in a crisis.

The social and economic shock of the coronavirus pandemic is tremendous. But capital market
failures have the potential to make it larger still. To prevent toxic multiplier effects from kicking
in, conventional fiscal policy is useless, and conventional monetary policy faces severe
limitations. Unconventional fiscal and financial policies have been essential. This was not the time
for governments to be timid.

In this paper we have shown which unconventional measures work, when it is they work and why
they work. The macro evidence we provide is consistent with the relevance of the mechanisms
we have developed in our theoretical model. The catch is that unconventional policies can be
fiscally expensive. In a world of near-zero or negative real interest rates, that is not a problem for
advanced countries, which have the fiscal space to issue huge quantities of bonds and money
(which in turn a near-perfect substitutes as long as interest rates remain very low).

Advanced countries were able to implement significant policy actions and devote massive
resources to contain the economic consequences of the virus. Emerging markets and developing
economies had less fiscal space and much more limited access to credit. The macroeconomic
vaccine to deal with the employment fallout from Covid-19 existed. The tragedy if that it was not
used everywhere because many patients could not afford it, and friends did not always step
forward to help pay the bill.
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Appendix 1: Financial constraints and the value of firms

In the main text we mentioned that the equilibrium equations in the model of financial frictions
can be derived from a setting with a stock market that determines the value of firms, which in
turn determines the borrowing constraint. In this appendix we develop that setting.

As mentioned in the text, shares in a firm are claims to a fraction A of the firm’s profits in period
t = 2. Each entrepreneur starts period t = 1 owning one share in her firm. She buys or sells
¢ shares in the stock market at price v. Of course, in equilibrium ¢ = 1, but we need to allow for
arbitrary ¢ to analyze the entrepreneur’s decision problem.

The entrepreneur’s budget constraint in period 1 is

d=60n—b+(¢p—1v
and her final consumption is

c*=0-ND@a—-0)n— 1+ p)d+ pA
where A denotes dividends per share.
Finally, the entrepreneur is subject to the borrowing constraint
d<v
Note that the RHS is given by the value of the entrepreneur’s initial share holdings (of one).
Combining the first two equations, we see that the entrepreneur’s consumption level is
c=1-NDN@a-60n—>1A+p)n—>b+ (¢p —1)v] + ¢A

It follows that the entrepreneur will choose the highest affordable n if

1= (a®-6)=06(1+p)
which is the condition in the text.

Now, naturally dividends per share are given by A= A(a — 6)n. Absence of arbitrage requires

14+p=>
p_U

Ala—-0)n

which means that v = , as in the text.
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The borrowing constraint d < v then reduces to
(1+ p)d < A(an — 6n)
And, finally, in equilibrium ¢ = 1, so that the budget constraint becomes
d=6n-b>b

The last two equations are the ones we exploit in the text.

Appendix 2: Efficiency

Consider the standard problem of maximizing a social welfare function W (uy, u, ), where W is
strictly increasing in the welfare of households:

c; —0n,
u, =¢, —6ny + ﬁ
and the welfare of entrepreneurs
Ce
u, =
¢ 1+4+p

The choice set must respect the labor adjustment constraint
nl = nz =n
and the intertemporal resource constraint

+c2+ce_ b4t an,
“TTyp T f 1+p

where
atif0<n<n
a=yatifi<n<n
0 otherwise

The resource constraint is the appropriate one for the economy as a whole, assuming that it can
borrow or lend at the world interest rate p.

As usual, for given W, a solution to this problem identifies a Pareto optimal allocation. By varying
W one can then trace the Pareto frontier.
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Combining the previous expressions, the resource constraint can be rewritten as

an 1
Uupb+u,=b+f +m—9(1+1+p>n
The assumption that (a' — 8) > (1 + p)@ implies that full employment n = 7 maximizes the
right hand side. Since this is independent of the choice of W, it follows that any Pareto optimal
allocation must feature full employment. Conversely, under that condition, any equilibrium with
less than full employment is socially inefficient.

Hence the set of all Pareto efficient allocations is given by full employment n = nn and by any
consumption distribution that satisfies the resulting resource constraint:

+c2+ce_b+ N an
“TTyp T f 1+p
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Table A.1: Countries in the Sample

Advanced Economies

Emerging Market and Middle-Income
Economies

Low-Income Developing Countries

*01

Australia
Austria*®'
Belgium**'
Canada**'
Cyprus*®'
Czech Republic
Denmark**'
Estonia*'
Finland**'
France*®'
Germany’
Greece*®'

Hong Kong SAR**"
Iceland*®'
Ireland**"

Israel*®

Italy*'
Japan
Korea
Latvia*'
Lithuania
Luxembourg
New Zealand**
Norway**'
Portugal**
Singapore**'
Slovak Republic*®'
Slovenia*®'
Spain*®'
Sweden*'
Switzerland**'
Netherlands™*'
United Kingdom***
United States™'

*01

*01

*01

*01

*01

*01

Albania’

Algeria

Antigua and Barbuda
Argentina*'
Bahamas

Bahrain

Barbados

Belize

Bolivia

Botswana®'

Brazil**'

Bulgaria*®'

Cabo Verde

Chile*'
China*®
Colombia
Costa Rica®
Croatia**

Dominica
Dominican Republic
Ecuador

Egypt°

El Salvador
Equatorial Guinea
Eswatini

Fiji

Gabon

Grenada
Guatemala
Hungary**'

India**'

Indonesia*®
Jamaica

Jordan
Kazakhstan*®'
Kuwait
Malaysia
Maldives
Mexico**'
Mongolia**'
Morocco®
Oman
Pakistan
Panama
Paraguay
Peru*
Philippines
Poland**!
Qatar
Romania*'

Russia**'

Samoa

Saudi Arabia®'

Serbia*®

Seychelles

South Africa*®'

Sri Lanka

St. Kitts and Nevis

St. Lucia

St. Vincent and the Grenadines
Thailand**'

Tonga

Trinidad and Tobago

Tunisia*®

Turkey*®'

United Arab Emirates®
Uruguay'

Vanuatu

*01

*01

*01

Bangladesh

Benin

Burkina Faso

Burundi

Cameroon

Central African Republic
Chad

Comoros

Congo, Republic of
Coéte d'lvoire

Ethiopia

Gambia

Ghana*®

Guinea

Guinea-Bissau
Honduras

Kenya®

Kiribati

Lao P.D.R.

Lesotho

Madagascar

Malawi

Mali

Mozambique

Nepal

Nicaragua

Niger

Papua New Guinea
Rwanda

S&o Tomé and Principe
Senegal

Sierra Leone

Solomon Islands

Sudan
Togo
Uganda
Vietnam
Zambia

01

(*): Quarterly GDP data.
(°): Stock prices data.
('): Employment data.
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