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Introduction

=\What do we know about trade within the EU?

Before IRIE Project After IRIE Project

Country-to-Country (Nuts 1:1) Region-to-Region (Nuts 2:2)
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T . Goods flow, 2018

g 2\
Trade of Goods
D
The IRIE-Project offers 3 outputs on trade of goods: = o
P Task 1.2.a. Trade of Goods: e
= 2010-2018.
= All Nuts 2 regions in EU27+Norway, Switzerland, Iceland,
Liechtenstein. s
= All transport modes
= Products: 14 (NST) Nuts 2:2
ESP.N v - © ESPON, 2021 _soum

I level: NUTS 2 (2016)

P Case Study: Spain, France and Portugal
) m ESPON IRIE (S&W FIo'»Mafmc:cL 2021
- 2004-2018' No. regions crossed et f 'cl> entage
- II - f h H . 5 < Distance T'”‘"‘. L Ratio €/km Prifpdls 15 rmpemoxg.:l.s-.ln-:/:w Navarra
All Nuts 3 regions of these provinces Nuts 3:3 —— 290 km | €234 minutes | 120887 o s O

= Just road

Route's export perc

= Products: 30 products

Route ranking

LS
> A new EUREGIO-2017 Input-Output Table (ESPON-JRC) ;
ESPON // Interregional Relations in Europe . i ,ESQI;EXPR/'E e9'°”53e’i'°8° ;ZCQ" -

Average flow for period 2004-2018 respect to total exports



Trade of Goods: methodology

ESPON IRIE p 47

C2C Trade Data C2C Trade Data

(UN-CEPII-BACI)
= Nuts 1 (all countries). } = Nuts 1 (EU countries).

(Eurostat-Comext)

p —

= € and Tons. € and Tons.

= 2010 to 2018.
= 10.000 HS products.

2010 to 2018.
14 NST products.

5 transport modes
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Eurostat ERFT microdata
= Nuts 2 (ESPON countries).
= Tons; 2010 to 2017.
= 14 products (NST/R).

Eurostat Train Statistics
= Nuts 2 (ESPON countries).
= Tons; 2010 to 2017.
= No detail by product.

Eurostat Ship Statistics
= By port (ESPON countries).
= Tons; 2010 to 2018.
= No detail by product.

Eurostat Aircraft Statistics
= By airport (ESPON countries).
= Tons; 2010 to 2018.
= No detail by product.



Goods flow, 2018

Trade of goods: results .

Flow Volume in million euros AP
Goods flow, 2018 (Aggregation of both directions) Canarion (E
< < — > 18,993
% &
- — 11,338 - 18,993 A
g \& J o — 7,320 - 11,337
A O | /s & — 5,032-7.328
S 4 \ | & —— 3,284-5,031 . Curans (R
0 4 p
YN QAR 7
AR\ 4
A } - 7 (" I ¥
N

2,067 - 3,283
1,217 - 2,066
<=1,216

Visualization

= FlowMapper + Online Tools. }

Data displayed:
Percentiles from 0.94 to 1.00

EsPIN BB o copon 2 .
: : 1.Connectivit Number of destination regions N° regions
Reglonal TprlogleS 2. Intensit Total international exports Th. M. euros
e 7 i 3. Weighted Intensit Total international exports as share of total trade %
|
Cluster AnaIySIS' 7 indicators . Ratio between the region international exports share and the
4. Interregional balance . . %
country international exports share
5. Network Selectivit Share of exports to the main destination region. %
6. External Influence Ration between the international exports and the imports. %
7. Send-Receive Balance Trade balance. Exports — Imports. Th. M euros

Drivers and Barriers
= Econometrics: Gravity equation. } Tije = Bo + P1GDPyy + BoGDPjy + B3INTRA;j + B4 INTER;j + BsCONTIG;j + BeDIST;j + BeXij + thie + Wje + &ijt
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Sankey diagram with the main bilateral-flows.

Trade Of gOOdS I’eSU|tS R2R. ROW and Intra-regional excluded. Average

figures 2010-2018. % over €.

