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Why this topic .

® In recent years, globalization has changed dramatically;

® Shocks, wars and trade frictions lead to decoupling, recoupling, reshoring, derisking... el el e ————

® “Grey rhinos” and “black swans” are popping up all over the place;

® The research on regional economic resilience provides new insights !
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The role of regions

® Region is the main vehicle for large countries to participate in economic globalization;

® Global-local interactions contribute to tighter linkages among world regions;

® Region, as a complex giant system, may win benefits or suffer losses from such linkages;

® How to cope with external shocks is vital for regional development and policy implementation.
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Some definitions and reviews...

1.1 Concept & Context

Part ] Theories 1.2 Theoretical development

1.3 Theoretical outlook
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] 1.1 Concept & Context —

® A large literature has explored the resilience of regional economic systems after the 2008 financial crisis;

® Resilience has been viewed from engineering, ecological and adaptative perspectives;

® Overall, resilience is the ability of a system to bounce back from shocks;

® But not necessarily reach another equilibrium... e.g. evolutionary resilience
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1.1 Concept & Context

® Regional economic resilience refers to the ability of a region to
withstand and recover from shocks and disruptions. It involves the
capacity of a region to adapt, adjust, and bounce back from shocks

that may negatively impact the local economy.

® Viewing economic resilience from a spatial perspective so that we
can study the spatial distribution of economic resilience.
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Spatial economic resilience
Modica and Reggiani (2014)
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I 1.2 Theoretical development —

® The equilibrium perspective believes that the bouncing back could reach the original level;

® Or, achieve a new equilibrium... maybe lower or maybe higher;

® Common in physics, engineering and ecology. But is that true in an economic system ?

Engineering Resilience
Single Balanced Cognition

Single system with resilient characteristics
for restoration to its original state.

Ecological Resilience
Multi-balanced Cognition

System has the capacity for adaptation and
change to transform into a diverse state
of equilibrium.

Wu et al. (2022)
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B 1.2 Theoretical developm et

gy

® However, regional development is a complex system;

® No straightforward equilibrium, but evolutionary and adaptive;

® Hence, the adaptive resilience fits better;

® Path dependence, varieties and complexity have been integrated with economic resilience.

Gradual evolution Punctuated evolution s 1 I' |

Time

|q = Periods of inertia
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actve [ PASSIVE

t = Periods of cladogenetic resilience

v

Amount of configuration variation

Currgnt Oginian in Enviionmental Sustanability COEVOLVING DIVERGENT PATHWAYS OF DEVELOPMENT AND RESILIENCE

McCarthy et al. (2017) Haider et al. (2021)
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H 1.2 Theoretical development —

Path depedence

® Path dependence, path lock-in, path creation... are important components of the theory;

® Regional development is highly related to industrial base, historical conditions, endowments...;

® Path lock-in may weaken regional innovation, thus leading to poor economic resilience;

® [or instance, old industrial bases in USA & China...

r
Development of
- " - " industry or
Regional Relative Economic Performance technology
4 (for example,
H number of firms,
Positive local externalities and High inter-relatedness and numi:erof Ongoing change and mutation
increasing embeddedness and embeddedness induce inflexibility, :r?;%)g??:é
inter-relatedness generate ' create negative externalities and market)
increasing returns and ' hinder innovation, causing reduction
stimulate rising economic ' in relative economic performance., Life cycle-type trajectory
performance, ; \ Lock-in to a stable equillbrium
'
- r ' o
The “strength of ' The “weakness of /
strong ties” i stromg ties™
| Resurgence or rejuvenation
* Time >
‘Positive ‘lock-in™ ‘Megative *lock-in™ Time

Martin and Sunley (2006) Martin (2015)
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H 1.2 Theoretical development —

Varieties

® Regional industrial variety as a source of generating economic externalities;

® Related variety vs unrelated variety;

® \Who promotes or harms regional economic resilience ? Not sure...
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Cainelli et al. (2019)

Related Variety
(2001)




:@;’ Z]t }f. /
B 1.2 Theoretical development —

Complexity
® Regional economic resilience does not occur at a particular point in time;

® The ability of self-organization and self-adaptation;

® Shocks have hysteresis as well -- we need a “complex” model -- e.g. complex networks.

RISK RESISTANCE  REORIENTATION RECOVERABILITY

: 1 . g : 1 . 1

Scale, Nature

and Duration

of Shock
Pre-Shock Extent and Post-Shock
= Vulnerability Depth of z
Regional Nature of Regional
Developmental nn‘c(l' l'slmusre Re;hock to Adjustment Developmental
Pathway to Shock Pathway

T A

Regional Economic Structures, Resources, Capabilities
Competences
Business Cultures, Confidences and Expectations
Local (and National) Institutions
Nature and Extent of Supportive Policies and Measures

Martin and Sunley (2016) by Jun Park https://complexsystemstheory.net
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B 1.3 Theoretical outlook |

What we further need -- Dynamic perspective

® The resilience of regional economic systems to risk evolves dynamically;

® Region’s response to various shocks is different;

® There is an endogenous dynamic process of change in the regional economic system.

