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ABSTRACT

The aim of the present thesis is the exploration of trade structures of rice and wood sectors.
Social Network Analysis is used for investigation of agricultural and forest trade networks.
Main goal of this study is to analyze international agricultural market, applying network
theory. Particularly, centrality measures will be used. The countries will be ranked in
hierarchies of import-export relations and these hierarchies will be visualized. Networks are
dynamically described within and between 2011 and 2015 years. The benefit that is
received from representing the inter country trade as a network of either trade partnerships
or trade flows is the possibility to depict the interaction between trading countries and their
hierarchies which otherwise remain indiscernible. Moreover, another advantage from
network analysis is the detection of possible correlations between the hierarchical position
of the countries inferred from network variables and their non-network characteristics
resulting from conventional economic indicators. Each network is examined in weighted
form, taking into consideration the economic value of trade flows and unweighted form that

considers only the bilateral trade partnerships.

Keywords: Social Network Analysis, Centralities, Valued Networks, Binary Networks
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MNEPIAHYH

O 01610¢ TG TOPOVGOG UETOMTUYIOKNG OIMAMUATIKNG EPYNCING Elval Vo SIEPEVVNOEL TIG
EUTOPIKEG dOUEG TV KAGO®V Tov pullov kot ¢ EuAeiag. H kowvovikn avdivon diktdov
GTNV TOPOVCO, EPYACIN YPNGLOTOIEITOL Yo TN OlEPEVVIOT EUTOPIKDY SIKTO®V TPOTOVT®V
OV OVNKOVV OTOV TPMOTOYEVH] TOpéd Tng owkovouiag. ITo ovykekpiuéva, Osikteg
KevIpkotNTOV Oa ypnoormombovv kot Ba yivel 1 kotdroln TV YOpOV GE 1EpOpYiEg
EI0AYOYDOV - EAYOYDOV Ko OVTEC Ol 1epapyieg Ba mapovstostovy aneikovioTikd. Ta diktva
oV dnpovpyndnkav Ba meprypapovy duvopkd petasy tov etov 2011 ko 2015. To
0pelog oL AapuPavetor amd TNV AvVATOPACTACT) TOL EUTOPIOL UETAED TOV YOPAOV MG
OlKTVLO €lTE TOV EUTOPIKOV GLVOEGEWV — CLVEPYUCILDV, EITE TOV EUTOPIKOV PODV TOL
avamoplotdvior e Papn, eivar 1 dvvardomnTo  amoKAALYNG OAANAETOPACEDY Kol
1EPOPYLOV TTOV SLoPOPETIKA dev Bo pmopovoav vo gviomcotovyv. EmimAéov otdyog eivar o
EVIOTIOUOG TOAVAOV GLOYETICE®MV PETAED TOV EPAPYIKOV BEGEDMV TOV YOPOV, HLECH TNG
GUYKPLONG TOV OIKTLOKAOV UETOAPANTOV Kol TOV GUUBATIKOV OKOVOUK®OV OEIKTOV TOV
@Eépouv un oktvakd yopaktnprotikd. Kébe diktvo eEetaleton ot popen pe Bépn, émov
Aoppavetor vréYN M OWKOVOUIKY 0EI0 TOV EUTOPIKAOV POMV KOl GTY HOpPON Yopig T

avtiototya Bapm, 6mov Aapfavoviot VTOYN HOVO Ol SUEPELG EUTOPIKEG CLVEPYAGIES.

Aééerg — Kleowa: Avalvon Kowwvikwv oiktowv, Kevipikotntes, Aixtoo ue fapn, Aiktoa

