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European regions
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Bilateral trade matrix for European regions

@ The matrix of bilateral regional trade:

X X o Xin

Xor X -0 Xow
X = . . .

Xt Xnz2 - Xun

Since >, >~ Xpm = 1, entries are trade probabilities.

@ 269 European regions covering 24 countries, 12 industries and 7 years:
» Agricultural, manufacturing and mining goods, but no services;

» Goods shipped by road (about half of all European goods trade), but not by
other means.
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Bilateral trade matrix for European regions

o Home: 40%. Country: 41%. Foreign: 19%.
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Actual distance traveled

Fraction

T T T
0 2000 4000 6000
Shipment Distance (Data)

|I | Home | | Country [ Foreign |

° Home: 21.2 Km. Country: 223.0 Km. Foreign: 631.9 Km.
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The independence benchmark

@ The matrix of bilateral regional trade:

X X2 -0 Xin

Xo1 X -0 Xow
X = . . .

Xnvi Xn2 oo Xww

> Define XY =", Xy and X2 =3, Xim.

o Independence benchmark: “the probability of a shipment from origin n to
destination m should be X9X2"

» Theoretical prediction?

» Forecast with limited information?
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Actual vs “predicted” trade (log) probabilities

Log(X,,) (Data)

T T
-20 -15 -10 -5
Log(X,.) (Predicted)

* Home * Country * Foreign |

o Home: 40% vs 1%. Country: 41% vs 14%. Foreign: 19% vs 85%.
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Home, country and foreign normalized market shares

Q'_
o -
z
2o
I
o B
-10 0 5 10
Log(S_nm)
[ Home [ | Country [ Foreign |
. Xnm
@ Normalized market shares: S,

XPXn

o Home: 469.5. Country: 11.22. Foreign: 0.44.
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Bilateral matrix of (log) normalized market shares
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The gravity framework

o Cost of shipping goods from n to m: My, =exp {;0'Z} .}

@ The gravity framework:

Mpm Mpm OvD
Snm: W (or Xnm: MOMDX X ) (1)
where M9 and MP are defined as:
Mnm
M
o) nm
ZX MOMD (3)

n
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An important example: border effect only

Predicted log(s,, ): Sigm

=0,Beta= 2.4

A
eT
3

AT BE BGCHCZ

DKE ES A FA HMUE T NL NO PL PTRO SESSK

UK

o Border effect only: M, = exp {58Bnm}
» Home/country bias

> Small-country effect
Svy S fe
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An important example: distance effect only

Predicted log(s, ,J: Sigma

AT BEBGOHOZ  DE  DKEL ES FI FR HWUE M N NO PL PTRO SESSK

o Distance effect only: M,,, = exp{cDpm}

» Home/country bias;

> Remoteness effect
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An important example: border and distance effects

1og(s,,) (Data)

log(S,,,) (Prodicted): Sigma =-1.3, Beta =-24.
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@ Border and distance effects: M, = exp {oDpm + BBam}
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Fixed-effects regressions

Table: Gravity: Fixed Effects Regressions

[@) ) () @ 6] (6)
Log(S_nm) Log(S_nm) Log(S_nm) Log(S_nm) Log(S_nm) Log(S_nm)
Border dummy 23887 2340
(0.260) (0.243)
Border / common language / common currency dummy L5307 1491
(0.189) (0.185)
Border / common language / different currency dummy L7997 L1742+
(0.228) (0.221)
Border / different language / common currency dummy 22677 -2.2420
(0.183) (0.171)
Border / different language / different currency dummy 2777 27440
(0.221) (0.208)
Border dummies for each country pair No No No No Yes Yes
Distance (constant-elasticity) 1190 1071 -1.006***
(0.0668) (0.0607) (0.0712)
Distance (variable-elasticity) No Yes No Yes No Yes
Origin FE Yes Yes Yes Yes Yes Yes
Dest FE Yes Yes Yes Yes Yes Yes
Observations 46505 46505 46505 46505 46505 46505
2 0610 0611 0623 0624 0.666 0668
Standard errors in parentheses

" p<.1, "t p< 05t p< 01

@ Distance and border effects: @

» o = —1: double the distance, half the trade.

» 3= —2.4(—2.80r —1.5) : add a border, trade drops to 10% (6% or 22%).
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The home bias effect

Table: Gravity: Fixed Effects Regressions

[ @ 3) (4) G 6)
Log(S_nm) _Log(S_nm) _Log(S_nm) _Log(S_nm) _Log(S_nm) _Log(S_nm)
Border dummy 2.380 2.3
(0.261) (0.241)

Border / common language / common currency dummy 1499 -1.466"

(0.182) (0.179)
Border / common language / different currency dummy 1763 1726

(0.228) (0.218)
Border / different language / common currency dummy 2265 2217

(0.176) (0.165)
Border / different language / different currency dummy 2782 2729

(0.222) (0.208)
Border dummies for each country pair No No No No Yes Yes
Home Bias 1013 2079°* 12717 2166"* 1424 2233