Year
High
2008 2009 2010 2011 2012
0 T -
7
; -2 ”
S "
E ; 4
o
—
g, -6
c . . .
O = Reference Recovery Scenario
-8
Low Dynamic Resilience Scenario
» -10

Short Duration Prolonged

Martin and Sunley (2020) Xie et al. (2018)



7 1.3 Theoretical outlook

What we further need -- Agency perspective
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® Multi-agency interactions can have a significant impact on regional economic resilience;

® E.g. firms, governments, NGOs, labor force... and even a single person.

Resistance to and
Recovery from Shocks

Industrial and Business \ /Labour Market Conditions
Structure » Skill profile of labour force
« Diversity v. specialization * Gender profile
* Market orientation < * Occupational flexibility of

* Supply chains workers

* Wage and hours flexibility

* Mobility

* Attachment to labour market
* Expectations

* Firms size and ownership

* Entrepreneurship

* Business confidence

* Debt structure and financial

v

\ strength / Agency and /
A Decision-Making A
* Perceptions
* Expectations
v + Confidence u
\ « Initiative / \
Financial Arrangements + Conventions Governance Arrangements
« National financial environment « National government economic
(interest rates, etc.) policies and support measures
* Loan conditions and attitudes < * Local government economic
of financial institutions policies and strategies
(national and local) * Non-state business and labour
3 ir > SRR
* Equity market conditions d ;m"ke‘ SUPP?H l"flllulloﬂs
* Alternative sources of finance nternational regulatory
(loan and equity) amangements
\- Local state support / \

Martin and Sunley (2020)

Development
trajectory or path

(resilience outcomes)

Chod > CoventD  Cyend
Coven  Coventd

Manifestation

Interpretations

Use of forms of
power

Structure and
embedded agency

(resilience capacities) STRUCTURES

Economic structures, labor market, community, built
and natural environment, formal and informa
institutions

Kurikka and Grillitsch (2020)
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What we further need -- Network perspective

® Network resilience reveals the micro-foundations of regional economic resilience;

® E.g. network robustness, vulnerable nodes (edges)...

® Geography may cross-fertilize with physics, informational biology and system engineering.

® 0 © 6 0 ©
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] 1.3 Theoretical outlook -

® To summarize, regional economic resilience has become a research hot-spot; -

policy mechanis

® Not only in Europe, but also in elsewhere; - ﬁ"ﬁ' analysis
demand
ﬁ, @uenclng factor
® The focus on “shocks” is important, but not enough so far; = @
investm
. - - . . suienﬁginnal integration
® Key words: Covid-19 pandemic, agency perspective, multi-scale problems... @ton @gricuin

@certaint
ésource-based city

erket ealiutempnlal evolution

Type Definition Approach References - @ rtheest china
Engineering The ability of regional economies to *bounce  Equilibrium (Fingleron et al, 2012; Martin Provares @reerkresience
resilience bock’ from shocks to a pre-shock approach (single and Sunley, 2015; Ringwood ]
equilibrium equilibrium) et al, 2019) @z,m...,éxm e T — e sdapiion Qm"'“ nemork
Ecological The ability of regional econamies o absorb Equilibrium (Brown and Greenbaum, 2017; @a*""aw@& = . @uiona! policy
resilience shocks and maintain their current approach Holling, 1973; Modica and @"”’;ﬁ?@’w . - vid 19
equilibrium by undergoing minimal (multiple Reggiani, 2015) @ e o ehnology
structural and'ar functional change equilibria) @,,,,.?@m ation @"v @""‘ ok @
Evolutionary The ability of regional economies to *bounce  Adaptive approach  (Bristow and Healy, 2014 ©.mce@° a'"s'""-“ I ustry
resilience forward” by adapting parts of their (partial adaption) Dawley et al, 20010; Martin, @"‘"""@"; [Nm=et ==
structures and functions in response to 201 2; Sutron and Arla, - @""“““"‘““ — L eoximity
shocks 2022) @ @@
Transformative The ability of regional economies to create Adaptive approach  (Banica et al, 2020; Chapple and "
resilience new reconfigurations of their structures  (full adaption) Lester, 20010; Gong et al,
and functions in response to shocks 2020a; Trippl et al., 2022)

Sutton et al. (2023)



TR y 4 S
P S A

PEKING UNIVERSITY

How Chinese regions cope with
external shocks?

2.1 Global financial crisis and RER

Part 2 Empirics 2.2 US-Chinatrade wars and RER

2.3 COVID-19 pandemic and RER
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1 2.1 Financial crisis and RER —

Public debt increased rapidly after the crisis in advanced economies.

Research Background I Actunl ot o-GOP et n

% of GDP,? Index: 100 = 2000 advanced economies, %

175 . . -
Pre-crisis Crisis Post-crisis

164164
Public
150
125
Private*

! 2000 2007 2017® 2000 2007 20172

Industrial and Corporate Change, 2021, 30, 16551676
DOI: hitps://doi.org 10,1086 ce/dtab0dd
Advance access publication date: 27 July 2021

Original Article

Do not put eggs in one basket: related
variety and export resilience in the

post_crisis era ) R c201?3 o l:ubh(:( e ‘Frl\.;altte‘
Canfei He'?, Tao Chen® and Shengjun Zhu*>- exed 1o 100 ]r.a::mm mh;q ::ao . 'J L.TJ B
McKinsey&Company
® Export resilience reflects a country’s globalization participation;
G0

® Of course, the financial crisis has swept through global markets; 0

® \\e ask the following questions:
| 10 J1tH 2H 3H 4H 5H 6H 7H 8H 94 1gH 11H 12H

> Who was most affected by the shock ? 20

» What conditioned the spread of financial risks ? — R —

The fluctuations of China’s trade



NI TN
55¢ PEKING UNIVERSITY

i 2.1 Financial crisis and RER —

Theoretical analysis

® \\e focus on the effects of industrial structure (varieties) on Regional Economic Resilience;

® Related variety is an important way to promote knowledge spillovers; However, it may amplify the transmission of
risks -- the Domino effect (cascade);

® Unrelated variety, and the corresponding network structure, may diverse external risks.

