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Motivation  Contributions

Our Contributions

@ We quantify the economic consequences of regional independence
(Catalonia, Spain, EU, World)
@ using the theoretical properties of the gravity equation: exports,
output, consumer & producers prices
@ We apply methods to study regional economic disintegration

@ Three layers of trade borders: country<—=-country, region<=>country,
region<=region
e Trade data of +150 countries and 17 Spanish regions
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Motivation Results

Key findings

@ Trade border coefficients are heterogeneous and normally distributed.
o Regional borders are significant, but “shallower” than international
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Motivation Results

Key findings

@ Trade border coefficients are heterogeneous and normally distributed.
o Regional borders are significant, but “shallower” than international
@ GE counterfactual experiments were Catalonia secedes from Spain and
e joins the EU and only increases regional border (CAT: -5.1% ESP:
-1.1%)
o joins the EU in similar terms as Portugal (CAT: -5.9% ESP: -1.1%)

o outside the EU as Switzerland (CAT: -10.2% ESP: -1.1%)
e outside the EU as and the WTO (CAT: -11.2% ESP: -1.1%)

o Distributional & dynamic effects
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Background

Related literature

@ Law: Voting rights, sovereignty limits, and the EU. Madiés et al.,
(2018), Bossacoma Busquets (2017), Piris (2017).

@ Political Science: Polarization, political support, and the EU. Barrio
and Field (2018), Barrio et al., (2018), Rodriguez-Teruel and Barrio
(2021), Holesch and Jordana (2021), Hierro and Queralt (2021).
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(2018), Bossacoma Busquets (2017), Piris (2017).

@ Political Science: Polarization, political support, and the EU. Barrio
and Field (2018), Barrio et al., (2018), Rodriguez-Teruel and Barrio
(2021), Holesch and Jordana (2021), Hierro and Queralt (2021).

@ Economics:

o Brexit: Dhingra et al. (2017 ), Breinlich et al. (2020, 2022),
Mcgrattan and Waddle (2020), Abramson and Shayo (2022)

o State fragmentation: Reynaerts and Vanschoonbeek (2021);
Yugoslavia: Rodriguez-Pose and Stermsek (2015), Monastiriotis and
Zilic (2020)

o Borders: Coughlin & Novy (2021), Santamaria et al., (2023)

o Catalan independence: Comerford et al., (2014; 2019)

o Great Recession: Fetzer (2019); Almunia et al., (2021)
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Theoretical Foundation and Empirical Strategy = Theory

Structural Gravity equation
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where P; is the CES consumer price index given by P; = [Z,-(y,-p,-j)l*o—}
Empirically (3) becomes:
Xij=exp(TU+7T/+xJ') X Ejj (5)
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Theoretical Foundation and Empirical Strategy = Theory

GEPPML

@ For our counterfactual analysis, we rely on the structure of the
theoretical model described above and PPML's property highlighted by
Fally (2015 JIE) that the estimates of the fixed effects from gravity
estimations are perfectly consistent with the structural gravity terms.

@ The MRT I'I}’G and le"’ can be recovered from the fixed effects as

follows: o
N °=EYiexp(—7), (6)
and -
1-6 _ & ~
Pj o= EOeXP(_XJ)a (7)

where 7; and ¥ are the estimated fixed effects from Equation (5), and
Eo denotes the expenditure of the country chosen as numéraire.
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Theoretical Foundation and Empirical Strategy = Theory

@ The three-step GEPPML procedure from Anderson et al., (2018), uses
equations (1), (6) and (7) to calculate counterfactual effects by
changing the trade cost vectors and then obtain counterfactual values
for

output, Yi© = (pf/p;) Yi
expenditures, Ef = (pf/p;) E;
trade flows, X.

