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Motivation

• COVID+non-pharmaceutical interventions (NPIs):

. largest (transitory?) aggregate shock since... Data table

. more permanent reshuffling of what we consume and how we produce?

• This paper, relatively agnostic quantitative exploration of:

. Ripple effects of a LARGE transitory shock, e.g., lockdown?

. Relative role of shocks in the pandemic: lockdown, reallocation, demand?

Role of
. financial frictions
. labor market frictions

. labor market policies and institutions

. size of shock

. persistence of shock



Motivation: How Bad, For How Long?
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Motivation: How Bad, For How Long? (cont’d)
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Burst in Entry of New Firms
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Motivation: Other Large, Transitory Shocks?

GDP Fukushima/GDP Japan Employment Fukushima
2010 100 100
2011 91 95
2012 98 99



Roadmap

• Describe model
• Analyze macro and micro implications of:

1. one-period lockdown shock in baseline model:
I non-essential firms have zero employment/output/income
I demand shock I1

C1
= 0.93 Iss

Css
(US Q2)

I Firms liable for rental/debt payments
I wage bill paid by government with future lump-sum taxes

2. Sensitivity to size & duration of shock

3. Role of modeling assumptions in persistence of lockdown shock
I demand shock
I Firms liable for wage payments
I employment recall

4. Added reallocation shock (non-essential/essential)



This Paper

• Heterogeneous Agents model
. occupational choices
. stochastic entrepreneurial ability

zt =

{
zt−1 with prob ψ

z ∼ Pareto otherwise

. credit friction: collateral constraints, kt ≤ λat

. labor friction: matching friction w/ rest unemployment

• Deterministic dynamics following unanticipated shocks:
. Lockdown: fraction φ of all firms becomes Non-Essential (shut-down).
. Demand: low marginal utility first period (equivalent to more patience)
. Reallocation shock: firms in non-essential sector redraw their productivity,

ψNE
2 < ψ = 0.97

• Buera, Fattal-Jaef & Shin (2015)+ (simple version of) Alvarez & Shimer (2011)



Agent’s Optimization Problem: Essential

vt (z , a) = maxa′,oc

{
ξt
[ct ]

1−σ

1− σ
+ βEvt+1

[
z ′, a′

]}
ct + at+1 = max {wt ,πt (z , at ; rt ,wt)}+ (1+ rt) at − τt

where
πt (z , a; r ,w) = max

k,l
zkαl θ − (r + δ) k − wl

subject to k ≤ λa

• Full replacement unemployment insurance: wt

• Unemployment insurance financed with lump-sum taxes over T periods ,
∑T

t=1 qtwtUt = ∑T
t=1 qtτt



Agent’s Optimization Problems: Non-Essential

• Businesses

vNE1 (z , a) = maxa′

{
ξ1

[ct ]
1−σ

1− σ
+ βEv2

[
z ′, a′

]}
c1 + a2 = − (r + δ) k1− + (1+ r1) a1 − τ1

• Workers

vW1 (z , a) = maxa′

{
ξ1

[ct ]
1−σ

1− σ
+ βEv2

[
z ′, a′

]}
c1 + a2 = w1 + (1+ r1) a1 − τ1

• Non-essential entrepreneurs only pay rental cost, − (r + δ) k1−
. employment at will (US) or generous government wage subsidies (Europe)

• non-essential become essential for t ≥ 2



Labor Market Friction

• Mt unemployed workers matched to the hiring market

Mt = γ (Ut + JDt)

• Evolution of Unemployment

Ut+1 = Ut + JDt −Mt

= (1− γ) (Ut + JDt)

• Job Destruction

JDt =
∫

[max {lt−1 − lt (a, z) , 0}] dGt (a, lt−1, z) + exiting entrep.