Region a with a high Region b with a low level
level of related variety of related variety Q @
s Inugtrial relatedness 3 3 3 3 '@ Q\ M @ ’® . @

s 3 External shocks @‘ P L @ / AN “ < \
[EE]  Industries directly affected by external shocks @ @ ‘ ‘. o ! * ‘ | I \b
Probability of being affected by external shocks: @ v @ @ @ ‘ ‘ ‘ @ /

0% 4 ‘ ‘__,_@ @ ()
= @ /e @)

C % ¥ @ ¥ @ concadii cascade; cascade, cascade;
1 o : : (a) content similarity (b) structure similarity

From the author Feng et al.(2021)
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1 2.1 Financial crisis and RER I

Hypothesis

® Discussions on unrelated variety is far from enough (when we conducted this work); Inspired by network science,
we propose that:

® H1: Regions with many related industries are more vulnerable to external demand shocks;

® H2: The negative effects on certain industries may be easily transferred to other related industries.

\
@ Profile 1 ‘
O Profile 2

[
© Both

Before propagation After propagation

Cowen et al.(2017)
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i 2.1 Financial crisis and RER —

Methodology & Modet Ve, 2007 = —Z (S.7.2007H.,J,2007)

X Xeir | = o L Z $6/,2007 [ 5c,j\2007
ratec = Z —rategj; ~ Z = (ncBej) | AlnYi+ AlnYi + (o — 1) AlnP,; | > 2007 = Sc,1,2007 52 Sc,1, 2007
_ Xe,t _ Xty : jer; N oh oy 200+
JELL, ¢ JEL; !

\1/ The calculation of related-variety index

city’s export rate i (Axes — Adey)

E resilience .y = G L

|"'3'xf,a‘|
related variety X ¢ — %2008
AXxep= | ————— | x.2008
X2008

The calculation of RES index

demand shock

resilience. j ; = Cy + B11v.j. 2007 + Xcj2007 + Mt + eyt + Ecjit

price index shock v Dependent: resilience of city-level export;

v Independent: varieties of local industry;
v Controls: population, innovation, infrastructure, etc.

Intuition: Given the price index and the level of demand shock, |
hlgher RV |eadS tO greater export |OSSGS The setting of a baseline regression model
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i 2.1 Financial crisis and RER I

Descriptions
RV index is higher in the Yangtze River Delta, the Pearl .| Non-resilient areas are mainly distributed in the
River Delta and the Beijing-Tianjin-Hebei Region. - | central provinces, while those along the southeast
- | coast have a higher RER level.
A "
A
I‘“fv‘
A
£
é’\
j T
b
Related Variety (2007) /_r ' | i p— (2009)\‘\%
P . e — e enseen
Bl 2233 2 ' : slightly resilient
| EERY] / ; highly resilient
0 250 500 1000 ' —"7”:"” ™ : ) zsoN::oala 1000,
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i 2.1 Financial crisis and RER —

City-level Results

® Related variety harms city-level export resilience ;

® Meanwhile, unrelated variety counterbalances !

Dependent variable: resilience (1) (2) (3)
rv -0.588" -1.0307" -0.9577
(0.299) (0.288) (0.329)
uy 128777 133777
(0.297) (0.301)
popdensity -0.934
(8.030)
patent 0.032°
(0.019)
infrastructure -0.037
(0.037)
distance 2.816°
(1.675)
intervention 0.256
(0.329)
Fixed effects Province-year
Observations 559 559 559
R-squared 0.252 0.292 0.301

Robust standard errors clustered at the city level in parentheses.
#EP<(0.01.

#*P<0.05.

*P<0.1.
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B 2.1 Financial crisis and RER —

Robustness checks

IV 25LS IV 25LS
Dependent Method 1 : Introduce an instrument variable (1V)
variable:
resilience (1) (2)
-2.528" -2412" « (Calculate the RV and UV on the basis of city employment structure in 1998
(1.077) (0.986) .
v 1.8217" 1.775™™ and 1999’
(0451) (0.426)
popdensity L ) a lls . .
(11.263) (10.722) It may determine the variety level of 2007;
patent 0.062" 0.059""
(0.032) (0.029)
infrastructure 0.01a 0.013 o - - - - .
(0.053) (0.052) But historical data may not directly impact the export of 2007;
meervention 0.155 0.167
(0.327) (0.326) ) . )
distance 3.212° 3.159° « An effective control for endogeneity (reverse causality...)
(1.819) (1.769)
Observanons 553 555
R-squared 0.247 0.256
rv_empl 998 0.489™""
(0.108)
rv_empl 999 0.438™™
(0.098)