—~—\ C —~—\ C
consumer and producer prices ( (I'I}*G) and (le*") )

@ The reported results are then the percentage changes between baseline
and counterfactual values, i.e., for output
Output% = (Y — Y;)/Yi x 100.
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Theoretical Foundation and Empirical Strategy =~ Empirical strategy

Symmetrical trade borders in structural gravity

X,'j: exp (T,‘j + +Xj) X Eijj
= exp T/ +INTL_BRDR_ALL; + 7+ %) x &
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Symmetrical trade borders in structural gravity

X,'j: exp (T,‘j + +Xj) X Eijj
= exp T/ +INTL_BRDR_ALL; + 7+ %) x &
T/,'J'+7'Ci+){j
B INTL_BRDR+
~OPINTL_SPAIN,+
INTER_REGION;

X Ejj
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Theoretical Foundation and Empirical Strategy =~ Empirical strategy

Symmetrical trade borders in structural gravity

X,'j: exp (T,‘j + +Xj) X Eijj
= exp T/ +INTL_BRDR_ALL; + 7+ %) x &

T/,'j + i+ X
|NTL_BRDRU+
|NTL_SP/—\|N,-J-+

|NTER_REG|ONU
T/,'j + i+ X
|NTL_BRDR_EUU + |NTL_BRDR_nonEUU+
|NTL_SPA|N_EU,-J- + |NTL_SPA|N_nonEU,-j+
|NTER_REG|ONU

=exp X €jj

= exp X Ejj
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Theoretical Foundation and Empirical Strategy =~ Empirical strategy

Symmetrical trade borders in structural gravity

X,'j: exp (T,‘j + +Xj) X Eijj
= exp T/ +INTL_BRDR_ALL; + 7+ %) x &

T'j+ i+ 2 Ti+mi+x
_ INTL_BRDR;+ o ¥ Country,INT_BRDR;+ )
TPl OINTL SPAING+ | T OP |y Region,INTL_SPAIN+ |
INTER_REGION,; ¥ Region,INTER_REGION;;
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B INTL_BRDR_EU,; +INTL_BRDR_nonEU,+ )
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Theoretical Foundation and Empirical Strategy =~ Empirical strategy

Counterfactual with trade borders

Tl,'j+
¥ BCountry, ;INT_BRDR; + BprrPRT_INT_BRDR;
Y BRegion, INTL_SPAIN;+
Y BRegion, ;INTER_REGION;; + Bcar CAT _INTER_REGION;;
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Theoretical Foundation and Empirical Strategy =~ Empirical strategy

Counterfactual with trade borders

Tl,'j+
¥ BCountry, ;INT_BRDR; + BprrPRT_INT_BRDR;
Y BRegion, INTL_SPAIN;+
Y BRegion, ;INTER_REGION;; + Bcar CAT _INTER_REGION;;

tb,-j = exp

T/,'J'—I—
Y BCountry, 1INT_BRDR; + BprrPRT _INT_BRDR;
Y BRegion,,INTL_SPAIN ;+
Y BRegion, ;INTER_REGION;; + < prr CAT _INTER_REGION,;

t% = exp
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More sovereignty

Switzerland

EU

Higher economic costs



Theoretical Foundation and Empirical Strategy = Data

Data

@ There is neither an official source of administrative interregional trade
data nor a consensus on constructing them.
e Some authors rely on gravity-like methods to construct regional trade
data. However, gravity estimates with these data are not reliable.
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Theoretical Foundation and Empirical Strategy = Data

Data

@ There is neither an official source of administrative interregional trade
data nor a consensus on constructing them.

e Some authors rely on gravity-like methods to construct regional trade
data. However, gravity estimates with these data are not reliable.
@ Region-to-region intra- and inter-national trade flows for the 17
Spanish regions (Nuts 2) came from the C-Intereg project?.
o These data is gravity “free”
o The C-Intereg merges freight datasets by transport mode (roads,
railway, sea, and air) and type of products with product-specific price

vectors and imposes output and trade constraints at the national and
regional level.

o Country-to-country international trade flows came from the ITPD-E
dataset of the US International Trade Commission (USITC).