X0pis Bapn,
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XYNOYH

O 01610¢ TG TOPOVGOG UETOMTUYIOKNG OIMAMUATIKNG EPYNCING Elval Vo SIEPEVVNOEL TIG
EUTOPIKEG OOUEC TV TOHE®V TOL pullov katl TG EvAsiog. H kowmvikn avdivon diktdov
YPNOLOTOMONKE Yo TN SIEPEVVNON EUTOPIKMV SIKTO®V OyPOTIKOD KOl 006KV KAAOOL.
[T cvykekpiéva, JeIKTEG KEVIPIKOTNTMVY YPNCILOTOOVVTOL Kol YIVETOL 1 KATATOEN TV
YOPOV GE 1EpapYies EI0ayOYDOV — EENYOYMV. XTI OCULVEXEWL Ol 1EPOPYIEC OVTEG
mopovotdlovtal omelkovioTiKd. To olktva Tov emALyONKOV TEPLYPAPOVTOL OLVOLIK
petald tov etdv 2011 kou 2015. To d@elog mov AapPAaveTor amd TV AvamTopacTacY TOV
eumopiov petald TV YOPOV ®¢ OIKTLO E€ITE TOV EUTOPIKAOV GLVOECEWV, EITE TOV
EUTOPIKAOV PODV TOL OVOTAPIGTOVIOL He Papn, etvar 1 duvatdTTo amokdAvYng
OAMAETIOPACE®V Kol EPAPYLOV TOV OPOPETIKE 0gv B pmopodoov v €vIOmGTOUV.
EmimAéov o10y0¢ ivar 0 eviomiopog mBavav GLUGYETICEDV HETOED TOV LEPAPYIK®OV BEcE®V
TOV YOPAOV, UECH TNG CLYKPIONG TOV OIKTLOK®OV UETAPANTOV KOl TV GLUUPATIKOV
OKOVOUIKADV OEIKTAOV OV PEPOLV U1 dtkTvakd yopaktnplotikd. Kdébe diktvo egetdleton
oTN popon e Papn, 6mov AapuPdvetol vIOYN 1 OIKOVOUIKN a&io TOV EUTOPIKOV PODY Kot
™mG Hopeng yopic Paprn, oOmov AopPavovior vwoOyn UOVO Ol Olepels EUmOPIKEG
GLVEPYUGCIEC.

Xmv mopovca oavdivon mov Poaciletor oe 0edopEVa  GUYKEKPUEVOV KAGO®OV TNG
owkovopiag, vroroyilovtot kot cuykpivovTol péTpa kevipikottomv tomkd (local) kot oAukd
(global). Méoa and v avaivon emPefordveral 6Tt n BEon evog kouPov aArdlel, dtav
Aoppavovior veoéyn To TOMIKA HETPO KEVIPIKOTNT®V EVOVTL TOV OMK®V. Ot d10popeég
HETAED TOV TOMKAOV KOl TOV OMK®OV HETPOV KEVIPIKOTNTMV £ivVOL TLO EUPAVEIS Yo XDPES
7ov lvarl AyOTEPO EVOOUATOUEVEG GTO TAYKOGUIO EUTOPLO Kot Ue KOTATAEN GE YOUNAES
Béoeic pe Paomn tovg deikteg KeEVIPIKOTNTOV. ATO TNV GAAY, Kuplapyol kOuPot pe vynAn
KaTAtagn 6TOoVG TOPOTAVE OeiKTEG, TAPOVSIALoVY OUOIOTNTES OTIS 0V0 HOPPEG LETPOV
KEVTIPIKOTNTOC. X& peydAo Pabuod ol mapatnpnoelg avtég empPefordvoviol amd Ty avdivon
TV 000 KAAd®V vrtd perétn. Ta diktva mov dwpopedvovtal eivar téocepa, 600 Yo Tov

KkBe KAAdO, mov avTioToroHV GE O0V0 OPOPETIKG €T UEAETNG KOl OVAPEPOVTOL

axorovOmg: rice2011, rice2015, wood2011, wood2015.
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H emloyn ovyKekpYEVOV EUTOPIKOV KAAOWV 0QEIAeTaL GTO YEYOVOS OTL T ONUNTPLOKAL,
po{1ov cvpmepapBavopévon, GUVIGTOVV £va amd TO TO EUTOPIKE OLYPOTIKA TPOIOVTO TOV
OMUovpyoLV HEYAAN ToykOGHo otkovopkn afio, pe 1o pOlt vo amoteAel Pooikd
STPOPIKO TPOIdV G€ 0PIoUEVEG TOAVTIANDEIC YDPES, EVED O EMAEYUEVOS KMOKOG EVAEing
apovctaletl evolapépov kabmg oyeTiletal AUESH LLE TOV TOUEN TNG OIKOVOUIOG TTOV 0popd
v Bropmyovia.