Goods flow, 2018
I O_Eastern and Midland: 0.485 Southern: 0.357
O_Piemonte: 0.240 Northern and Western: 0.230
O_Emilia-Romagna: 0.489 Lombardia: 1.103
I o_southem: 0.418
Flow Vo]ume in m?lliqn euros Ganarias (ES) Guadsloupe (FR) East d Midland: 0.516
iy v O_Friuli-Venezia Giulia: 0.212 astern and Mictand: 0.
— 11,338 - 18,003 .
. s = O_West Wales and The Valleys: 0.107 Veneto: 0.463
= izzi:z? Rimires e O_Northern and Western: 0.093
zjusrajza:s Friuli-Venezia Giulia: 0.102
1,217 - 2,066 O_Veneto: 0.559 )
<1216 Piemonte: 0.329
s
Data displayed: ‘ O_Liguria: 0.190
Percentiles from 0.94 to 1.00 e CR Seor ER Emilia-Romagna: 0.468
I O_Lombardia: 0.675 Kent: 0.128
Acores (PT) Macsira (PT) L O_Pug"a: 0.100 higallonisiniues
> O_Nord-Pas de Calais: 0.128 Blslasaguienshuseiritd
B O_Sor-Ostlandet: 0.238 .
O_Outer London — West and North West: 0.121 Dsseldorf: 0.311
O Arnsberg: 0.120 Espace Mittelland: 0.119
O_K8In:0.093 Arnsberg: 0.273
O_Nordwestschweiz: 0.206 Kaln: 0.108
O_Miinster: 0.181 Miinster: 0.081
. O Dusseldorf: 0.379 Ser-Jstlandet: 0.217
© ESPON, 2021 o O_Oslo og Akershus: 0.090 East Yorkshire and Northern Lincolnshire: 0.091
Regional level: NUTS 2 (2016) Ostschweiz: 0.115
Source: ESPON IRIE (S&W FlowMapper), 2021 O Vestlandet: 0.218
‘ Origin of data: CEPREDE. 2q21 - Braunschwei . 0 100
R © EuroGeographics for the administrative boundaries g:u.
= ' O_Liechtenstein: 0.115

M.l A AAA



Trade
of

goods:
results

Cluster
analysis:

4 typologies.
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Typologies

Recuesnic totsl de entidades: 291

Categories

Extensive anc Intensive

145

. regions (Group 4)
Intensive but non-
extensive regions 41
(Group 3)
Mon-sxtenzive and non-
intensive regions 1
(Group 2)
Extensive but non-

. intensive regions 104

(Group 1)

I Mo dats 0




Gravity model. European Nuts 2 Regions. Panel: 2010-2018.
Trade of goods from region “i” to region “j” in year “t”.

QOutermost

Intra-regional trade

Inter-regional trade
EU member
Adjacent regions

Island (country) -

Adjacent countries - D FIVE r

Variable

Common language |

No significant

Currency (€)
Barrier

Institutional -

No coast (country) |

Coast (region) |

Increasing distance |

Island (region) -

-3 -2 -1 0 1 2 3
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Trade of Services

To produce region-to-region matrixes of different service sectors
within and between European countries.

The flows cover 2010-2018 and are split by 12 service sectors
based on the EBOPS-2010 classification.

Mode 1: Cross-Border Provision DISPOSAL 5

. “MEABORE o o0 T OBKLAIONS v
Mode 2: Consumption Abroad E
Mode 4: Producer Presence

PEOP|

2,2, Y07, RSO T
Wt
s

Ve, O

Inter-national flows for 12 service sectors reported by WTO-
UNCTAD and OECD (BATIS), compatible with the FIGARO Input-
Output national-sectoral totals.

Regionalization based on inter-regional indicators for each sector

ESPON // Interregional Relations in Europe 2/28/2023



Trade of Services:

Methodology

100%
90%
80%

Mode 1 (Cross-border provision):
services supplied telephone.

T0%
60%
50%
A0%
30%
20%

* Mode 2 (Consumption abroad):
tourism.

10%
0%

« Mode 3 (Commercial presence):
Trans-national firms.

é“?‘ HUAWwe)

ar
amazon © 7

Mode 4 (Producer presence):
architect travelling abroad.

10 ESPON // Interregional Relations in Europe

ESPON countries export of services by mode and EBOPS.

Share in % and Th. of million Euros, 2017.