@ Both datasates provide domestic datall

1www.c—intereg.es
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Figure: Country Borders (year 2012)
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Figure: Country and Region Borders (year 2012)
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Figure: Country, Region-to-Country, and Region-to-Region Borders (year 2012)
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Figure: EU vs. non-EU Country and Region Borders (year 2012)
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Figure: Border coefficients, heat map (year 2012).
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Figure: Region-to-country border coefficients, heat map (year 2012).
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Border coefficients

-3.5

Figure: Country Borders (years 2001-2017)

Estimates from Table 1 Column 1 Over Time
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Border coefficients
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Figure: Country and Region Borders (years 2001-2017)

Estimates from Table 1 Column 2 Over Time
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Figure: Country and Region Borders (years 2001-2017)

Estimates from Table 1 Column 3 Over Time

[ERSRSEEREEERRRNS

-2 -1
1

3

Border coefficients

SEEEE

2001 2003 2005 2007 2009 2011 2013 2015 2017
Years

® Country-to-country borders @ Region-to-country borders
M Region-to-region borders




Figure: EU vs. non-EU Country and Region Borders (years 2001-2012)

Estimates from Table 1 Column 4 Over Time
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Figure: Catalonia’s borders over time

Cumulative change of Catalan regional border thickness
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Figure: Counterfactual 1: Catalonia’s regional border as EU country border.
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Figure: Counterfactual 1: Catalonia’s regional border as EU. Change (in %) of
real output for regions in the dataset.

-

Castile Leon

S
=

Andalusia

5 2
Ty S

<7



Figure: Counterfactual 1: Catalonia’s regional border as EU. Change (in %) of
real output for countries in the dataset
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Figure: Counterfactual 2: Catalonia's regional border as Portugal's EU border.
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Figure: Counterfactual 3: Catalonia outside the EU, same border as Switzerland.

Catalonia not in the EU as CHE, year 2012

Exports Output
0 0 000 o o o o 0
O G M AT o O A= R A ) 299 o0 ° o
o e 2 NAV AND GAL MR VRS Ak con o
—_ - —_ o
§ § “ ARA ﬁ V0AL
j2} -
£ 2 2
& El
w
-30 8
-40 -10 o
Export Change: Output Change:
Rest of Spain -4.694% Rest of Spain -1.095%
Catalonia -38.691% Catalonia -10.216%
Consumer Prices Producer Prices
5 0 0 o
— wo Q&
§ AT g aom 5 90 0 (:?L M?R o g E?A o,
5 4 < 200
Q ol BAL vaL
2 3 £
o o
o 9 o]
o @
g o 2R S 4
123 °
c 1 o o0 0 o o
8 \A?n oo 3 o N0Av A?D fi vt VC:> A WA oaT &
[ R 6 L]
aar

Consumer Prices Change:
Rest of Spain 0.915%
Catalonia 4.878%

Producer Prices Change:
Rest of Spain -0.504%
Catalonia -5.837%



Exports (%)

Consumer Prices (%)

Figure: Counterfactual 4: Catalonia outside the EU and the WTO

Catalonia not in the EU and WTO, year 2012
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Figure: Welfare Change for Catalonia and the Remaining Spanish Regions Over
Time
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Output Change (%)

Figure: Welfare Change for the Remaining Spanish Regions Over Time
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Conclusions

Take-aways

@ This paper develops applied methods to study the economics of
regional independence under the lens of trade borders

o International trade borders are heterogeneous
o We show that regional borders matter (even in the EU)
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@ This paper develops applied methods to study the economics of
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o International trade borders are heterogeneous
o We show that regional borders matter (even in the EU)

@ An independent Catalonia would hit Catalan and Spanish welfare (and
EU & World)

o Consumers and producers would be affected
e Madrid has leverage
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Conclusions

Take-aways

@ This paper develops applied methods to study the economics of
regional independence under the lens of trade borders

o International trade borders are heterogeneous
o We show that regional borders matter (even in the EU)

@ An independent Catalonia would hit Catalan and Spanish welfare (and
EU & World)

o Consumers and producers would be affected
e Madrid has leverage

e We provide some economic rationale (austerity, “venting out”) to
regional independence movement.
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