O Aoyog mov epapuoletor 1 avdAvon SIKTHOL GTO KOWVOVIKA KOl OIKOVOUIKG GUGTNLOTOL
elvar eme1dn N SOKT O1AGTACT TOL JIKTVOV OVAAVETAL AaUPAvovTag VITOYN TV EMLOPOOT
TOPOTAve amd 000 pepdV — KOUP®V, He Pactkd yopakNPIoTIKO TNV OAANAETIOPOOT) TOL
AmOPPEEL A0 AVTN TN GYEOT], TOV GLUTEPILOUPAVEL TAV® 0td VO GUUUETEXOVTEC.
AlQopa YOPAKTNPIGTIKA TOV EUTOPIKMOV SIKTOOV UTOPOVV VO TOCOTIKOTOMOoUV pe v
APNON TOV FEIKTAOV KEVIPIKOTNTOS. Optopéva omd auTd T YopaKTNPIOTIKA givat 0 VYNAOG
Babudc avopoloyévelag Kot ot peydieg d1aotdoelg Tov diktvov. H ypnon g dikTvakmg
avaAvong dgv €ival VTOKATAGTOTO Y0l TOVS GLUPBOTIKOVES GTUTIGTIKOVG KOl OIKOVOUIKOUG
oelkteg, oAAd pmopel vo ypnoipomombel CLUTANPOUATIKE TOPEXOVTOS TOAVTILEG KOl
OLOPOPETIKEG GE OPICUEVES TEPIMTMGELS TANPOPOPIES.

Yoven®g 0 AGYOC OV 1 AVAALGT] SIKTO®V GLVICTOTOL GTNV OVAALGT EUTOPIKAOV OIKTUMOV
glvonl emedn etvon éva ypnoo epyaieio, eviote CLUTANPOUATIKO OTIG MO CLUPATIKEG
ePELVNTIKEG HEBOOOVS, aPOpd HEAET OYECEMV KOl OAANAETOPAGE®V, N UEAETN TOV
OYXECEMV YIVETOL TAWTOYPOVO KoL Y1 TO KOWUPO 1 kat yia to kOuPo j, Aappdvovrag veoyn kat
™mv enidpacn Kot evog Tpitov KOUPOL Z Tve 6N oyéon Tov ij kot ovte kabeéng. Eniong n
avéivon owktoov AouPdver vedyn OAn T doun TOL OKTOLOL KOl OivEl TEPIOCOTEPM
mAnpogopia, €WKA Otav TO Jiktvo Yapoknpiletor omd peydheg OOTACELS Kol
avopotloyévela. Emiong pumopodv va Aappdvovtar opiopéva KOUUATIO TOV SIKTVOV KOl VoL
TPOKVTTOVV YPNGULO GCUUTEPAGHLOTA, KAODS TO péyehog Tov kopPov petafdiieton pe Poon
™ oyéon mov Bélovue va petpriioovue (m.y. o kOpPog va eivar avaroyog tov AEIL tov
katd kepoin AEIL tov Adyov eaywyég / AEID). e oyxéon pe 1oug cvpuPatikong deikteg M
avdAvon owktbov umopel va mapéyet Tig 1deg petpnoets. o mapddstypo 1 e0mOTEPIKY

KevipwotNTa Pabpov pe PBapn M n eotepikn] kevipwodOTTa Pabpov pe Paprn deiyvel to
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HePidlo ayopds o XOpog 0T0 TOYKOGHO gUTOPlo, GE OPOLG EICAYOYOV 1 €EAYOYDV
avtiotoryo (De Benedictis et al., 2013)

H doun g mapovcag epyaciag eivar n akdAovdn. Xto Kepdioo 1 yivetar n avaokdnnon
™G BpAoypapiog Kot Tapovcstdalovtal ol OPIGHOL TV HETPMV KEVTIPIKOTNTOC, TO Kepdiao
2 oavapépetor oty pebodoroyio, to Kepdroto 3 avapépetol ota amoteAécpotd, TO
Kepdhao 4 mepiéyet to oyolooud tov Pacikmv svpnudtov kot 1o Kepdiawo 5 mepiéyet ta
GUUTEPACUOTO. XTIV  Topovoa evOtnNTo TopotifeTon o avOALTIK cOVOyN  TOV
OTOTEAEGUATOV KOL TOV GUUTEPACUATOV.