(0.259) (0.409) (0.218) (0352) (0.184) (0.289)
Distance (constant-elasticity) -1.150°** 1,016 -0.903"*
(0.0689) (0.0604) (0.0670)

Distance (variable-elasticity) No Yes No Yes No Yes
Origin FE Yes Yes Yes Yes Yes Yes
Dest FE Yes Yes Yes Yes Yes Yes
Observations 46505 46505 76505 46505 46505 46505
R? 0611 0613 0.625 0.627 0.669 0671

Standard errors in parentheses
*p< 1,7 p< 05,7 p< 01
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Statistical and political borders

Statistical (NUTS2) regions Political Regions
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Empirical strategy

@ Using only country trade, we estimate this regression for each country
In Snm = ¢,? + ¢51 + UDnm + ﬂlHBlnm + ﬂ2HB2nm + Upm

where HB1,,, and HB2,,, are home bias dummies at NUTS1 and NUTS2 level.

@ Expected results:

» Group 1. There are no regional governments (81 = 5> = 0):
* Portugal (5), Bulgaria (6), Slovenia (2)

» Group 2: NUTS2 coarser than political units (51 =0, 52 > 0):
* Finland (5), Romania (8), Slovakia (4), Switzerland (7), Norway (7), Hungary
(8), Croatia (2), Czech Republic (8)
» Group 3: NUTS2 coincides with political units (81 =0, 82 > 0):
* Austria (9), Denmark (5), France (22), Greece (13), Ireland (3), Italy (21),
Netherlands (12), Poland (16), Spain (16)
> Group 4: NUTS finer than political units (81 > 0, 82 > 0 or 8> = 0):
* UK (39), Germany (39), Belgium (11)
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Additional exercises

@ Decomposition of extensive and intensive margins
Table: Contribution to variance of In(Xam)

Num. of industries  Mean shipments per ind  Mean kg per shipment

Home 0.139 0.317 0.544
Country 0.146 0.133 0.721
Foreign 0.066 0.039 0.895

> Variation within home trade is explained by both margins, variation in foreign
trade explained by intensive margin (+90%).

@ Comparison of trade interactions and social interactions (Bailey et al 2021).

> Social connectedness is - correlated with home trade, (strongly) + correlated
with country trade and (weakly) + correlation with foreign trade.

> Border effect is larger (more negative) in social interactions

» Distance effect is larger (more negative) in trade interactions
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Concluding remarks

@ Exploration of main patterns in European regional trade
@ Strong home and country bias in trade, about 81% of all regional trade

@ National borders and geographic distance explain two-thirds of the variation
in country and foreign trade

@ Home bias seems related to the presence of regional political borders
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Modal split: Inland Intra-EU trade

Agri
Coal
Mine
Food
Text
Wood
Coke
Chem
Non-M
Metal
Mach
Veh

Oth
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I o:Road

I °Waterways

I o:Rail
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Log(Snm) vs log(Distance)

o
—

Log(Distance)

- Home -« Country * Foreign
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Small country effect
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* Home * Country < Foreign
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Remoteness effect

10

Log(S,.)

T
7 7.25 75
Log(Remoteness)

* Home - Country -+ Foreign
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S,m: Predicted vs data
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Border effect for country pairs

[Te)
-

Fraction

-8 -6 -4 -2
Border dummies for each country pair
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Border effect maps

Border Effects by Country Pair (AT)
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Border effect maps

Border Effects by Country Pair (BE)
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Border effect maps

Border Effects by Country Pair (BG)
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Border effect maps

Border Effects by Country Pair (CH)
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Border effect maps

Border Effects by Country Pair (CZ)
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Border effect maps

Border Effects by Country Pair (DE)
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Border effect maps

Border Effects by Country Pair (DK)
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Border effect maps

Border Effects by Country Pair (EL)
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Border effect maps

Border Effects by Country Pair (ES)
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Border effect maps

Border Effects by Country Pair (FI)
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Border effect maps

Border Effects by Country Pair (FR)
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Border effect maps

Border Effects by Country Pair (HR)
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Border effect maps

Border Effects by Country Pair (HU)
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Border effect maps

Border Effects by Country Pair (IE)
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Border effect maps

Border Effects by Country Pair (IT)
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Border effect maps

Border Effects by Country Pair (NL)
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Border effect maps

Border Effects by Country Pair (NO)
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Border effect maps

Border Effects by Country Pair (PL)
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Border effect maps

Border Effects by Country Pair (PT)
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Border effect maps

Border Effects by Country Pair (RO)
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Border effect maps

Border Effects by Country Pair (SE)
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Border effect maps

Border Effects by Country Pair (Sl)
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Border effect maps

Border Effects by Country Pair (SK)
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Border effect maps
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Border Effects by Country Pair (UK)
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Heterogeneity in border effects