• Walrasian Hiring Market Clearing∫
lt (a,z)>0

[1+ lt (a, z)] dGt (a, lt−1, z)︸ ︷︷ ︸
labor demand

= 1− Ut+1︸ ︷︷ ︸
labor supply



Labor Market Friction with Rest Unemployment

• non-essential workers are not reallocated in the first period

• but can be rehired frictionlessly by their previous employers in the second
period

. only by surviving firms

. if their net-worth constraint does not bind



Labor Market Friction with Rest Unemployment

• Mt unemployed workers matched to the hiring market

M1 = γ (U1 + JD1 − R2)

and
R2 = ψ

∫
min {l2 (a, z) , l1−} dGNE

2 (a, l1−, z)

. i.e., job destruction by non-essential can be re-hired the following period

• Evolution of Unemployment

U2 = (1− γ)(U1 + JD1 − R2)

• Walrasian Hiring Market Clearing∫
l2(a,z)>0

[1+ l2 (a, z)] dG2 (a, l1−, z)︸ ︷︷ ︸
labor demand

= 1− U2︸ ︷︷ ︸
labor supply



Calibration Strategy

• Parameter values set to match

. distribution and dynamics of U.S. establishments

. unemployment rate in U.S. (γ)

. external finance to fixed capital in non-corporate sector in U.S. (λ)

I also calibration to external finance in developing countries (not today)



Roadmap

• Describe model
• Analyze macro and micro implications of:

1. one-period lockdown shock in baseline model:
I non-essential firms have zero employment/output/income
I demand shock I1

C1
= 0.93 Iss

Css
(US Q2)

I Firms liable for rental/debt payments
I wage bill paid by government with future lump-sum taxes

2. Sensitivity to size & duration of shock

3. Role of modeling assumptions in persistence of lockdown shock
I demand shock
I Firms liable for wage payments
I employment recall

4. Added reallocation shock (non-essential/essential)



The Lock-Down Shock

• Start from stationary allocation

• Unexpected shock: fraction φ of businesses considered Non-Essential

. magnitude and persistence of φ still open question

. assume φ = 0.1 , 1-period shock→emphasize model’s propagation
(Sensitivity to φ = 0.3, 0.2, 2-period shock)

. shock realized after occupation and factor demand decisions, but before
production

• labor costs in the first period are not paid by the firm, e.g., wage subsidies
(Europe), furlough (US)

. we look at the case in which firms must pay wage bill later



Propagation Forces

1. Burst of job destruction+matching friction→ rise in (rest?) unemployment

2. Imperfect insurance→ negative shock to net-worth of affected entrepreneurs

3. Lowered net worth + Financial Frictions→
. not all unemployed workers are recalled
. persistent unemployment because of financial and labor market frictions
. Capital stock and investment are affected
. Impact on TFP (misallocation, operating organization capital)

4. Some expansion of essential firms→misallocation



Lockdown: Aggregate Variables I

Main features
• ∆ GDP = share locked down

sector
• Rest U⇒ quick rebound in

employment and GDP
• Fast consumption rebound,

overshoot
• Protracted Investment

rebound
• t = 1 TFP falls due to idle

non-essential capital



Lockdown: Aggregate Variables II

Main features
• Change in prices is tiny
• Labor friction limits wage

pressure
• ↓ credit demand⇒ Initial

drop in interest rate



Micro Implications I : Employment by Age

Young firms
• less than 5 years old

. 20% of employment

. non-essential 2%
employment

• more financially
constrained
• driving force of “persistent”

unemployment
. persistently below trend

(20% in t = 1)



Micro Implications II : Distribution of Employment Growth, t = 2

Young firms
• less than 5 years old

. 20% of employment

. non-essential 2%
employment

• more financially
constrained
• driving force of “persistent”

unemployment
. persistently below trend

(20% in t = 1)



Micro Implications III: Consumption

Why does C fall?

• Demand shock
• Imperfect insurance hits

entrepreneurs in
non-essential sector
• Workers have

unemployment insurance
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Sensitivity to Size: Macro Implications

Larger shock?

• Effect ≈ linear in size
• More persistence through

capital
• Larger deficits:

Share of yearly GDP
10% 20% 30%
0.013 0.027 0.04



Sensitivity to Size: Macro Implications

quarters

quarters

Larger shock?

• Effect ≈ linear in size
• More persistence through

capital
• Larger deficits

Share of yearly GDP
10% 20% 30%
0.013 0.027 0.04



Sensitivity to Size: Micro Implications

Larger shock?

• Similar micro implications
• Size affect fraction NE
• NE slightly better off,

better factor prices



Sensitivity to Duration: Macro Implications

Longer lockdown?

• Disproportionally more
protracted recovery
• More persistence through

unemployment & capital



Sensitivity to Duration: Macro Implications

Longer lockdown?