Ao 1o Pacikd OIKTLOKG YOPOKTNPIOTIKG cvvAyeTal OTL 0 KAASOg tng EuAsiog €yet
peyoAvTEpT TLUKVOTNTO 0O TOV KAAdo Tov pullov. H mokvotnta €xel avénbel petald tov
ETOV PEAETNG Yot TOV KAAdO EuAelag mepimov 6% kot Yo Tov KAAdov pvlod mepimov 7%,
eved TapdAAnAa o aplnog tov okpov €xet avénbel petald tov etov, 8% wor 12%
avtiotolyo. Mo TopoTPNoN TOL ATOPPEEL AMO TIG TOPATAVE OAANYEG HETAED TV ETOV
Kot petald kKhadwv givar 6t mbavov o Propmyovikdg kKAAS0g TG EuAeiag £xel mEPLGGOTEPQ
eumodia €16000v. g mukvotnTa opileTan 0 aptBUOC TOV VIUPKTAOV GLVOIEGEWDV TPOG TOV
aplBud tov mbavdv cuvoécewv Kot KaBDS 0 aplfudg TV VIOPKTOV GLVOECEWMV EXEL
avénbel petald tov etdv, avtd amotedel po EVOEEN UEYAAVTEPNG OLOICVVOECNC Ko
€VOTOINGoNG TOL TAYKOGUOV €UTOPiov oTovg mpoavapepOévteg kAdoovs. Mia yevikn
mapatnpnon, mov Paciletor oty Tapovoa LEAETN Kot T oxeTIKn PiAtoypaeia sivor 0Tt Ta
eumopwkd diktva telvovv vo yivovtol mo mwokva pe v mwhpodo Tov ypdvov. Emiong
mapoTnpeital 6Tl TPOIOVTO MO TOV TPMOTOYEVH] TOREN TAPAY®YNS OV emnpedloviol oe
peyéio Pabud amd TIC apvnTIKEG GUVETEIEG TNG OWKOVOWUIKNG Kpiong, Kabmg apopoldv
TPoidvTa oL Kavomolovv Pacikég avaykes. Ta mapamdve diktva yopoktnpilovtol amd
peyaieg daotdoels, kabmg oxeddv 50 kdpupor suppetéyovy oe Kabe diktvo kot eivar diktvo
OYETIKA OvOHOlOYeEV] ©€ OTL 0QOpd TO AMOTEAECUATO KEVIPIKOTATOV. To TOpamivem
eUmopIKd diktvo TEIVOLV VO S1POPOTOIOVVTAL GTO. OMOTEAECUOTA TOVG OVOAOYO LE TO
KUPLO pOTNLO 6TO 0Toio amavtovv. [ mapdderypo n Pabkn kevipikodOTnTa OTavTd 61O
epOTNUA TOGO KOAG O1LGLVOESEUEVO Elval TO OIKTLO, 1) KEVIPIKOTNTO £YYDTNTOS OTAVTHL
6T0 OGO €VKOAN givarl 1 TpdcPaon evdg KOUPoL amd Tovg AAAOLS KOUPOLS, M EVOLALEST

KEVIPIKOTNTO OTAVTA 6TO TOGO CNUOVTIKOC £ivol 0 KOUPOG 68 OpOLG GLVOESTG LE AALOVG
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KOpPovg kot ot kevipikdtteg mov Pocilovior otnv 1010KEVTIPIKOTNTO UETPAVE TOGO
ONUAVTIKES £fvat O1 YEITOVIKEG YDPEG TOL KOUPO.

