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1. Overview

What Determines Long-Run Growth Rates?

= Understanding productivity growth is key.
= [ study the relationship between labour scarcity and
productivity growth.
= Labour scarcity may trigger growth by spurring
productivity-enhancing innovation.
= However, it may hamper growth by limiting firms’ expansion
and raising wages.

2. Data

Max Marczinek

This Paper

= Labour scarcity an outcome of slow-moving endogenous

processes; demographic shocks often related to
economic activity and in data-scarce environments.

= ] overcome both of these issues by exploiting a natural

experiment, the Last Nordic Plague:

= Port-level variation in plague outbreaks, unrelated to trade.
= Danish toll data at the port-level by commodity.

= | combine granular variation in plausibly random labour

scarcity with similarly granular trade data.

Labour Scarcity and Productivity Growth: Insights from the Last Nordic Plague

Preview of Findings

= After a sudden increase in labour scarcity, the share of
capital-intensive exports rises.

= Surprisingly, destination market shares rise.

= In a Ricardian model, I trace this shift to productivity
growth driven by capital deepening.

= [ find long-run changes in comparative advantages
beyond population recovery.

The Great Northern War Plague Outbreak (1708-1712)

Figure 1: Map of plagued (green) and unplagued (other) ports.

= Sweden fought Russia (1700-1721).

= 55 plagued regions; population recovery by 1750.

= Danish toll data: 594 regions and 227 goods. Classify
factor intensities based on main tasks.

= Mortality ~ Black Death (36% vs 40%), but
concentrated in space. Nearby unplagued regions
provide a control group.

Danish Toll Data
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Figure 2: Transcription of Soundtoll Data.
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How Would Labour Scarcity Show up in Trade?

= Adjustment within sectors: K/L 1; unobserved.
= Adjustment across sectors: observable shift into
capital-intensive goods.
= Capital-intensive: pastoral farming; metals and ship building.
= Labour-intensive: arable farming; textiles.
= Level effect: productivity growth, e.g. via technology
choice (Bustos, 2011), may increase exports.

Identification

= [s the plague endogenous to trade or urban growth?
= Spread not by traders but by armies.
= To-be-plagued cities do not differ in population and trade
volumes & composition.
= Event studies show no significant pre-trends at any margin.

= Naval blockade and raids: trade does not spread plague.

Event Study for Export Composition

= Do capital-intensive sectors respond differently to labour
scarcity?

30
Tae= Y. Bl 1(Kiy = 1) + Gt + 0+ Yie + €, (1)
I=—20\~1

= where i are origin ports, k is one of 5 sectors, f is factor
intensity (capital- or labour-intensive), and t are years.

= K;; is the time difference to the plague, x;; are
temperatures. Ty, are (log) exports.

Fact #1: Capital-intensive Exports Increase Relatively
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Event Study for Trade Flows

= Do market shares abroad respond to labour scarcity?

30
Ty = Z B ]l(Kit = l) + Qi + O + Otr + YXir + Eijr,
I=—20\~1
(2)

= where K, is the time difference to the plague, x;; are

geographic controls. o, are area-time f.e., e.g. states of
Germany and voivodeships of Poland.

= Tjjr: i’s market share in j (or export volume to j).

Fact #2: Plagued Regions See an Export Boom
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6. Alternative Explanations

Why a Ricardian Model?

= Alternative: factor proportions model. However:
= Heckscher-Ohlin predicts shift into capital-intensity, not an
export expansion across factor intensities;
= factor price equalisation is rejected by the data;
= | find evidence of TFP growth below;
= relative imports should shift mechanically under H-O.
= A Ricardian model with immobile labour L; across
regions can rationalise all my findings.

Ricardian Forces

= Productivity (TFP) is drawn for each (i,k, ®) from a
Fréchet distribution:

Fir(z)=1 —exp(—A,-,kZ_e),
= where A;  is fundamental productivity and 6 reflects

intra-industry heterogeneity.

= Plausible? Assume ideas are normally distributed;
implement only the best ones. Distribution of observed
ideas is extreme value.

Immobile Labour, Mobile Capital, Abundant Land
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Notes: 7y denotes the labour share in each sector k.

= Labour-int. man. (ag.): textiles (arable farming),
= Capital-int. man. (ag.): metals and ships (pastoral).

From Trade to Productivity

= Trade follows the gravity form:

B XkAik(Wik)_Yked,-;kB

ik = oY 4
ijk CM. Ajk k1L j ( )
= For productivities, I recover dj, using PPML:
Xijie = exp(a + 6 + 6jkt + 8ikz) X Eijke ()

= where § are fixed effects and g;j, is the error term.
Productivities in Reduced-Form
= Many drivers of productivity: institutions, geography, ...

many fixed in time or place. Assume for time-varying
origin-sector component:

Kikt) ﬁk‘ ©)

Lis
= fBx: Technological limitations.
= Microfoundation: Technology choice driven by wages.