• Disproportionally more
protracted recovery
• More persistence through

unemployment & capital



Sensitivity to Duration: Micro Implications

Longer shock?

• Young firms even more
financially constrained
• Undermining recall of rest

unemployed
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Unpacking the ripples: shocks, policies, mechanisms
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Added Reallocation Shock

• Start from stationary allocation tree

• At t = 1, 10% of firms are locked down (non-essential)
• At t = 2 an extra 30% of these firms redraw productivity z

. It captures more permanent reshuffling of what/how we consume/produce

• in a neoclassical world there are no aggregate consequences
• recovery slowed down by financial and labor frictions



Added Reallocation Shock: Aggregate Variables I

• Persistent recession.
• Two frictions at work

. Redraw of productivity
with financial constraint
generate distortions due
to mismatches between
entrepreneurial
productivity and wealth.

. Entrepreneurs and
workers in exiting firms
are not reallocated
immediately due to labor
market friction (no rest
unemployment in this
case)



Pure Reallocation Shock: Aggregate Variables II

• Consumption rebounds fast
• The financial constraint is

reducing investment and
aggregate demand so that
interest rates fall
• Price changes are tiny



Summary of Results and lessons

1. In most cases there is a fast aggregate recovery from unprecedented
contraction in GDP due to lockdowns,

. which is possible due to wage support/flexible employment & rest
unemployment,

. but persistent effects remain after initial recovery due to balance sheet effects in
young firms.

2. Inflexible employment with weak support policies or prolonged lockdowns
have large ripple effects.

3. Reallocation due to a new structure of demand and "entrepreneurial
switching" has persistent effects



Work in Progress, Further Extensions

• Distribution of welfare costs
. Who gain from wage subsidies, milder ripple effects?

• Small open economy and current account dynamics

• Differentiate essential and non-essential goods.



Extras



Burst in Entry of New Firms?
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10% 

lockdown

t=1 (after redraw) t=2 Reallocation:


33% redraw


(30+3)


3% redraw

z2 ⇠ Pareto
<latexit sha1_base64="wq89lC/Az8eaTv64gvVtoMPTSAY=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCp5IUQY8FLx4r2FZoQ9hsJ+3S3U3Y3RRq6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzopQzbTzv2yltbG5t75R3K3v7B4dH7vFJRyeZotCmCU/UY0Q0cCahbZjh8JgqICLi0I3Gt3O/OwGlWSIfzDSFQJChZDGjxFgpdN3aU9joayZquEUUmCR0q17dWwCvE78gVVSgFbpf/UFCMwHSUE607vleaoKcKMMoh1mln2lICR2TIfQslUSADvLF5TN8YZUBjhNlSxq8UH9P5ERoPRWR7RTEjPSqNxf/83qZiW+CnMk0MyDpclGccWwSPI8BD5gCavjUEkIVs7diOiKKUGPDqtgQ/NWX10mnUfe9un/fqDavijjK6Aydo0vko2vURHeohdqIogl6Rq/ozcmdF+fd+Vi2lpxi5hT9gfP5A0+Ykr4=</latexit><latexit sha1_base64="wq89lC/Az8eaTv64gvVtoMPTSAY=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCp5IUQY8FLx4r2FZoQ9hsJ+3S3U3Y3RRq6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzopQzbTzv2yltbG5t75R3K3v7B4dH7vFJRyeZotCmCU/UY0Q0cCahbZjh8JgqICLi0I3Gt3O/OwGlWSIfzDSFQJChZDGjxFgpdN3aU9joayZquEUUmCR0q17dWwCvE78gVVSgFbpf/UFCMwHSUE607vleaoKcKMMoh1mln2lICR2TIfQslUSADvLF5TN8YZUBjhNlSxq8UH9P5ERoPRWR7RTEjPSqNxf/83qZiW+CnMk0MyDpclGccWwSPI8BD5gCavjUEkIVs7diOiKKUGPDqtgQ/NWX10mnUfe9un/fqDavijjK6Aydo0vko2vURHeohdqIogl6Rq/ozcmdF+fd+Vi2lpxi5hT9gfP5A0+Ykr4=</latexit><latexit sha1_base64="wq89lC/Az8eaTv64gvVtoMPTSAY=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCp5IUQY8FLx4r2FZoQ9hsJ+3S3U3Y3RRq6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzopQzbTzv2yltbG5t75R3K3v7B4dH7vFJRyeZotCmCU/UY0Q0cCahbZjh8JgqICLi0I3Gt3O/OwGlWSIfzDSFQJChZDGjxFgpdN3aU9joayZquEUUmCR0q17dWwCvE78gVVSgFbpf/UFCMwHSUE607vleaoKcKMMoh1mln2lICR2TIfQslUSADvLF5TN8YZUBjhNlSxq8UH9P5ERoPRWR7RTEjPSqNxf/83qZiW+CnMk0MyDpclGccWwSPI8BD5gCavjUEkIVs7diOiKKUGPDqtgQ/NWX10mnUfe9un/fqDavijjK6Aydo0vko2vURHeohdqIogl6Rq/ozcmdF+fd+Vi2lpxi5hT9gfP5A0+Ykr4=</latexit><latexit sha1_base64="wq89lC/Az8eaTv64gvVtoMPTSAY=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCp5IUQY8FLx4r2FZoQ9hsJ+3S3U3Y3RRq6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzopQzbTzv2yltbG5t75R3K3v7B4dH7vFJRyeZotCmCU/UY0Q0cCahbZjh8JgqICLi0I3Gt3O/OwGlWSIfzDSFQJChZDGjxFgpdN3aU9joayZquEUUmCR0q17dWwCvE78gVVSgFbpf/UFCMwHSUE607vleaoKcKMMoh1mln2lICR2TIfQslUSADvLF5TN8YZUBjhNlSxq8UH9P5ERoPRWR7RTEjPSqNxf/83qZiW+CnMk0MyDpclGccWwSPI8BD5gCavjUEkIVs7diOiKKUGPDqtgQ/NWX10mnUfe9un/fqDavijjK6Aydo0vko2vURHeohdqIogl6Rq/ozcmdF+fd+Vi2lpxi5hT9gfP5A0+Ykr4=</latexit>