First stage F 1998 2055
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i 2.1 Financial crisis and RER —

Robustness checks ®i,j, 2007 = Min (F{Rffflc,f.znn? > 1|RCA j 2007 > 1) ,F(Rfiﬂc,;‘,znn? > 1|RCA_ ;3007 > 1)) ,

(14)
where

. X2 iXei2
MNew v MNew rv MNew v R{Jﬂc,f,lﬁn? = Z - IR'H?ZJHIZZ - n.n? (15)
measure measure measure cve. i, 2007 i e, 2007
(four-digit) {median) {mean)
(3) 4) (5) H ;2007 = — ZI.E - (sc.i2007 logs (sci2007)) (16)
-1.248"" -0.898"" -0.839"*
(0.403) (0.329) (0.328) o
1.369™" 2203™" 2,118 $ci2007 = G200 (17)
(0.298) (0.516) (0.515) Z;‘ERJIEM? Xc,i2007
-l 40 =L 3838 =l 335
(7.788) (8.112) (8.123) —
0.029 0.029 0.028 10007 =S H.izpor X —2i2%07 18)
(0.019) (0.019) (0.019) 2007 Z 42007 > iXcj2007 (
~0.041 ~0.040 ~0.042 !
(0.036) (0.037) (0.037)
0.264 0265 0.271
(0.340 (0.334 (0.335) Method 2 : New measurements of RV and UV
A ] e h] a0
(1.716) (1.690) (1.696)
o S S « We use 4-digit industries (instead of 6-digit) to re-calculate the indices;

* Follow Boschma et al., (2012) as above. The results are good !
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i 2.1 Financial crisis and RER —

Robustness checks

Winsonzed wio direct-
dependent controlled
variable Growth rate municipaliies  2009-2013
Method 3 : Replacement of the dependent variable
(6) (7) (8) (9
O « Winsorized dependent variable at 0.25% and 99.75%;
1.244™" 0.154™" 1.357°" 1.019™""
(0.283) (0.035) (0.302) (0.203) .
0267 ~0.073 -3.364 -0.138 » Regard export growth rate as a proxy for resilience;
(7.762) (0.908) (8.377) (5.848)
0.029° 0.004 0.035" 0.019
(0.017) (0.002) (0.019) (0.018&) ° : _ P - .
Y039 N 004 o 0se N 024 Exclude direct-controlled municipalities;
(0.034) (0.004) (0.037) (0.028)
0.252 0.027 0.248 0.315 ) .
(0.321) (0.036) (0.327) (0.293) « Widen the time frame (2009-2013).
2.897 0.3527 3.43° 2.078°
(1.534) (0.190) (1.851) (1.117)

559 559 551 1,399
0.312 0.373 0.303 0.315
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i 2.1 Financial crisis and RER —

Industry-level Results

® Related variety harms industry-level export resilience;

® Such a result is supported by different measurements of RV.

rv based on industrial classification rv based on export relatedness
Dependent variable: resilience (1) (2) (3) (4)
rvic =0.048"" =0.048™"
(0.019) (0.019)
rvir -0.1887"" -0.184""
(0.034) (0.033)
sea 0.043 0.044
(0.032) (0.032)
foe -0.184™"" -0.183""
(0.040) (0.039)
processing =0.106 =0.100
(0.073) (0.072)
Fixed effects City-year, industry-year
Observations 354923 354,923 354,923 354923

R-squared 0.052 0.052 0.052 0.052
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i 2.1 Financial crisis and RER —

Industry-level Results

(1) (2) (3) (4)
Py 08 ® Firms exporting diversified products may be
rvit -0.100""" -0.077 I .
e PR hit harder;
rvic s dif =0.131%"
0.025 . . .
e dif 0-02) _0.083"" ® Manufacturing firms may be hit harder
(0.022)
rv'€ x manu -0.118™"
| (0.035) ® A possible reason is that both types of firms
rv'" x manu =0.110 - . .
(0.033) often need richer market information, and the
sea 0.065 U.0&66 0.043 0.044 : : fal : HI- :
0.004) (0.034) (0.032) 0.032) financial crisis has impeded their information
foe -0.179""" -0.178™"" -0.184™" -0.181""" flow
(0.041) (0.040) (0.040) (0.039)
Processing =0.106 =0.103 =0.105 =0.101
(0.076) (0.073) (0.073) (0.072)
O bservarions 318,099 318,099 354923 354,923

R-squared 0.052 0.053 0.052 0.052
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2.1 Financial crisis and RER —

