SUERF

The European Money SUEREF Policy Briefs
and Finance Forum No 238, December 2021

By Guido Ascari, Andrea Colciago and Riccardo Silvestrini*

Keywords: Covid-19, heterogeneous firms, entry, exit, productivity, monetary policy.

Asymmetric effects across sectors are the distinctive features of the Covid-19 shock. Business Formation
Statistics in the United States show a reallocation of entry opportunities across sectors in the initial phase of the
pandemic. To explain these facts, in Ascari, Colciago and Silvestrini (2021) we propose an Epidemiological
Industry Dynamics model with heterogeneous firms and endogenous firms dynamics.!

* Guido Ascari, De Nederlandsche Bank (DNB) and University of Pavia; Andrea Colciago, DNB, ECB and University
of Milano Bicocca; Riccardo Silvestrini, Erasmus University Rotterdam.

1 Business Dynamism, Reallocation, and Productivity in a Pandemic, Andrea Colciago, Guido Ascari and Riccardo
Silvestrini, September 2021, DNB WP 725.
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Main points

Using US data on business applications at the monthly frequency, we document the reallocation of firm
entry opportunities in the early phase of the pandemic from sectors whose business is characterized by a
high degree of social interaction in favor of those characterized by a low degree of social interaction.

To account for those facts, we develop a two-sector general equilibrium model characterized by three key
features, namely: (i) endogenous firms dynamics, (ii) firms heterogeneity, and (iii) an epidemiological
transmission mechanism, that captures the reallocation process.

We show that accounting for reallocation of supply and demand, within and across sectors helps explaining
the dynamic of aggregate labor productivity during the COVID-19 crisis.

Our analysis suggests that one distinctive feature of the Covid-19 crisis is that the cleansing effect on
business dynamism that typically characterizes recessions is sector-specific. Low productivity firms are
cleansed from high contact sectors, while low productivity firms enter in non-social sectors.

Accommodative monetary policy, together with rigid nominal wages, are key ingredients to explain the
behavior of both business dynamism and productivity during the pandemic.

Social distancing, by smoothing out cleansing in the social sector, slows down the reallocation process and
prolongs the recession, but saves lives.

Motivation

Figure 1 and 2 plot percentage deviations with respect to trend in the number of US business applications with

intended wages, i.e. potential new firms that intend to pay wages upon starting their operations.2 Figure 1 refers

to social sectors, that is sectors characterized by a high degree of social interaction among customers, workers, or

both. Figure 2 refers to non-social sectors.3

Two facts emerge from a visual observation of the Figures:

(1)

(2)

in the early phase of the crisis, that is March-April 2020, there was a drop, with respect to trend, in business
applications in social sectors, followed by a slight rebound in the summer of the same year;

after a mild impact response, a surge in business applications in the non-social sectors can be observed in
the same early phase of the crisis

2 Observations have a monthly frequency and come from the Business Formation Statistics (BFS).

3 The classification of sectors in social and non-social follows that suggested by the WEO (2020) of the IMF.
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Figure 1. Business Applications in Social Sectors. Percentage deviations from trend.

Social Sectors
(i) Accomedation and Food

(i_i] a\rt_s and Ent_edainmel_'lt i

50

0 o 4
ol
50t ]

e . e NS
1o §par ey '? 1'% er %o HeetFaa Bnay2un2hue?te2hec?par2t sar' Pnar Raay 12 3 Bep %ot Bec Ynar Bray 2 ur2hue 2 ec?f a2

_{_iii] Eguca_liona! Services ) (iv}_HeaI_th al_'ld So_c ial Servic_es )

20 sl
o
20 ¢

40 20}

ot Gpac frart® i epi Bt Bec Jaar Bay 2 ur2huooo2hectpar yart Ppac ey '® 3t ep ot Bec Taar BRnan 202 huoiochectaar2

(v) Real Estate (iii) Construction

05

dgl—= r v 5 4 - N . . 5 . |
1ani§rar Raay'? 1'% ep % ec Faa a2 un2hue e hectpare! yar' Raar ey '® 1 Bep 1ot Bec G Bey P ui2hue oo hect part

(vii) Retail Trade
50 ¢ LU L

ok

gl o a v o 5w NFG 7 5 5w |
sort Yot ey 9 juitBep it heo Gaar ey 2OunGue®oc2ecar?!

The effect of the pandemic on business dynamism could affect productivity through at least three channels:
cleansing, reallocation, and production networks.

First, the pandemic shock could actually improve sectoral productivity via a standard cleansing effect during
recessions, namely by inducing exit of the less productive businesses. Second, reallocation of activity from social
towards non-social sectors affects the relative number of firms in those sectors through entry and exit with an, a
priori, unclear effect on aggregate productivity. Thus, business dynamism determines a composition effect, within
and between sectors, that is important in shaping the dynamics of sectoral and aggregate productivity. Finally,
sectoral spillovers and production network could act as an important amplification mechanism of the previous
effects.