Ye 01t agopd TV eEmtepkn Pabuikn KevipwoTTo Kot TG anevbeiog cLVOEGELS TTOV
KatevBouvovtor amd Tov Evav KOUPo mpog Toug dAAove kKOUPovg, Tapatnpeiton OTL VILAPYEL
évag yemypapkog dtaywpiopdc. Eivar gavepd amd to diktvo tov puliov 6Tt ot duvapukég
owovopieg g Aociag (Ivdia, Taildvon, IMaxiotdv) mov mBavdv €xovv 10 GLYKPLTIKO
TAEOVEKTNIO, TOL YOUNAOV €pyaTikoh KOGTOLS, Ppiokoviar oTic mpadteg 0Eoel, evad ot
avantuypéveg owovopieg g EE (Itaiia, Iomavia) kot ot HITA xupapyodv kot 6to diktvo
pe Papn kot oto diktvo YwpPig Papn. ATd TO TOPATAVE OTOTEAEGLOTO TPOKVTTEL TO
CUUTEPOUGO OTL YMPEG HE VYNAEG KEVTPIKOTNTEG GLUVEXILOVV [E TNV TAPOSO TOL YPOVOVL Vo
elvar Pacwkol maikteg 6to ToyKOGUIO epmopto pullov, eivar apketd cuvoedepéveg Ue tov
VOAOMO KOGHO, TAPOLGLALOVY UEYAADTEPT EVPWOTIO KOl GTABEPOTNTA OTIS JOUES TOVG.
Ye autd 10 onueio Ba mpémel va AneBel vVIOYN TO YVOOTO QOIVOUEVO TNG ‘emidpaong
peyéfoug’” mov avagEpel OTL Ol HEYAAEG YMDPES EUTOPEVOVTIOL TEPICCOTEPO GE ATOAVTOVG
OpOVG, GE GYEDN LLE TIG MKPOTEPES YDPES, KAODS emiong Kol TO GavOUEVO NG emidpaong
€1000MUOTOC™" OV avaPEPEL OTL 0L O TAOVGIEG XDPES EUTOPEVOVTAL TTEPICCOTEPO GE
oyéon Ue Tig xopeg mov Bewpovvrar mo ptwyég (Helpman & Krugman, 1985; De Bendictis
et al.,2013). To ndéc0 TN eivor pa yodpa dev Ba Tpénet vo cvoyetiletol udvo pe 1o Kol
ke@aAv AEIT avtg g x®poc, 0AAL Kol e TO GUYKPITIKO TAEOVEKTNUO TOV EYEL L0
YOPO TOV O0BETEL PVOIKOVG TOPOLS 1) OV KATEXEL GAAOVG GLVIEAEGTEG TTOPAYWOYNG Elte
apopov 10 £dapog, ite TV epyacia, gite 10 keediato. Edd pmopel va mpootebel eniong
Kol M TEQVOAOYIOL KOl TO GVAO KEQPAANIO TNG TEXVOYVOGING. X OTL OQOPE TNV £EMTEPIKN
Babuikn kevipwkdtro tov Oiktvov EvAeiog pe Papn mopartnpeiton  agloonueiot
dwpopornoinon peta&d kouPov pe Tig vynAoTePeg TWES. H dopn mapapével n idwo pe v
mépodo tov ypovov pe v [epuavia vo gvBiveral yio 10 25% 10V EUmOPIKAOV podv, 61N
ocuvéyeln akorovBei n Kiva pe 12% kon pe pukpdtepo pepidio n Molwvia, to Bérylo ko 1
Avotpia. Opoimg, oto diktvo Evieiog ywpig Papm, ot 1d1eg YOPES KATATACCOVIOL OTIG
TPOTEG BEGELS, Le PACIKO YOPAKTNPIGTIKO TV SIKTO®V Yopic Pdpn va amotelel To yeyovag,
OTL T0 TOGOOTA TOV KEVIPIKOTHTMV TOPOLGLALOVV HIKPY amOKAlon HETAED TV Y0pav,

YOPig vo pmopotv Eexmpicovy Wraitepa kdmoteg xwpes. Etvar evolapépov va onuetmBel 6t
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oe_ 0Tl _agopd tovg Ocikteg efmtepkng Poabuukng Kevipikdttog ot Ydpeg mov
KATOTACGOVTOL e VYNMAES TYEG givat ot 101eg Kot 6To diKTLOo pE BApT Kot 6To S1KTLO YWPig
Bapn, yeyovog mov emPBePardveton 1Oc0 omd to dikTvLo TOV PLEIY OGO KAl ATd TO JIKTVLO
™™g EvAeiog.