L)
L)

4
+

SCTransport
SE :Construction

related)

elsewhere

SDB2SK22 :Education services
SDB1SK21 :Health services §

Sk24 :Other personal services §

by others

SDASDB3 :Tourism and husiness travel
SB :Maintenance and repair services not included

SFSG :Insurance and financial services

and audiovisual services
SK23 :Heritage and recreational services §

SWSJ34 :Trade-related services { Distribution)
SJIXSJ34 :Other business services (excluding trade-
SA :Manufacturing services on physical inputs owned

SISK1 :Telecommunications, computer, information
SH:Charges for the use of intellectual property n.i.e.

s Mode 3  Node 4 -t Total (Miles of millon €)

Source: TISMOS. UNCTAD-WTO.

14000

12000
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Trade of Services: Methodology > Input Data

= C2C flows of services by EBOPS sectors and years: WTO-UNCTAD-OCDE and Eurostat.
=  FIGARO IO Tables (JRC): sector-country-year total outputs of constrain.

inter-regional Indicators

Mode 1. Cross-Border Provision: ¢ Facebook: the social connectedness index
« “Mail and parcels” by road (ERFT-NST15)
« Transport flows: freight.

Mode 2: Consumption Abroad * Flows of people by Air.
* Flows of people by Ship.
* Flows of people by Train.

Mode 4: Producer Presence  Interregional labour flows employed in service sectors:
(Labour Force Survey, from Eurostat),

11 ESPON // Interregional Relations in Europe



Trade of Services:

Results

Services, 2018

Flow Volume Mill.Eur. |
(Aggregation of both directions)

— 70,959

— 0,936 -

— 50,911

— 30,861

10811

70,959

« 60,935
— 40,886 -

50,910

- 40,235
20,836 -
-20835

30.860

<= 10,810

Data displayed:

Percentiles from 0.96 to 1.00

espfin EEN

® ESPON, 2021

12
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Meyome FR Reruce (T

500 km

The main Inter-regional flows. All service sectors.
2010 vs 2018. Millions of €.

2010

Region to Region

2018

DEA1 (Dusseldorf) - DEAS (Arnsberg)

Region to Region

|IEQS (Southern)- IEOE (Eastern and Midland)

Regonal level: NUTS 2 (2016)

Source: ESPON IRIE (S8W FlowMapper), 2021
Origin of cata. Cegeodo

© EwoGeographics fof the adminstrative boundanes

1 4 1
2 DEEO (Hamburg)- DES1 (Braunschweig) \. 2 DEA1 (Dusseldorf) - DEAS (Arnsberg)
3 FRLO (Provence-Alpes-Cote d’Azur) - FR10 (lle-de- \ 3 DEEO (Hamburg) - DES1 (Braunschweig)
France)
4 FR10 (lle-de-France)- FRLO (Provence-Alpes-Cote 4 SE33 (Ovre Norrland)-SE12 (Ostra Mellansverige)
d’Azur)
5 IEQS (Southern)- IEOE (Eastern and Midland) 5 CHO3 (Nordwestschweiz)- CHO2 (Espace Mittelland)
6 FI1C (Etel3-Suomi)- FI1B (Helsinki-Uusimaa) 6 FI1C (Etel3-Suomi)-FI1B (Helsinki-Uusimaa)
7 |IEQS (Southern)-1EQ4 (Northern and Western) 7 |IEQS (Southern)-IEQ4 (Northern and Western)
8 DE4O (Brandenburg) - DE30 (Berlin) 8 ITHS (Emilia-Romagna) - ITC4 (Lombardia)
3 UKI7 (Outer London — West and North West) - UKM7 3 FR10 (lle-de-France)- FRLO [Provence-Alpes-Cote
(Eastern Scotland) d’Azur)
10 UKM7 (Eastern Scotland)- UKI7 (Outer London — il 10 FI1B (Helsinki-Uusimaa)-FI1D (Pohjois- ja Ita-Suomi)
West and North West)
1 FI1B (Helsinki-Uusimaa)- FI1D (Pohjois- ja Ita-Suomi) 1 FRLO (Provence-Alpes-Cote d’Azur) - FR10 (lle-de-
France)
12 ESS1 (Catalufia)-ESE1 (Andalucia) 2 UKI7 (Outer London — West and North West)- UKM7
[Eastern Scotland)
13 ES30 (Comunidad de Madrid) - ES61 (Andalucia) 3 DE4O (Brandenburg)- DE30 (Berlin)
1 DEEO (Hamburg) - DE4O (Brandenburg) 19 CHO2 (Espace Mittelland)-CHO1 (Région lémanique)
5 CHOA4 (Zurich)-CHO1 (Région lémanique) 5 UKM?7 (Eastern Scotland)- UKI7 (Quter London —
West and North West)
% DKO3 (Syddanmark)- DKO2 (Sjaelland) % CHO1 (Région Iémanique)- CHO2 (Espace Mittelland)
17 UKMS (West Central Scotland) - UKI7 (Outer London 17 DE6GO (Hamburg) - DE4O (Brandenburg)
— West and North West)
18 UKI7 (Outer London — West and North West)- UKMS 18 CHO1 (Région Iémanique) - CHO4 (Zurich)
(West Central Scotland)
19 ESS1 (Catalufia)-ES30 (Comunidad de Madrid) 19 ESS1 (Cataluna)-ESS3 (llles Balears)
20 ITC3 (Liguria) - ITC1 (Piemonte) 20 SE33 (Ovre Norrland) - SE11 (Stockholm)