Aigy = (

Explaining the Export Boom

= How can there be an export boom when on average 36%
of the population has perished?
= [ suggest a three step mechanism:
= Step #1: The plague induces labour scarcity
= Step #2: Production becomes more capital-intensive
= Step #3: Productivity grows; more so in high S sectors
= These economic adjustments happen only where labour
markets permit capital deepening!

Step #1: The Plague Induces Labour Scarcity

Wage Growth for 6=5
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Figure 3: Model-implied wage growth by mortality rate and labour share

Step #2: Production Becomes More Capital-Intensive

= Observed adjustment across sectors:
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= Capital-intensive sectors have smaller labour share 7.

= Higher K/L increases productivity more in
capital-intensive manufacturing.

= Relative price of capital-intensive goods in j decreases.
Controlled for in event study.

Capital Deepening Within Sectors
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Figure 4: Agricultural production in Scania becomes more capital-intensive

Step #3: Productivity Growth

= Recover productivity from gravity and estimate:
productivity growth,,, = dxplague;; + ik + Cs + Eikr,
(®)
= Consistent with hybrid framework (Ricardo + factor

proportions) (see below: more than 90% is Ricardian).
Corroborate with direct TFP growth evidence.

Relative Productivity Growth after the Plague

Labour-i ive ag. Capital-i ive ag. Labour-intensive man. ~ Capital-i ive man.
1) @ 3) ) (&) ©6) (©) ®)
Plague Dummy  0.047 0.624* -1.239*** 0.073
0.178) (0.208) (0.164) (0.169)
Mortality Rate 0.215 1.811* -3.006"** 0.635
(0.464) (0.544) (0.428) (0.441)
Fixed Effects:
—Region ' v v v v v v v
— Area x Year v v v v v ' v v
Observations 50,010 50,010 50,020 50,020 50,020 50,020 50,020 50,020

Table 1: Standard errors in parentheses. * p <0.10, ** p <0.05, *** p <0.01. The dependent variable is log
sectoral productivity growth. The independent variable is a plague dummy or the mortality rate.

Absolute Productivity Growth after the Plague

Agricultural TFP by Factor Intensity
() ) 3) “) (5) ©6)

Post Plague 0.716"* 0.749** 0.693***  0.736™**  0.729***  0.748***
(0.0463) (0.0520) (0.0467)  (0.0559) (0.0485) (0.0528)

Post Plague x Capital Intensive 0.399% 0.322%* 0.304* 0142 0.274**  0.715%
(0.0828) (0.0841) (0.0842)  (0.0886)  (0.0906)  (0.116)

Outcome Log TFP TFP Log TFP TFP Log TFP TFP

Draught Animals Horses and Oxen  Horses and Oxen ~ Horses ~ Horses Oxen Oxen

Fixed Effects:

— Parish x Factor Intensity v v v v v v

— Factor Intensity x Year v ' v v v v

Observations 3914 3914 3,748 3,748 2,632 2,632

Table 2: Standard errors clustered at the parish level in parentheses. * p <0.10, ** p <0.05, *** p <0.01.
The dependent variables are parish-level (logarithmic) TFP by factor intensity estimated from regressing
logarithmic harvests or stock of animals on logarithmic population, sowed acreage, and draught animals.

Alternative Mechanisms

= Pure H-O forces are insufficient,
= directed technical change finds little historical support,
= no evidence for human and social capital deepening,

= venting out cannot explain the long-run results,
= market power is inconsistent with lower export prices,
= no evidence for non-homothetic preferences.

No Productivity Growth with Labour Market Frictions
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Figure 6: Counterfactual export shares after the plague and observed export shares before the plague.

Export Prices |, Import Prices —
Supply Forces > Demand Forces

Import Prices  Export Prices
1) @) ) “@)
Post Plague x Capital-Int. 00875 0,664
0.136) (0.298)
0-10 Years Post Plague x Cap-Int. 0.303 0375
(0.195) 0.224)
1120 Years Post Plague x Cap-Int. 00534 08147
0.176) (0.296)
21-30 Years Post Plague x Cap-Int. 00776 -0.801"
0.138) (0.341)
30 Years Post Plague x Cap-Int. 0.0603 0,657
0.152) (0340)
Fixed Effects:
~ Area x Sector x Year v v v v
— Origin x Destination x Year v v v v
~ Origin x Destination x Sector v v v v
~ Origin x Sector x Year v v
~ Destination x Sector x Year v v
Observations 89334 89334 73091 73091

Labour Scarcity — Productivity Growth

= Many EU economies grapple with both low productivity
growth and a shrinking workforce.

= This labour scarcity leads to productivity growth if
agents adjust to factor price and comparative advantage
changes. Institutions should not shield them.

= Labour-scarce economies export deflation: my findings
are thus relevant for labour scarcity in both EU
economies and their trading partners.
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