Z E;ﬁj (.LI-'!-, ,EUU? IE.,I

Mechanisms density ,
ﬁ':.i': Z (D
E;&} 1 !, ,._UU?
(1) (2) (3) (4) (5) (6) The calculation of density index
resilience density* resilience resilience density™ resilience
rvic -0.046"" 0.009°"" -0.035"" resiliencecj: = Co + Birvejoo07 + Xe 2007 + et + it +&cis (24)
(0.019) (0.002) (0.018)
density'c -1.1457°
{OIBZJ deusit}'ﬂ‘r = (:] + jlrvc‘l;‘lnn? + Xc,f.l[m? + et + it +EcJ,r {25]
v -0.1847"" 0.0057 -0.079°"°
(0.033) {0.001) (0.028)
density“ _21.786°7 resilience ;e = Cy + B3rve 2007 + 34duxsn)wr + X 2007 + New + s +Ecjs (26)
(2.9786)
sea 0.043 -0.000 0.043 0.044 -0.000 0.041 Mediation effects model
(0.032) {0.001) (0.032) (0.032) {0.000) (0.032)
foe -0.1847"" -0.003 -0.187""" -0.1837"" 0.001°" -0.164"""
(0.040) {0.002) (0.039) (0.039) {0.000) (0.037) . . -
processing ~0.106 ~0.002 ~0.108 ~0.100 0.003°" ~0.032 ® \We introduce the density index to measure the
(0.073) {0.003) (0.073) (0.072) {0.001) (0.075) . -
dvalseofre  a3s o s o relatedness between industries.
B2x B4 -0.010 -0.105
P(B2xf[4)=0 0.000 0.000 Sh k I d |
Observations 354,923 354,923 354,923 354,923 354,923 354,923 .
R-squared 0.052 0.331 0.054 0.052 0.971 0.059 OCKS may propagate to more re ate SeCtorS )
Robust standard errors clustered at the city level in parentheses.
FEEP < (0.01. -
“+P.<0.05, ® E.g. From metal to car manufacturing...
"P<0.1.

All dependent variables are winsorized ar 0.25% and 99.7

® RV-style industrial layout has been challenged !
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1 2.1 Financial crisis and RER —

Conclusions

o/:: ,)o% ® Related variety may harm city’s export resilience;
Q%Z%% ® Shocks tend to propagate via industrial networks;
? ® RV is good... but... not forever,
® However, we only consider the background of financial crisis here;
® Possibly, industrial RV may enhance economic recovery;
James Tobin ® E.g. after an earthquake or other natural hazards...

But remember, putting eggs in too many baskets may lead to loss as well...




2.2 US-China trade wars and RER

Research Background

Economic sanctions and regional resilience: Evidence
from the US-China trade war

Peng Zhang?, Canfei He®, Jing Li*, Wenyu Wang”

® Economic sanctions may harm economic globalization;
® US-China trade war is eye-catching !
® \What types of cities suffered the most ?

® How to mitigate the negative effects ?

ez X ¥ /
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U.S.-China Trade War:

A Timeline
Cumulative tariffs between the U.S. in China in 2018-2020
W US tariff action M Chinese tariff action Tariff rate

January 22/|Trump signs tariffs on imported solar panels/steel
March 8, 2018 |and aluminum for all nations, including China

: China puts additional 15/25 percent tariffs on
April 2,2018 $3 billion worth of U.S. goods

250%

July 6,2018 -4

25%

August 23,2018 8
25%

25%

September 24, 2018 $200b———————— 10%

5-10%

$250b 25%
$110b= 20-25%

$250b @ 30%
$300b=— 15%

20-25%
5-10%

$250b—— 30%
$300b =—7.5-15%

20-25%
2.5-5%

May 10, 2019

September/
October 1, 2019

February 14, 2020
(Phase One deal)”

* China/the U.S. have also been accepting tariff exemption applications
for a range of products

Source: Media reports

©@®O statista %a
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: 2.2 US-China trade wars and RER e

Theoretical analysis
H1: The U.S.-China trade war has had a negative

impact on economic activity in Chinese cities that

® \Why the U.S.-China trade friction is affecting the city's exports ? rely heavily on U.S. imports.

® The tariff hike could reduce demand for Chinese products in the
U.S. market and lower the revenues of exporters in some Chinese
cities;

® Some exporters may opt out of the Chinese market due to falling
expectations of the economy.

H2: Domestic firms' higher exports to the U.S.
help mitigate the negative impact of the U.S.-China
trade account on the city's economy.

® Moreover, export patterns dominated by foreign-owned firms may
be less resilient to trade wars; cities with predominantly low value-
added trade are less resilient to trade wars.

H3: Upgrading to higher-value-added trade can
help mitigate the negative impact of the U.S.-China
trade account on the city's economy.

® Government matters ! Businesses in areas with high-tech parks are
likely to have higher expectations of economic prospects and more
confidence in the support provided by policymakers.

H4: The layout of high-tech parks helps to
increase the resilience of the city's exports.
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2.2 US-Chinatrade wars and RER e

Methodology & Model

® The concern is high-frequency economic data (GDP) are not accessible;

® \\e use remote sensing data (VIIRS/DNB monthly level night light series) as proxies;

® Set a PSM(Propensity Score Match)-DID(Difference in Difference), regarding Aug-Dec 2018 as the experimental period;

® Divide the treated and control groups by city exports to the United States.