Table: Border effects for country pairs

Country | Border (Mean) Border (SD) | Highest (1) Highest (2) Highest (3) | Lowest (1) Lowest (2) Lowest (3)
AT 293 0.88 524 (FI) 468 (IE)  -3.84 (NO) | -1.45 (DE)  -155 (SI)  -1.96 (SK)
BE 271 1.03 530 (F) 457 (IE)  -4.32(NO) | -1.35 (FR) -153 (NL) -1.68 (CZ)
BG 318 1.25 784 (NO)  -457 (HR)  -3.93 (PT) | -121(IE) -167 (UK) -2.28 (EL)
CH 350 077 518 (IE)  -490(SI)  -4.88 (HR) | -2.14 (DE) -2.77 (SK)  -2.77 (BE)
z 258 0.76 407 (IE)  -382(Fl)  -3.65 (HR) | -0.84 (SK) -148 (DE) -168 (BE)
DE 253 1.07 517 (FI)  -4.99 (IE)  -3.92 (NO) | -143 (SK) -145 (AT) -148(CZ)
DK 318 0.68 461 (FI)  -4.44 (UK)  -442 (IE) | 228 (BG) -2.20 (PL) -2.33 (SE)
EL 2.90 115 519 (HR)  -4.05(SE)  -3.83 (ES) | -1.80 (NO) -2.28 (BG) -2.36 (UK)
ES 317 1.10 560 (IE)  -5.18 (FI) 482 (NO) | -143 (PT) -170 (FR) -2.01 (BE)
FI 447 1.39 650 (PT)  -6.39 (IE)  -6.39 (UK) | -2.60 (BG) -2.99 (SE)  -3.82 (CZ)
FR 310 112 536 (IE)  -5.06 (FI)  -4.89 (NO) | -1.35 (BE) -1.70 (ES)  -1.93 (SI)
HR 411 0.91 587 (IE) 559 (PT) 527 (FI) | -1.91(Sl) -3.02 (AT) -3.13 (HU)
HU -2.94 0.97 5.00 (IE)  -469 (NO)  -429 (FI) | -1.50(Sl) -159 (DE) -1.72 (SK)
IE 457 1.47 639 (F) 619 (PT)  -5.87 (HR) | -121 (BG) -3.31 (UK) -4.02 (NL)
IT -2.08 0.84 493 (IE)  -468 (FI)  -4.48 (NO) | -1.88(Sl) -2.04 (SK) -2.13 (PL)
NL -2.84 0.76 489 (FI)  -402(IE)  -3.93(NO) | -153 (BE) -1.72(DE) -2.08 (PL)
NO -4.07 117 784 (BG)  -4.97 (IE)  -4.89 (FR) | -1.80 (EL) -2.13 (SE) -2.72 (DK)
PL 273 0.69 413 (HR)  -4.07 (IE) -394 (FI) | -1.58 (DE) -1.76 (BE)  -2.08 (NL)
PT 338 1.24 650 (FI)  -6.19 (IE)  -5.50 (HR) | -1.43 (ES) -2.11 (SK) -2.20 (FR)
RO -3.25 0.66 470 (FI)  -432 (HR)  -4.27 (NO) | -2.28 (BE) -243 (HU) -248 (UK)
SE -3.65 079 539 (IE)  -497 (UK)  -464 (FR) | -2.13 (NO) -2.33 (DK) -2.86 (PL)
S| -2.86 111 501 (IE)  -4.90 (CH)  -430 (NO) | -1.31 (SK) -1.50 (HU) -1.54 (DE)
SK 2,60 1.00 564 (IE)  -3.91 (FI) 351 (HR) | -0.84 (CZ) -1.31(Sl) -1.43 (DE)
UK 337 1.03 639 (FI) 497 (SE)  -4.78 (NO) | -167 (BG) -2.20 (PL)  -2.36 (EL)
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Home bias: determinants

Table: Home Bias: Determinants

[0 @
Home  Home
Log(Distance) 00171 0229
(0.145)  (0.0904)
Log(European Remoteness) ~ 2.345°" 1353
(0.265)  (0.194)
Island Region 18727 0915
(0.509)  (0.364)
Mountain Region 0304 0.154"
(0.118)  (0.0722)
Major Port Region -0.197
(0.129)
Motorway Density 6.379"
(1.179)
Log(Population) 0.819"
(0.0488)
Share of Emp. (Manuf.) -10.48°
(1.174)
Share of Emp. (Public) -16.84°"
(1.634)
Sh. Secondary o tertiary educ 15117
(0.398)
Share Migrant Pop. -2.287°"
(0.500)
Country FE No No
Observations 269 265
R 0410 0799

()
Home
0.0266
(0.187)

15517
(0.466)

0.988"*
(0.328)

0.193*
(0.0831)

-0.127
(0.107)

-6.510"""
(1.454)

-0.758"**
(0.0590)

-10.01°*
(1.905)

-0.410
(3.017)

-1.399
(0.903)

-0.386
(0.702)

Yes
265
0.890

Standard errors in parentheses
*p<.Ltp< 05, p< 01
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