Trade of Services:
Results

Trade of services. Outgoing flows fi Aquitaine FRI1

Trade of services from selected origin by sectors

Top10 destination regions for selected origin. Annual average (M€)

Aquitaine FRI1

lle-de-France FR10

Centre - Val de Loire FRBO
Rhone-Alpes FRK2

Midi-Pyrénées FRJ2
Provence-Alpes-Céte d'Azur FRLO
Poitou-Charentes FRI3

Limousin FRI2

Payz de la Loire FRGO
Languedoc-Roussillon FRJ1

I o2
o
s

s
- e
590

B 289

| FREY

1087

0 20.000 40.000 60.000

Top10 destination regions for selected origin. Percentage of total outgoing flows

Aquitaine FRI1

lle-de-France FR10

Centre - Val de Loire FRBO
Rhéne-Alpes FRK2

Midi-Pyrénées FRJ2
Provence-Alpes-Céte d'Azur FRLO
Poitou-Charentes FRI3

Limousin FRI2

Pays de la Loire FRGO
Languedoc-Roussillon FRJ1

Qutgoing Incoming

>
-

N

-

Il

- R

- I3

R

&3

I3

0 10 20 30 40 50 60

I 451

80.000

70

Example: Aquitaine (FRI1). Services.
Main Outgoing Flows

Sectors

Sector SA: Manufacturing
services on physical inputs
owned by others

Sector SB: Maintenance and
repair services not included

elsewhere
Qs 236% Sector SC: Transport
K 165 % Sector SD: Travel
e il
®sc 21w Sector SE: Construction
Sector SF: Insurance and pension
. SL8.6% services
®sc71% Sector SG: Financial services
SF7.0% Sector SH: Charges for the use of
s 702 intellectual property n.i.e.
Sector Sl: Telecommunications,
S17.0% computer, and information
. SH 6.4 % services
Otre 4.9 Sector SJ: Other business
ro &, (=]

services

Sector SK: Personal, cultural, and
recreational services

Sector SL: Government goods
and services n.i.e.

Outgoing flows from origin region

i4118.655 M€

Annual average

Outgoing flows from origin region

11.067.891 M€

Total 2010-2018



Trade of

Services:
Results

Cluster analysis: indicator
. Recuento total e entidades: 291
4 typologies. |

Typologies

Cluster 1 - Less-intensive
. regions, but with extensive 135
conections

Cluster 2 - Less-conected o
e 103

regions

Cluster 3 - Highly .
iy -

conected regions

Cluster 4 - Highly
. conected regions, but less 17

oalanced

14 ESPON // Interregional Relations in Europe




Trade of services: results

Gravity model. Nuts 2 Regions. Panel: 2010-2018.
Trade of Services from region “i” to region “j” in year “t”.

Intra-regional trade —
Inter-regional trade -
Outermost -

Common language -
Island (region) -
Contiguity of regions -
Euro currency -

Island (country) -

EU member -

Explanatory factors

No coast (country) -
Contiguity of countries -
Institutional -

Coast (region) -

Distance -
b 4 -2 0 2 4 6
Relevance
Geographical Demographic Institutional

ESPON // Interregional Relations in Europe



Conclusions

= We estimate the first ever comprehensive dataset of region to region (NUTS2) flows or
goods and services between and within European countries, in totals and with sectoral
detail (14+12). Goods (4 transport modes) ; Services (3 modes of delivery).