Oepdvtog Tovg deikteg 0mMTEPIKNG PaOUIKNG KEVTIPIKOTNTOS TOV OIKTOOL TOL PLLIOY
Yopic Pdpn yio ta £ HEAETNC, O WO KEVIPIKES YDPEG Le amevbeiag eEepyOUeEVEG GUVIETELG
oL AQUPAVOVY VITOYN UOVO TIC GLVOEGELS — €100 y®YES Ko Oyt TV aia Tovg, eivor ot
avamtuypéveg yopes onmg ot HITA, ot yopes g EE (Hvopévo Baocilelo, I'eppavia,
OMavdia, Itaria, orrio, Iomavia kot BéAylo) kot 1 Avotpoario. Xvvenmg n doun tov
OLYKEKPLUEVOL TOpEN givor otabepr] kat ot Pacwkol swoaywyelg dev &govv petaPindel
onuavtikd. Otav Aopfdvovior vedyn kot ot a&leg TV EUTOPIKAOV PO®V, TO EUTOPLO TOV
pulov Kuplapyeitor and TG YOPEG TS SVTIKNG, OVOTOAIKNG KOL VOTIONVOTOMKNG Aciag,
onmg eivar n Zaovdikn, Apafia, lorwvia, Maiaicio, aAdd kor ot HITA, ot onupovtikég
Evponaikég owovopieg (Hvopévo Baoiiero, 'aAria, ['eppavia) ko n Notwa Agppikr. H
Kiva mov 1o 2011 dev Bprokotav otig o kevipikés Béoel, to 2015 Katardooetor devtepn
ocoppwva pe v o&lo Tov soepyopevov cvvdécewv. Avtd omotedel €voeidn 0Tl 1
moAvtAnOng Kiva eEglicoetal ta televtaio ypodvia oe ayopd otdOY0 Yo TOAAES yopes. H
TOPOVGia TNG LEVEYAANG, L0 YDOPOS LE YOUNAL ETiTEdD EIGOONUATOS GTNV OUAdN TOV OEKAL
O KEVIPIKAOV Y0podv oto diktvo tov 2015 pe Pdpn amotelel katd maoco mOAVOTHTO
évoeldn oyupng oAANAEEAPTONG amd MO UEYAAOLS TOUKTES, TOPd Kupiapxo poOro GTO
dtktvo pullov. e 01t agopd 1 B€om Tov Bedyiov ko g OMhavdiag Oa mpémet va AneOet
vmoym 1 Aeyouevn emidpacn Rotterdam’’ mov oyetiletor pe TNV KOWY TPAKTIKA TIG
petemPifaong oto Apdvi tov Potepvrap oty OAlhavdio kot tov AviBepn oto BéAdytlo, mov
Swyepifovtar onuavtikd GyKo Tov €0 YWYIKOD EUTOPIOV TTOV €16€PYETAL 6TV Evpdmn.
210 diktvo G EuAeiag pe Bapn M epmopikn ayopd doywpileton avdioya pe TG NIEIPOVG.
Amo v po kuprapyovv ot HITA kot o Kavaddg kot amd tnv GAAN 16vpEg 01KOVOUiES TG
EE (T'oaAMoa, Hvopévo Baciielo, I'eppavia, OAlavoia, Itaria, Béryo) ko n Pooio. H
Poocia amd v 3" 0éon petaéd 1ov e1dv katordooetor oty 9" 0dom, mOavov Aoyo Ttmv
Kuphoewv ov elyav emPAndel oty mepiodo peAétng, pe yevikdtepn emiPpdovven twv

EI0AYWYDOV KOl VYEST, TOV aKoAoVONoE HeETd To TopepuPatikd pETpa 0T Attovpyia TNg
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erevBepng KuKAoPopiag Tpoidvimy. H idia eikdva emPePordverarl 6tav Bewpodvion diktvo
yopic Bapn. Ot id1eg ydpes, cite pe Pdon Tov aplBud TOV EUTOPIKMOY GLVEPYACLOV EITE UE
Baon v a&lo TOV EUTOPIKOV podV, KOTATAGGOVTAL GTI LYNAOTEPES Béoelg, iomg oe
OPIGUEVEG TIEPITTMOGELS IE EAAYLOTN SLOLPOPOTOINGT OTN GEPE KUTATUENC.