Ln(NTL)i = a+ b(Treati*Afier) + i + vi + €ir

\%
)‘, - nightlight intensity

N
Nightlight Nightlight

201801 o 3 201812

. k?’ : DID part
Deaene ¥ A 5 Mw

t fixed effects
0510 20 30 40

- — — Milos

0510 20 30 40
O — Vil

Samples of remote sensing images The baseline DID model
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] 2.2 US-China trade wars and RER [

Empirical Results

® U.S.-China trade war has more significant negative impact on cities with higher U.S. exports;

® The losses are estimated to be around 2.4%-3% GDP (or 1.45% GDP per capita ) in these cities;

(1) (2) (3)
VARIABLES H1: baseline DID Value of exports on the tariff list GDP
Large Ratio=1 Large Ratio=0
Treat * after D.031%* D.038** 0.029
(0.013) (0.017) (0.019)
Constant 11.162%%* 11.4]19%%* 10.878***
(0.011) (0.011) (0.019)
City FE YES YES YES
Time FE YES YES YES
N 2826 1484 1342
R? 0.14 0.177 0.153

Note: Standard errors in parentheses. " p< 0.1, p <005, "™ p <001, If the information on NTL luminosity is
unavailable occasionally for a city due to weather conditions (no more than 4 times in our monthly panel of
Chinese cities) or the process of removing outliers, we still include the observations in other months for this city
o get a representative sample of Chinse cities. We include city fixed effects which control for the number of
missing NTL values for each city in all regressions,
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: 2.2 US-China trade wars and RER e

Robustness checks

® \\e use the nightlight intensity of 2016 and 2017 and run placebo tests (for H1);

® There is no significant seasonal trends in nighttime lighting data;

® The coefficients for July 2018 and before are not significantly different from zero, so it is assumed that there is a parallel trend
between the experimental group and the control group.

(1) (2) 3) (4) (3) (6)
2017 2016
HI: . op HI: . o <1
: Value of exports on the tariff . Value of exports on the tariff
baseline list/ GDP baseline list/ GDP 3
VARIABLES DID DID £
Large Large Large Large %
Ratio=1 Ratio=0 Ratio=1 Ratio=0 €.l ¢
Treat * after  0.015 0.009 0.039 0.002 0.008 0.007 &7
(0.016) (0.014) (0.026) (0.013) (0.016) (0.020) E ’
Constant L1 121%%% 11 335%%* 10.883%*%*  10.724%%*  11.064%%%* 10.350%* % 20 .
(0.016) (0.018) (0.026) (0.014) (0.017) (0.022) ém I
City FE YES YES YES YES YES YES 29
Time FE YES YES YES YES YES YES S
N 2,881 1,514 1,367 2,813 1,492 1.321 B : : ; . : :
R? 0.091 0.075 0.140 0.26 0272 0.315 T P

Note: Standard errors in parentheses. “ p<0.1. " p<0.05. " p<0.01.
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i 2.2 US-China trade wars and RER _

Mechanisms

® Domestic exports help boost economic resilience, thus mitigating the negative effects of the trade-frictions;

® Higher value-added trade also enhances regional economic resilience towards the frictions;

® The role of government matters ! High-tech parks and preferential policies seem to work well.

VARIABLES DOMEST=1 DOMEST=0 OTRD=]1 OTRD=0) ZONE=1 ZONE=)

Treat * after -0.025 20,036 0010 -0.0527°  -0.031 0.029°
(0.021) (0.015) (0.014) (0.020)  (0.021)  (0.016)
Constant 10.996"* 11.316"° 11,023 11.310"° 11.728™ 10.856™"
(0.014) (0.017) (0.015) (0.016)  (0.018)  (0.013)
City FE YES YES YES YES YES YES
Time FE YES YES YES YES YES YES
N 1360 1466 1456 1370 991 1835
R? 0.149 0.139 0.196 0.110 0.096 0.202

Note: Standard errors in parentheses. " p<0.1," p<005,"" p =0.01.



2.2 US-China trade wars and RER _

Mechanisms

® Again, the placebo tests underpin our hypotheses H2-H4,

® All the coefficients are not significantly different from zero.

TNTH
& )
o a
. I~
T35

Jegr X
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(1) (2) (3) (4) (6)
H2a H2b

VARIABLES DOMEST=1 DOMEST=0 OTRD=1 OTRD=0 ZONE=1 ZONE=0
Treat*after 0.031 0.002 0.027 0.002 0.028

(0.019) (0.025) (0.023)  (0.021) (0.019)
Constant 10.957+%%  11273%**  10.982%** [1268%** [1.667*** 10.820%**

(0.019) (0.024) (0.021)  (0.024) (0.018)
City FE YES YES YES YES YES
Time FE YES YES YES YES YES
N 1387 1494 1486 1395 1858
R2 0.137 0.072 0.127 0.072 0.133

Note: Standard errors in parentheses. * p<0.1, ¥** p<0.05, ¥*** p<0.01.
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2.2 US-China trade wars and RER _

Conclusions

® Night-time lights intensity can be a proxy for economic resilience indicator;

® |Inter-regional linkages, value chain upgrading, and government power are important !

® Policy implications: MNEs management, industrial parks, national strategies...

® The loss of firm welfare and firm’s evolutionary adaptation should be further considered.

Trade Timelapse: USA vs. China
Each Country’s Biggest Trading Partner by Year (1980 vs. 2018)

Biggest Trading Partner* (%)
USAé_ : -OCh

"?W

how.