= The flows allow new analysis: identify interlinkages, dependencies, typologies...
= Results:

- Trade of goods and services follows the gravity equation: GDP, distance, contiguity...

- Goods: High openness is certain small Eastern-European countries (Slovakia, Slovenia,
Czechia, Hungary, etc.),...

« Goods and Services: large interregional flows between the largest countries and
regions, but also within Ireland and Italy (concentration).

+ “Home bias” within countries and within regions:
« The intra-national flows of each country are much larger than any international bilateral flows.

« The intra-regional trade is also very relevant.

* Home bias is larger in services than in goods.

16 ESPON // Interregional Relations in Europe
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Analysing trade of goods

Gravity equation. All goods. NUTS 2. PPML. 2010-18.

Border effect 5
22

3
6

-

Tije

= pPBo+ B1GDP;; + B,GDPj, + B3INTRA;; + BLINTER;; + B5CONTIG;; + BeDIST;; + BeX;j

T Hie + e + Eijit

Variable
Ln(GDPi)
Ln(GDPj)
Intra
Inter
LnDist

Contig
Contig_c
ComLang
EU

EUM
Island

Coast

Inst

Out
Island_c

Nocoast_c
19 -

Definition
Log of Gross domestic Product of the origin NUTS2 region
Log of Gross domestic Product of the destination NUTS2 region
Intra-regional trade dummy
Inter-regional trade dummy.
Log of distance (in km)
Contiguity dummy variable. Takes value 1 if the partners are
adjacent NUTS2 regions.
Contiguity dummy variable. Takes value 1 if the partners belong
to adjacent countries.
Common language dummy variable. Takes value 1 if the
partners use the same common language.
European Union dummy variable. Takes value 1 if both partners
are EU members.
Euro dummy variable. Takes value 1 if euro is the official
currency for both partners.
Island dummy variable. Takes value 1 if the NUTS2 region of
origin or destination are an island.
Dummy variable. Takes value 1 if the NUTS2 region of origin or
destination are regions with coast.

Difference in the quality of institution of both NUTS2 partners

Dummy variable. Takes value 1 if the NUTS2 region of origin or
destination is an outermost region.

Island dummy variable. Takes value 1 if the origin or destination
country is an island

Dummy variable. Takes value 1 if the origin or destination
country are inland countries.

Source
Eurostat and CEPII
Eurostat and CEPII
Own elaboration
Own elaboration
JRC and CEPII.

Own elaboration

CEPII

CEPIl and own
elaboration

Own elaboration
Own elaboration
Own elaboration

Own elaboration

European quality of
government index
(Charron et al., 2014).