A Model to Explain the Evidence: Main Features

To capture the effects of the pandemic on business dynamism, we build an Epidemiological-Industry Dynamic
model with the following features:

1)  Potential entrants face initial uncertainty concerning their future productivity when making an investment
decision to enter the market. A firm enters in the market in expectation of future profits.

2)  Productivity levels differ across firms and firms face fixed production costs. As a result, given aggregate
conditions, firms with productivity levels below a specific threshold will be forced to discontinue
production and stay inactive until production becomes profitable again.

3)  We add to our model an epidemiological block consisting of a SIR model, augmented by a feedback from the
economic behavior to the dynamics of the pandemic. The transmission rate of the virus depends
endogenously on individual work and consumption choices. Households face three possible contagion
channels: consumption in the social sector, work in both sectors and random encounters between
susceptible and infected agents.
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4)

5)

Consistently with the sector classification in Figures 1 and 2, we model a two-sector economy with a social
and a non-social sector, both populated by an endogenous mass of heterogeneous firms that produce
differentiated goods, which are aggregated into sectoral goods. The defining feature of the social goods is
that their consumption requires social interaction with other individuals. High social interaction translates
into faster transmission of the disease. Examples of social consumption include dining in a restaurant,
going to a movie, and traveling by air.

To analyze the role of monetary policy during the pandemic, our framework assumes nominal rigidities in
the form of sticky wages. Monetary policy is described by a Taylor rule that features a policy response to
inflation and to the output-gap.

Figure 2. Business Applications in Non-Social Sectors. Percentage deviations from trend.

Non-Social Sectors

- (i) Administrative and support services _ —_— (DAgricutture

| 40 ¢ 1

A K M/\Ar
0% 0%

20! ] 201 |

san et Paay'? 10 15 ep et Bee JnaBhey 2uni2hue e ecpai2t 1ot Rae® 1 G ept%oeti e Frar ey 20ur2 g ol tec a2t

g0 {i!'i) Financg and insurance _(iv)quorm_atiory Services
10 ¢
ot ]
=10 1

40 -
20}
05
-20 b

yar'par ey t® 3 Lep et Bec e By 20ur2Gugho2hec R a2t 1ot Gaar Raay® it Bep oot ec Inar a2y
) {v]_h!anqgen)ent qfcorppan_ies ) i {vi]Min_ing )

w22 tecfyar2t

40 |
20t
Q.
=20 &

yar'Qpar payi® 3oL ep et Bec GaarBhay20urtGugholhec R partt yar et i t® 3% ep St Dec Yaar Bay L0 uri2hue e ectiart

(\_rii} P_rofession_al se_wice_s ) § ) ) ) ) i ) _ _(viii thil_ities_

50 f

50— X s N e . " " " . . — Ty — " d . . " . " . " " PR
ant fpac 1y t? 1 hep %ot Hec GaarRiay 2ur2Guooe2hecQ par2! et Sra ey '® 11%ep %ot hec FrarRuay2unthuo2oc2ectpart
) {ix_] Whplesa_le 1r?de

w]
20
%!

-20 | |

3 aar Paart? 1L eo Toe Dec natTRhay 20t hun et hecpar2t

The Asymmetric Transmission of the Pandemic

Figure 3 depicts the response of the main variables of our model to the COVID-19 shock. We assume that on
impact 1/1000 of the population contracts the infection. Variables are expressed in percentage deviations from

the long run and time on the horizontal axes is in weeks. Notice that operative firms are those which are actively

producing in a given time period, while cut-off variables indicate the minimum level of productivity required to a
firm to be operative in a given sector.

In response to the shock our model economy features:

iy

2)

Reallocation across sectors. Since the disease is transmitted through demand interactions in the social
sector, in response to the outburst of the crisis households' expenditure shifts towards the non-social
sector, through a substitution channel.

Cleansing in the social sector. Due to 1), we observe cleansing in the social sector together with a
reallocation of entry opportunities to the temporarily more profitable non-social sector. The reallocation
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process featured in our frameworks allows to successfully reproduce the pattern of business dynamism
displayed in Figures 1 and 2.

Economic Intuition: due to the drop in revenues, break even in social sectors requires higher idiosyncratic
productivity. This affects both the entry and exit margins. Indeed, only firms with higher productivity will find
convenient to enter in the social sector, resulting in a drop in the number of potential entrants. Turning to the
exit margin, there is cleansing of low-productivity firms, which become temporary idle, causing an increase in the
effective exit rate and in average sectoral productivity. Opposite reasoning leads to a temporary lower
productivity in non-social sectors.

Figure 3. Impulse response function to the Pandemic shock.
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Labor Productivity during the Pandemic

The top left panel of Figure 4 displays the empirical series of aggregate labor productivity, measured as output
per hour. Data are from 2020Q2 to 2021Q1. Labor productivity increased up to summer/fall of 2020, to drop
sharply afterwards, and to start growing again at the beginning of 2021. The top right panel shows that our
model delivers a sinusoidal-shaped series that mirrors closely that in the data, at least from a qualitative
standpoint. The reason for this relative success is that our model accounts for both sector-specific cleansing in
the social sector, and for the reallocation of demand across sectors that characterized the pandemic. To see this,
consider the two bottom panels of the figure. The bottom left panel plots again labor productivity, but shutting
down the reallocation channel. The bottom right panel, instead, plots the change of the relative weight of the
social sector in response to the pandemic shock.