z2 ⇠ Pareto
<latexit sha1_base64="wq89lC/Az8eaTv64gvVtoMPTSAY=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCp5IUQY8FLx4r2FZoQ9hsJ+3S3U3Y3RRq6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzopQzbTzv2yltbG5t75R3K3v7B4dH7vFJRyeZotCmCU/UY0Q0cCahbZjh8JgqICLi0I3Gt3O/OwGlWSIfzDSFQJChZDGjxFgpdN3aU9joayZquEUUmCR0q17dWwCvE78gVVSgFbpf/UFCMwHSUE607vleaoKcKMMoh1mln2lICR2TIfQslUSADvLF5TN8YZUBjhNlSxq8UH9P5ERoPRWR7RTEjPSqNxf/83qZiW+CnMk0MyDpclGccWwSPI8BD5gCavjUEkIVs7diOiKKUGPDqtgQ/NWX10mnUfe9un/fqDavijjK6Aydo0vko2vURHeohdqIogl6Rq/ozcmdF+fd+Vi2lpxi5hT9gfP5A0+Ykr4=</latexit><latexit sha1_base64="wq89lC/Az8eaTv64gvVtoMPTSAY=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCp5IUQY8FLx4r2FZoQ9hsJ+3S3U3Y3RRq6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzopQzbTzv2yltbG5t75R3K3v7B4dH7vFJRyeZotCmCU/UY0Q0cCahbZjh8JgqICLi0I3Gt3O/OwGlWSIfzDSFQJChZDGjxFgpdN3aU9joayZquEUUmCR0q17dWwCvE78gVVSgFbpf/UFCMwHSUE607vleaoKcKMMoh1mln2lICR2TIfQslUSADvLF5TN8YZUBjhNlSxq8UH9P5ERoPRWR7RTEjPSqNxf/83qZiW+CnMk0MyDpclGccWwSPI8BD5gCavjUEkIVs7diOiKKUGPDqtgQ/NWX10mnUfe9un/fqDavijjK6Aydo0vko2vURHeohdqIogl6Rq/ozcmdF+fd+Vi2lpxi5hT9gfP5A0+Ykr4=</latexit><latexit sha1_base64="wq89lC/Az8eaTv64gvVtoMPTSAY=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCp5IUQY8FLx4r2FZoQ9hsJ+3S3U3Y3RRq6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzopQzbTzv2yltbG5t75R3K3v7B4dH7vFJRyeZotCmCU/UY0Q0cCahbZjh8JgqICLi0I3Gt3O/OwGlWSIfzDSFQJChZDGjxFgpdN3aU9joayZquEUUmCR0q17dWwCvE78gVVSgFbpf/UFCMwHSUE607vleaoKcKMMoh1mln2lICR2TIfQslUSADvLF5TN8YZUBjhNlSxq8UH9P5ERoPRWR7RTEjPSqNxf/83qZiW+CnMk0MyDpclGccWwSPI8BD5gCavjUEkIVs7diOiKKUGPDqtgQ/NWX10mnUfe9un/fqDavijjK6Aydo0vko2vURHeohdqIogl6Rq/ozcmdF+fd+Vi2lpxi5hT9gfP5A0+Ykr4=</latexit><latexit sha1_base64="wq89lC/Az8eaTv64gvVtoMPTSAY=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCp5IUQY8FLx4r2FZoQ9hsJ+3S3U3Y3RRq6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzopQzbTzv2yltbG5t75R3K3v7B4dH7vFJRyeZotCmCU/UY0Q0cCahbZjh8JgqICLi0I3Gt3O/OwGlWSIfzDSFQJChZDGjxFgpdN3aU9joayZquEUUmCR0q17dWwCvE78gVVSgFbpf/UFCMwHSUE607vleaoKcKMMoh1mln2lICR2TIfQslUSADvLF5TN8YZUBjhNlSxq8UH9P5ERoPRWR7RTEjPSqNxf/83qZiW+CnMk0MyDpclGccWwSPI8BD5gCavjUEkIVs7diOiKKUGPDqtgQ/NWX10mnUfe9un/fqDavijjK6Aydo0vko2vURHeohdqIogl6Rq/ozcmdF+fd+Vi2lpxi5hT9gfP5A0+Ykr4=</latexit>