US-China Trade Balance, in $ Billions

Goods only, nominal terms

$5808ERREREGTERERRERBERR23gaRRERS

P 5
et Investopedlo Trump signs a trade agreement with Chinese Vice Premier Liu He, in the East Room of the White House, Jan. 15, in
Washington. (AP Photo/Evan Vucci)



Research Background

Pandemic, Path Dependence and Regional Economic
Resilience: Evidence from China
He,Canfei, Xing, Zuge,, Sheng, Hantian, Dai, Xiaomian

® COVID-19 pandemic... unforgettable memory, right ?
® \\e focus on the challenges brought by the pandemic;

® Actually, two decades ago, many Chinese cities suffered
from SARS (spring, 2003);

® Bad experience — stronger resilience ?

® As a Chinese saying goes:

A fall into a pit, a gain in your wit

US. GLOBAL
ADERSI p
LV ION
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-
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i 2.3 COVID-19 pandemic and RER —

Theoretical analysis

Output Shock 1 Cognitive Proximity Shock 2

® The theory of path dependence argues that regions learn from
historical experience;
® However, “region” is a broad concept... who learns the S R e e e e e ~
|
|
|
I

Regions that only
! ! experienced shock 2

| Regions experienced
shockl and shock 2

experience ?

Residents — Cognition
» learn something... that has been widely discussed by

e e - e— e em—— — em— —

I
Pre-shock 1 | Post-shock 1 / Pre-shock 2
|

Post-shock 2 )
psychologists and culture geographers; > — ime >
. . - utionlised Institution = Robustness
® Government — Institution Lo B
. . Shock Experience Cognition Warning/Prepare Vunerability Resilience
» learns something...e.q. better preparation, faster response

knowing what/how to do; L M fet ’Recoverability/ )

foe s o . . . . s )
: a. Cognition Recognition b. Institutional Thickening c. Technological Recombination
® FI rms —>TCChn010gy * Classical Conditioning ¢ Increasing returns * Technological reservoir
H H « Stimulus Generation * self-reinforcing * Local demand
> Iearn SomEth I ng e ConSIder teCh no I Ogy FESErVeS, * Learn from yesterday * Institutionalised system * Patent competition

drugs/vaccine development.
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l 2.3 COVID-19 pandemic and RER —

Hypothesis i exhibited in the prasence of similar stimuli
® H1: Cognition recognition
> Cities experienced SARS improve early warning of crises capacity; * ‘f t“‘
. : . =79 27 )
® H2: Institutional thickening i A y !
» Cities experienced SARS may have permanent prevention and control s )?\ " ® e
measures; ‘
® H3: Technology recombination - , - s
» Cities experienced SARS have a knowledge base for coping with the
pandemic P AX LOVID

All of these factors contribute to regional economic resilience !
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l 2.3 COVID-19 pandemic and RER —

Methodology & Model

® \We regard 2019 as the base period, and calculate city-level resilience index of 2020 (dependent);

® GDP is used as the key indicator for counterfactual analysis;

@® Cognition recognition: the website browsing index of “SARS” from 2019.12 to 2020.2;

® |Institutional thickening: laws and regulations related to SARS in each prefecture from 2003 to 2020;

® Technology recombination: the citation of SARS-related patents in 2020.

Baseline model Robustness checks -- spatial autocorrelation
RESY** = By + B1-SARS; + BXH +u; + ¢ RES{** = By + B1W-RES:™ + B;-SARS; + B3W-SARS; + B X{t* +u; + ¢
K2

capture spatial spillovers

whether experienced SARS in 2003




l 2.3 COVID-19 pandemic and RER

Descriptions

Attack rate (per million persons)
e
o

COVID-19

>z

REStHk = Ef¥k —Et

Resilience
AEtTRexp — Z Etgttk [0.00 - 0.20]
(AE™ I (0.20- 0.40]
RES2tH [AEF — (AETHyew) » gt I (040 - 0.60]
Bt = |(AEEFF)erp| I (0.60 - 0.80]
B (0.80- 1.00]
No data
O 1000 km

RES

Resilience
[0.00 - 0.20]

& ! 1 (020-0.40]
I (0.40 - 0.60]
B (0.60 - 0.80]
B (0.80 - 1.00)

] ' [T No data

. 0 1000 km

-

eul\'lx,: ﬂt;‘*

PEKING UNIVERSITY

>4

=

RES2

-

» The spatial distribution of regional economic resilience is obviously uneven;
« Some cities that experienced SARS (2003) are more resilient in 2020;

* E.g. South China region.



ez ¥

PEKING UNIVERSITY

1 2.3 COVID-19 pandemic and RER |

Empirical Results
® The experience of SARS significantly improves city economic resilience (in COVID-19 pandemic);
® \\e also control varieties, population density, number of infected cases, etc.;

® The findings still hold even if the spatial autocorrelation is taken into account.