Own elaboration

CEPIl and own
elaboration
CEPII and own
elaboration

) Trade flow Trade flow ) .
Dep. variable Trade flow/(GDPi*GDPj)
(log euros) (euros)
OLS PPML PPML PPML PPML PPML PPML
M1 M2 M3 M4 M5 M6 M7
Ln(GDPi) 0.423*** 0.438***
-0.004 -0.042
Ln(GDPj) 0.551%** 0.706***
-0.006 -0.023
Intra 2.247%** 3.048*** 3.106*** 2.730*** 2.693*** 1.616*** 1.548***
-0.104 -0.122 -0.222 -0.231 -0.229 -0.152 -0.142
Inter 1.792*** 1.410*** 1.693*** 1.440*** 1.406*** 1.156*** 1.106***
-0.033 -0.078 -0.148 -0.154 -0.152 -0.093 -0.085
LnDist -0.802*** -0.185***  -0.495**  .0.491***  -0.495%** -0.838*** -0.851**
-0.0116 -0.044 -0.067 -0.058 -0.058 -0.041 -0.039
Contig 1.694*** 1.650*** 1.432%** 1.200*** 1.196*** 0.714%** 0.699***
-0.0327 -0.06 -0.093 -0.079 -0.079 -0.053 -0.051
Contig_C 0.387*** 0.558*** 0.647** 0.858*** 0.846*** 0.500%*** 0.479%*
-0.016 -0.047 -0.07 -0.063 -0.063 -0.046 -0.043
ComLang -0.125%** -0.016 0.138 0.463*** 0.484*** 0.450*** 0.476***
-0.024 -0.054 -0.111 -0.091 -0.091 -0.058 -0.055
EU 0.588*** -0.242%* 1.066%** 0.498* 0.800** 0.740%** 1.104%**
-0.016 -0.075 -0.172 -0.295 -0.328 -0.26 -0.221
EUM -0.028*** -0.117 -0.971%+* -0.009 -0.027 -0.033 -0.054
-0.01 -0.073 -0.12 -0.066 -0.063 -0.054 -0.052
Island -0.058*** 0.0983 0.126 -0.316* -0.317* -1.192%* -1.164%+*
-0.014 -0.104 -0.2 -0.174 -0.174 -0.103 -0.101
Coast -0.077*** 0.258*** 0.11 -0.081 -0.081 -0.713*** -0.711%**
-0.01 -0.066 -0.119 -0.158 -0.158 -0.085 -0.085
Inst -0.028*** -0.256***  -0.184**  -0.136***  -0.135***  -0.0626***  -0.0580***
-0.006 -0.045 -0.027 -0.026 -0.026 -0.019 -0.019
Outermost 0.443** -1.365*** -0.757** -0.33 -0.328 2.099** 2.059**
-0.023 -0.349 -0.38 -0.422 -0.422 -0.954 -0.972
Island_c -0.510%** -0.612%**  -1.513%* 0.311** 0.296** 0.658*** 0.639***
-0.011 -0.102 -0.121 -0.139 -0.139 -0.09 -0.09
Nocoast_c 0.012 -0.006 0.202* -0.252** -0.240%* -0.324%* -0.313%**
-0.01 -0.06 -0.117 -0.101 -0.096 -0.06 -0.057
Constant -3.260%** -7.081%** 3.073** 3.602%** 3.356*** 6.469** 6.250%**
-0.133 -0.582 -0.543 -0.466 -0.472 -0.351 -0.339
Observations 793,584 793,584 796,554 796,554 796,554 796,554 793,584
R2 / Pseudo R2 0.478 0.776 0.763 0.82 0.821 0.872 0.878




Results. Trade of Services

Estimator

Ln(GDP,)

Gravity equation. OLS & PPML. Ln(GDP)
ntra
Total services. 2010-18. Units: Mill. of €. nter

—

n(Dist;;
Contig r
Contig ¢

eukt
Comlang off

= Bo + B1GDP;s + B,GDP;t + B3INTRA;; + B4INTER;;
+ ,35C0NTIGU + ,86DISTU + .86Xij + Hit + u]t + gijt

m
C

5 %) 5|5 < w)

n > [0
< <
(@] Q
Q_ -~
@

C
<

E
sland
Coast

Qutermost
sland ¢
Nocoast c
Constant
Observations
R2 /Pseudo R?
Year FE
Country FE
Contry-Year FE
Region FE
Region-Year FE
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0.450***
0.470***
5.279%**
3.194***
-0.524***
1.227***
-0.275***
0.366***
-0.217***
0.111%**
0.615***
0.0582***
0.00153
0.00140
0.197***
0.0874***
-4.379%*
790,916
0.720
YES
NO
NO
NO
NO

0.291***
5.894***
3.625***
-0.225%**
0.662***
0.314***
0.612***
-0.533***
0.320***
0.543***
-0.288***
-0.180***
-0.221
0.375***
-0.0157
1.687***
790,916
0.918
YES
NO
NO
YES
YES

Siej”ktGDPt

GDP,.GDP;,

4.161***
2.680***
-0.879***
0.627***
-0.306***
1.202%**
-0.0269
0.593***
0.956***
-0.488***
-0.450**
1.902%**
0.476***
-0.0366
6.272***
792,396
0.988
YES
NO
NO
YES
YES



Explanations for the home bias in G&S trade

= External barriers to trade (the SEM is incomplete):

= Non-tariff barriers (language barriers; labelling; standards; red-tape; public
procurement;...)

= Economies of agglomeration: clusters...
= Historical inertia: the persistence of borders...

= New barriers pop-up every year: COVID-19; EU Green Deal; BREXIT...

Never underestimate v

(il
the power of . )
persistence.

Calories from Fat 31

% Daily Value*
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