z2 = z1
<latexit sha1_base64="9wnS8fkOzgKt54ohagjSRkFxi1o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbBL0IBS8eK9hWaZclm2bb0CS7JFmhXforvHhQxKs/x5v/xrTdg7Y+GHi8N8PMvDDhTBvX/XYKa+sbm1vF7dLO7t7+QfnwqK3jVBHaIjGP1UOINeVM0pZhhtOHRFEsQk474ehm5neeqNIslvdmnFBf4IFkESPYWOmxOgnq15PAqwbliltz50CrxMtJBXI0g/JXrx+TVFBpCMdadz03MX6GlWGE02mpl2qaYDLCA9q1VGJBtZ/ND56iM6v0URQrW9Kgufp7IsNC67EIbafAZqiXvZn4n9dNTXTlZ0wmqaGSLBZFKUcmRrPvUZ8pSgwfW4KJYvZWRIZYYWJsRiUbgrf88ipp12ueW/Pu6pXGRR5HEU7gFM7Bg0towC00oQUEBDzDK7w5ynlx3p2PRWvByWeO4Q+czx9PiY9e</latexit><latexit sha1_base64="9wnS8fkOzgKt54ohagjSRkFxi1o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbBL0IBS8eK9hWaZclm2bb0CS7JFmhXforvHhQxKs/x5v/xrTdg7Y+GHi8N8PMvDDhTBvX/XYKa+sbm1vF7dLO7t7+QfnwqK3jVBHaIjGP1UOINeVM0pZhhtOHRFEsQk474ehm5neeqNIslvdmnFBf4IFkESPYWOmxOgnq15PAqwbliltz50CrxMtJBXI0g/JXrx+TVFBpCMdadz03MX6GlWGE02mpl2qaYDLCA9q1VGJBtZ/ND56iM6v0URQrW9Kgufp7IsNC67EIbafAZqiXvZn4n9dNTXTlZ0wmqaGSLBZFKUcmRrPvUZ8pSgwfW4KJYvZWRIZYYWJsRiUbgrf88ipp12ueW/Pu6pXGRR5HEU7gFM7Bg0towC00oQUEBDzDK7w5ynlx3p2PRWvByWeO4Q+czx9PiY9e</latexit><latexit sha1_base64="9wnS8fkOzgKt54ohagjSRkFxi1o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbBL0IBS8eK9hWaZclm2bb0CS7JFmhXforvHhQxKs/x5v/xrTdg7Y+GHi8N8PMvDDhTBvX/XYKa+sbm1vF7dLO7t7+QfnwqK3jVBHaIjGP1UOINeVM0pZhhtOHRFEsQk474ehm5neeqNIslvdmnFBf4IFkESPYWOmxOgnq15PAqwbliltz50CrxMtJBXI0g/JXrx+TVFBpCMdadz03MX6GlWGE02mpl2qaYDLCA9q1VGJBtZ/ND56iM6v0URQrW9Kgufp7IsNC67EIbafAZqiXvZn4n9dNTXTlZ0wmqaGSLBZFKUcmRrPvUZ8pSgwfW4KJYvZWRIZYYWJsRiUbgrf88ipp12ueW/Pu6pXGRR5HEU7gFM7Bg0towC00oQUEBDzDK7w5ynlx3p2PRWvByWeO4Q+czx9PiY9e</latexit><latexit sha1_base64="9wnS8fkOzgKt54ohagjSRkFxi1o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbBL0IBS8eK9hWaZclm2bb0CS7JFmhXforvHhQxKs/x5v/xrTdg7Y+GHi8N8PMvDDhTBvX/XYKa+sbm1vF7dLO7t7+QfnwqK3jVBHaIjGP1UOINeVM0pZhhtOHRFEsQk474ehm5neeqNIslvdmnFBf4IFkESPYWOmxOgnq15PAqwbliltz50CrxMtJBXI0g/JXrx+TVFBpCMdadz03MX6GlWGE02mpl2qaYDLCA9q1VGJBtZ/ND56iM6v0URQrW9Kgufp7IsNC67EIbafAZqiXvZn4n9dNTXTlZ0wmqaGSLBZFKUcmRrPvUZ8pSgwfW4KJYvZWRIZYYWJsRiUbgrf88ipp12ueW/Pu6pXGRR5HEU7gFM7Bg0towC00oQUEBDzDK7w5ynlx3p2PRWvByWeO4Q+czx9PiY9e</latexit>