A joint reading of two lower panels suggests that the response of aggregate productivity to the pandemic shock is
the result of two driving forces. The first one results from the change in the sectoral average productivity in the
two sectors. The second force is a composition effect due to the reallocation of demand across sectors, that alters
their relative size. The interaction between these two forces determines the overall productivity dynamics.
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Figure 4. Aggregate labor productivity in the model and in the data, and its decomposition.
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Monetary Policy and Business Dynamism During the Pandemic

Monetary policy and nominal wage stickiness are key ingredients to explain the reallocation processes in the
early phase of the pandemic. When wages are flexible, the model cannot reproduce the reallocation of entry
opportunities across sectors that characterize US data in response to the Pandemic shock. Indeed, few periods
after the shock, entry diminishes sharply in both sectors.

While powerless in the flexible wage case, in presence of nominal rigidities monetary policy affects the real
interest rate. Specifically, in our benchmark case, the monetary response is such that the real rate decreases
persistently. This supports consumption during the crisis, leading to a milder recession with respect to the
flexible wages scenario. Due to fear of contagion, consumption flows to the non-social sector because consuming
in the social sectors can cause contagion with high probability. Hence, by sustaining aggregate demand through a
blunt - and not tailored - instrument as the real interest rate, monetary policy induces a larger reallocation
between the two sectors.

The Effects of Social Distancing Measures

The Social Distancing (SD, henceforth) measures implemented by various government around the globe were
aimed at reducing the diffusion of the disease along the three possible contagion channels that we consider:
consumption, work, and random encounters between susceptible and infected agents.

Independently of the duration for which they are in place, SD measures dampen the peak of the recession on
consumption, output, and other macroeconomic variables with respect to our benchmark no-SD scenario.
Nevertheless, they extend the duration of the recession, and the more so, the longer their duration of such
measures. The reason is that SD smooths out the reallocation process across sectors with respect to the
benchmark case.

Turning to epidemiological effects, containment measures are effective at diminishing the number of infected
people, but their effects on the number of dead individuals depend on their duration. Specifically, when measures
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are imposed for half a year the effects are simply delayed and there are minor effects on the number of deaths. In
the case of a more extended SD policy, where measures are imposed for a year, we observe a substantial
reduction in the loss of lives. Lifting containment measures after a year, however, leads to a second wave of

infection as suggested by the dynamics of the number of infected.

About the authors

Guido Ascari is the head of Monetary Research at De Nederlandsche Bank and Professor of Economics at University
of Pavia. He was formerly a professor of Economics at Oxford University. His main contributions to the literature
deal with the analysis of monetary policy in New Keynesian Models. He holds a Ph.D. in Economics from the
University of Warwick.

Andrea Colciago is an Economist at De Nederlandsche Bank, and an Associate Professor of Economics at the
University of Milano Bicocca. He is currently seconded to the European Central Bank. His main contributions to the
literature are at the intersection between general equilibrium analysis and industrial organization. He holds a Ph.D.
in Economics from the University of Milano Bicocca.

Riccardo Silvestrini is a Ph.D. candidate in Economics at the Erasmus University of Rotterdam. His thesis aims at
explaining the factors behind the changes in the competitive landscape observed in the U.S. over the last few decades,
and to understand the role of firm dynamics for productivity.

www.suerf.org/policynotes SUEREF Policy Brief, No 238 7



SUERF Publications

Find more SUERF Policy Briefs and Policy Notes at www.suerf.org/policynotes

SUERF

The European Money
and Finance Forum

SUERF is a network association of
central bankers and regulators,
academics, and practitioners in the
financial sector. The focus of the
association is on the analysis,
discussion and understanding of
financial markets and institutions, the
monetary economy, the conduct of
regulation, supervision and monetary

policy.

SUERF’s events and publications
provide El unique European
network for the analysis and

discussion of these and related issues.

SUERF Policy Briefs (SPBs) serve to
promote SUERF Members' economic
views and research findings as well as
economic policy-oriented analyses.
They address topical issues and
propose solutions to current economic
and financial challenges. SPBs serve to
increase the international visibility of
SUERF Members' analyses and
research.

The views expressed are those of the
author(s) and not necessarily those of
the institution(s) the author(s) is/are
affiliated with.

All rights reserved.

Editorial Board
Ernest Gnan

Frank Lierman
David T. Llewellyn
Donato Masciandaro
Natacha Valla

SUEREF Secretariat

c/o OeNB

Otto-Wagner-Platz 3

A-1090 Vienna, Austria

Phone: +43-1-40420-7206
www.suerf.org e suerf@oenb.at

www.suerf.org/policynotes

SUEREF Policy Brief, No 238



https://www.suerf.org/policynotes