Onwg &xel avapepbel mapondvm, 1 KevipikdTnto £yyOTNTag OEi) Vel TOGO ELKOAN L0 YDPO.
umopet va gtvon TpooPacyun and dAlec yopes. Me Bdorn avtiyv v epunveia, 6to diKTLO
pul100 ywpic Papn, ot dvvapukéc owkovouiec g Acitog (Ivdia, Tailavon, IHoakiotdv), ot
HITA ot ot avomroypéveg gvpomaikés yopes (Itoria, Hvopévo Baoiiewo, lomavia,
[eppavia) eivor ot o KEVIPIKES Kol O EVKOAO TPOGPAGIUEG Omd GALEC YDPES KOUPOLC.
Otav Aapfavovtor veoyn kot Ta fapn, poévo n Feppovia emPudvel GTOV AVIOYOVIGUO TOV
Mo GUVIOUOL HOvVOmaToV Kot cvumepthopfdvetor otn dekada He TG VYNAOTEPES
kevipwomtec. H kevipuodm o £yyvtntog umopet emiong €v ouvapel va delyvel mpog mo
evEMKTOVG KOUPOLE, oV glvarl otV Tpokeévn mepintwon | Tovpkia, N onoio PpiokeTon
0T0 otavpodpot peta&d nmelpov, n Feppavia, 1 Aavio kot 1 OAlavdio, 1 teAevTaio
mBovov og kopPog petemPifaong pe TEMKO TPOOPICUO TOV EUTOPIKAV TPOIOVIMV TPOG
dAlec yopeg g Evpdmng. T'evikodtepa, oty kevipikdOTNTO £YYHTNTAG OEV TOPATPOVVTOL
a&l00MUEl®TES O10POPES PETAED KEVIPIKOTNTOV 1 KATOW®V TOAD Eexymplot®v kOUPov pe
wwitepa vyMAEg TpéG. Avtiotoyo, oto diktvo Euieiag, ot 10eg ympes pe Pacikod
YOPAKTNPIOTIKO TNV €VKOAN TPOSPAGILOTNTA TOVS OO AALEC YDPES, TOPOUUEVOVYV GTNV
KOploL OeKAd PETAE) TV €TOV HEAETNG Kol €lval Ol AVOTTUYUEVES EVPOTAIKEG YDPES, M
Kiva kot ot HITA. Zvvenmg 1 doun tov diktov Euleing dev oAAAleL onpavTiKd Kot ot 1310t
eumopikot etaipot mapapévouv. H NopPnyio €yoviag ektetapéva omobépato Evieiag,
KaTatdooeTol Tl TPp®TES 0écelg oto dlktvo pe Papn, eved ot axodiovBor koupor wov
SlTNPovV TNV KEVIPIKY TOLG Béom petd v mapodo tng mevtoetiog eivor n Ivdia, to
Hvopévo Baoilelo kot Tovpkia.

H evoidpeon kevipikdtta 6tar epmopikd oiktva, deiyvel TOGO GNUOVTIKY ival 1 YOPO GE
OPOVG CVVOEDTG HE AAAEG YDPES KO KOTATAGGEL 6€ VYNAN B€om ydpec mov Ppickoviol o
HEYOADTEPT] OVOAOYIOL TOV IO GUVTIOLOV LOVOTOTION TOV GLVOEEL vag (evyog KOUPwv. XT0
diktvo puliov ywpig Papn, ot mo onuavtikoi dwopecorafntég eivar or HITA pe peydro

m0c00T0, Kol akolovbel 1 Itaiia, o Hvouévo Baocileo xor to IMaxiotdv. Metd v
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TaPodo TV TEVTE €TMV, N Ivdia, mov ivar évag amd tovg peyaAdbtepous mapaywyods pullod
OTOV KOO0, €yel €€l oty oudde TV OEKO TIO KEVIPIKMOV YOP®OV KOl O
ovykekpipévo otnv 3" 0éom, petd omd tic HITA kot v Itadio. Anod v Suvapikn ovéivon
TOV OEIKTOV UE Papn, amoppéet 6Tt o1 peydreg owovopieg g EE (I'eppoavia, I'aAlia) Exovv
Bedktidoet T1g KevTpikég Toug Béoels, evad N lomwvia kot o Hvopévo Baoilelo tpdteg oty
Katdtoén to 2011, €yovv méoel oe AMydtepo KeEVIPIKEG BEaELC, TEVTE XPOVIL OPYOTEPQ. LTO
OikTLO EVAEiNG, M EVOLAUEST] KEVTIPIKOTNTA TOV SIKTVOL Ywpig Papm dtotnpel ta 1ot dopkd
YOPOKTNPIOTIKE LETOED TOV €TOV He peyodlvtepovg kopPovg v Kiva, tig HITA kou T1g
onuovtikég owovopieg g EE (FaAMoa, ItaAio, T'epuavia) otig mpodteg 0€oeig. Xto
avtioToryo JOiktvo pe PBapn, Hor SPOPETIKN EIKOVO TOV YOP®OV TOPOVCIALETOL He TV
Kopéa ka1 10 Hvopévo Baciieo, evad Bpiokoviav oe mo kevipikég 0o 1o 2011, va
&xovv gktomotel To 2015 and v EAPetio kou tnv NopPnyia. H epedvion g EABetiog mg
O KEVIPIKNG YDPAG GE OPOLG TOV TO “oNUAVTIKOV KOUPov’ pe Paon tnv evotdpeon
KEVIPIKOTNTA, EIVOL AOAVTO GOUPLTN UE TO YEYOVOG OTL 1] YDPA CLTH KATOTAGGETOL TPMTN
6€ TAPA TOAAOVG OIKOVOULKOVG dgikTeg Kot eivan évag amd Tovg peyaldtepovg eEaywyelg
070 KOG, TOPA TO pKpO TG peyedoc.