Full Sample = Restricted Samp?o\m}lg Adjacency Economic
(1 (2) (3) 4) 1::]55)5 R{Ei)j (1) (2) (3) (4)
RES RES2 RES RES?2 ] S2 . = -
SARS 0.0375™  0.0235"  0.0411""  0.0299”  0.0408"*  0.0276" RES RES2 RES RES2
(0.0119) (0.0106) (0.0142) (0.0120) (0.0121) (0.0104) SARS 0.0343% %% 0.0228%% 0.0349%%%  (0.0256%*
v 0.0429 0.0450 -0.0196  -0.0050 0.0378 0.0375
(0.0663)  (0.0537)  (0.0649)  (0.0520)  (0.0650)  (0.0531) (0.0122) (0.0105) (0.0117)  (0.01000)
uv 0.0815 0.0361 0.1066 0.0572 0.0858 0.0537
(0.0574) (0.0562) (0.0571) (0.0565) (0.0573) (0.0533) WHSARS 0.0004 -0.0034 0.0514** 0.0446
STRUC 20.1070  -0.1139  -0.0453 -0.0869 -0.1444  -0.1310
(0.0956)  (0.0831)  (0.0962)  (0.0918)  (0.1051)  (0.0894) (0.0070) (0.0057) (0.0233) (0.0291)
LEVEL 0.1119*  0.0582***  0.0800"  0.0467**  0.1201""  0.0635™"
(0.0301)  (0.0173)  (0.0215) (0.0186)  (0.0285)  (0.0167) W*RES 0.0135** 0.2280%*
OPEN 0.0413 0.0125 0.0491 0.0287 0.0325 0.0079
(0.0295) (0.0182) (0.0368) (0.0215) (0.0284) (0.0193) {00064) {01075)
POPD 0.0378  0.0201***  0.0310**  0.0191**  0.0369"*  0.0189"" WHRES? 0.0045 0.1165
(0.0086)  (0.0056)  (0.0076)  (0.0066)  (0.0082)  (0.0057)
CASE 0.00757"  -0.0105°"" -0.007L™* -0.0105"°  0.0258  0.0036 (0.0041) (0.1104)
(0.0005)  (0.0004)  (0.0005)  (0.0005)  (0.0235)  (0.0161) . o e . e
GOV 0.1946™  0.1208" 0.1080 0.0757 02075 0.1339* Controls YES YES YES YES
(0.0872)  (0.0590)  (0.0698)  (0.0622)  (0.0822)  (0.0553) Province ‘ o ) o
_CONS 21248877 -0.2424  -0.7844™  -0.0380  -12988"  .02852 FE YES YES YES YES
(0.4149)  (0.2342)  (0.2933)  (0.2517)  (0.3714)  (0.2147)
Province FE YES YES YES YES YES YES N 291 291 291 291
N 292 292 271 271 280 280

R2 04728 04248 04886 04627 04360 02358 R 0.5836 0.1855 0.5910 0.2512
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Identification issue

First St 5 6 .
e :ar}s S(ar)s ® \\e use average sunshine hours (summer 2003) as an
o D005 o0 Instrument variable;

(0.0624) (0.0624) _
Controls YES YES ® Longer sunshine hours may slow the spread of the
Province EE VES YES virus (SARS), that is why we have negative first-
Second Stage @) ® stage8 coefficients;

Res Res_E . . . . .

sars 01730~ 0.0956" ® But sunshine time may not directly impact the virus

(0.0624) (0.0486) spread in 2020 (COVID-19);
Controls YES YES o
Province FE VES YES ® The significant results of 2SLS show that it is a good

way to address the endogeneity issue.

LM statistic 91770™ 91770

19.095 19.095

Wald F statistic [16.38] [16.38]
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l 2.3 COVID-19 pandemic and RER —

Cognition recognition: the website browsing index of “SARS” from 2019.12 to 2020.2;

Mechanisms Institutional thickening: laws and regulations related to SARS in each prefecture from 2003 to 2020;

Technology recombination: the citation of SARS-related patents in 2020.

® The three mechanisms mentioned earlier hold !

® Cognition recognition, institutional thickening and technological recombination benefit RER (at least in our case).

(12) (13) (14) (15) (16) (17) (18) (19) (20)

attention law patent Res Res Res Res_E Res_E Res_E
sars 0.3655" 0.2108* 0.3178™

(0.0852) (0.1039) (0.0942)
:"é‘ 1o 0.0723" 0.0307

(0.0107) (0.0084)
law 0.0418™ 0.0233™
(0.0108) (0.0080)

patent 0.0789™ 0.0425™

(0.0095) (0.0085)

_cons 45841 -10.4945"™ -14.3083™ -1.5806™ -0.8104™ 0.3649*

(1.5776)  (2.2646) (3.4067)  (0.4062)  (0.3431)  (0.2270) 0
Controls ~ YES YES YES YES YES YES YES YES YES
EEO""‘“ YES YES YES YES YES YES YES YES YES
N 292 292 292 292 292 292 292 292 292

R? 0.6503 0.4072 0.5607 0.5976 0.5275 0.6377 0.4513 0.4469 13.4905
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B 2.3 COVID-19 pandemic and RER e

Conclusions

® \\e have addressed the concern about RER in the context of global pandemic;

® |t is anovel trial to integrate the literature of EG, psychology and innovation theory;

® Cognition, institution and technology are important !

® In this way, we broaden the scope of “knowledge” in EG studies;

® However, the memorial of other shocks should be discussed further.

What Doesn't Kill You
Makes You Stronger !

Friedrich Wilhelm Nietzsche
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Main takeaways —

® Regional economic resilience is a promising topic in EG, international management, governance...
® Human society is disaster-prone — it is hard to predict what will happen tomorrow;

@® But we can prepare for disasters that we had experienced !

® Resilient to what, resilient of what... It is a good way to conclude economic resistance and recovery;

® But it is also a good start point to better understand the operation of regions.
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