z2 = z1
<latexit sha1_base64="9wnS8fkOzgKt54ohagjSRkFxi1o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbBL0IBS8eK9hWaZclm2bb0CS7JFmhXforvHhQxKs/x5v/xrTdg7Y+GHi8N8PMvDDhTBvX/XYKa+sbm1vF7dLO7t7+QfnwqK3jVBHaIjGP1UOINeVM0pZhhtOHRFEsQk474ehm5neeqNIslvdmnFBf4IFkESPYWOmxOgnq15PAqwbliltz50CrxMtJBXI0g/JXrx+TVFBpCMdadz03MX6GlWGE02mpl2qaYDLCA9q1VGJBtZ/ND56iM6v0URQrW9Kgufp7IsNC67EIbafAZqiXvZn4n9dNTXTlZ0wmqaGSLBZFKUcmRrPvUZ8pSgwfW4KJYvZWRIZYYWJsRiUbgrf88ipp12ueW/Pu6pXGRR5HEU7gFM7Bg0towC00oQUEBDzDK7w5ynlx3p2PRWvByWeO4Q+czx9PiY9e</latexit><latexit sha1_base64="9wnS8fkOzgKt54ohagjSRkFxi1o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbBL0IBS8eK9hWaZclm2bb0CS7JFmhXforvHhQxKs/x5v/xrTdg7Y+GHi8N8PMvDDhTBvX/XYKa+sbm1vF7dLO7t7+QfnwqK3jVBHaIjGP1UOINeVM0pZhhtOHRFEsQk474ehm5neeqNIslvdmnFBf4IFkESPYWOmxOgnq15PAqwbliltz50CrxMtJBXI0g/JXrx+TVFBpCMdadz03MX6GlWGE02mpl2qaYDLCA9q1VGJBtZ/ND56iM6v0URQrW9Kgufp7IsNC67EIbafAZqiXvZn4n9dNTXTlZ0wmqaGSLBZFKUcmRrPvUZ8pSgwfW4KJYvZWRIZYYWJsRiUbgrf88ipp12ueW/Pu6pXGRR5HEU7gFM7Bg0towC00oQUEBDzDK7w5ynlx3p2PRWvByWeO4Q+czx9PiY9e</latexit><latexit sha1_base64="9wnS8fkOzgKt54ohagjSRkFxi1o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbBL0IBS8eK9hWaZclm2bb0CS7JFmhXforvHhQxKs/x5v/xrTdg7Y+GHi8N8PMvDDhTBvX/XYKa+sbm1vF7dLO7t7+QfnwqK3jVBHaIjGP1UOINeVM0pZhhtOHRFEsQk474ehm5neeqNIslvdmnFBf4IFkESPYWOmxOgnq15PAqwbliltz50CrxMtJBXI0g/JXrx+TVFBpCMdadz03MX6GlWGE02mpl2qaYDLCA9q1VGJBtZ/ND56iM6v0URQrW9Kgufp7IsNC67EIbafAZqiXvZn4n9dNTXTlZ0wmqaGSLBZFKUcmRrPvUZ8pSgwfW4KJYvZWRIZYYWJsRiUbgrf88ipp12ueW/Pu6pXGRR5HEU7gFM7Bg0towC00oQUEBDzDK7w5ynlx3p2PRWvByWeO4Q+czx9PiY9e</latexit><latexit sha1_base64="9wnS8fkOzgKt54ohagjSRkFxi1o=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbBL0IBS8eK9hWaZclm2bb0CS7JFmhXforvHhQxKs/x5v/xrTdg7Y+GHi8N8PMvDDhTBvX/XYKa+sbm1vF7dLO7t7+QfnwqK3jVBHaIjGP1UOINeVM0pZhhtOHRFEsQk474ehm5neeqNIslvdmnFBf4IFkESPYWOmxOgnq15PAqwbliltz50CrxMtJBXI0g/JXrx+TVFBpCMdadz03MX6GlWGE02mpl2qaYDLCA9q1VGJBtZ/ND56iM6v0URQrW9Kgufp7IsNC67EIbafAZqiXvZn4n9dNTXTlZ0wmqaGSLBZFKUcmRrPvUZ8pSgwfW4KJYvZWRIZYYWJsRiUbgrf88ipp12ueW/Pu6pXGRR5HEU7gFM7Bg0towC00oQUEBDzDK7w5ynlx3p2PRWvByWeO4Q+czx9PiY9e</latexit>

Essential

back reallocation



The COVID recession in historical perspective
IMF growth Maddison Sample Worse g since Last % of

forecast for 2020 (1) Period gt ≤ g2020 gt ≥ g2020
Brazil -9.1 1851 2015 1896 -9.3 98.2
United Kingdom -10.2 1701 2016 1919 -11.9 99.1
South Africa -8.0 1925 2016 1925 100
Canada -8.4 1871 2016 1931 -16.8 97.3
Mexico -10.5 1596 2016 1932 -16.7 99.7
Spain -12.8 1851 2016 1936 -24.5 99.4
France -12.5 1281 2016 1944 -15.3 99.3
Italy -12.8 1801 2016 1944 -19.5 99.1
Netherlands -7.7 1808 2016 1944 -33.4 97
Japan -5.8 1871 2016 1945 -49.4 95.9
Germany -7.8 1851 2016 1946 -50.9 95.8
United States -8.0 1801 2016 1946 -9.5 97.7
India -4.5 1885 2016 1979 -7.2 93.2
Nigeria -5.4 1951 2016 1984 -6.3 89.4
Philippines -3.6 1903 2016 1985 -9.6 91.7
Pakistan -0.4 1951 2016 1997 -0.8 89.4
Malaysia -3.8 1912 2016 1998 -9.8 89
Thailand -7.7 1951 2016 1998 -8.6 98.5
Argentina -9.9 1876 2016 2002 -11.8 96.5
Turkey -5.0 1924 2016 2016 -9.7 86

Note. Historical statistics from Maddison Historical Statistics. IMF forecast is June 2020 World Economic Outlook update. back motivation



Neoclassical Dynamics of Lockdown: small ripples

30% TFP shock in a neoclassical growth model



Reallocation according to the FT back motivation
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