Xe O0tL apopd Vv kevipikodTnTa Status, avtd mov £xel onuacio givor N KEVTIPIKOTNTA TOV
YETOVIK®OV KOUP®V, Kot Oyl TOL 10100 TOLv KOUPOV. ZVVETMDC Ol EMOUEVEG YDPEG Elval
EUTOPIKOL ETOIPOL TOV TEPIGGOTEPO 1GYLPDV, CNUOVIIKOV KOl KEVIPIKAOV KOUPwV. XT0
diktvo Tov pLiov Ywpic Papn mpotdccovtor ot owkovouieg g EE (Hvouévo Baoileto,
Ieppavia, OMavoia, Itorio, Taddia, Bérywo, Ionavia) kot ov HITA, evd oto diktvo pe
Bapn wvpopyet M Zaovdwkn Apafic oto ypovikd Sdotnuo vwd peAén, M omoia
axoirovBeiton amd v lowvia ko 1ig HITA. Eivon mpogavég 6Tt avt 1 avamtuypévn yopa
g dvtikng Aciag (Zaovdkn Apafia) mov Bacilel v owovopia g 6TV TOPAY®YN Kot
eCaymyn metpelaiov, eivar eumopkoOg €TAIPOg YWPAOV TOL £YOVV TPOGOIOPICTEL MG
kevepikés. H Kiva éyet avéler to 2015 oty 2" 0éom kot amotedei epmopikd etoipo T@v mo
Kevipikav kopuPwv, extomilovroag v larwvio ko tig¢ HITA otig emdpeveg 0éoegs. 1o
diktvo EuAeiag ywpig Papn ot kupiapyor kopPot evronilovtar e EE (OAAavodia, 'eppavia,
Itodia, Bédylo, TaAria, Hvopévo Baciiero), HITA, Pooia, Kiva kot Avotpaiio, yodpeg ot

omoieg mapapévouv oty Kevipiky dekdoa to 2011 ko to 2015, evd to diktvo pe Papn
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yopokpiletor amd tnv eicodo tov Kovadd, ydpo 1 omola omoteAel v evodkan
peyokvtepr] otkovopio otov KOGHO ovuemva pe ototyeio tov 2015, €xer apbovia oe
QLOIKOVG TOPOVG KO EVOL KOAG ovomTuyuévo oteBvég epmopikd diktvo. O peyaAdtePOg
eumop1kog etaipog Tov Kavadd, pe Koviivodg Yewypapikohs Kot EUTOPIKOVS OEGHOVG, Eivarl
ot HITA, evd yivovior mpoomdbeieg Sievpuvong Tov eUmopiov HE TIG aVEPYOUEVEG
owovopieg g Acioc.

H xevipicotnto pagerank, éxst ocuvaeelo pe TV 1O10KEVIPIKOTNTA KOL CUVETMG KOl GE
LTIV TV TEPINTTOGCN 1 KEVIPIKOTNTO TOV YEITOVIKOV KOUPwV gival avtr mov cupuPdAiet
GTNV SWUOPP®CT NG TYWNG NG KEVIPIKOTNTOS TOL KOUPOov. XMPES HE DVYNAEG TUUES
KevipkoTTOg pagerank, xovv cuvdécelg e TOAALOVS AAAOVG KOUPOVE, TOV pEe TNV GEPA
TOVG Kol avTol GVVEEOVTAL Pe TOAAOVG GAAOVG. ATd TNV avdAvon cuvdyetotl Tt TOGO TO
dtktvo pulod ywpig Bapn, 660 Kot avtd pe Bapn Kuplapyeitor omd eVPOTATKES OKOVOpLieg
(Teppavia, Hvopévo Baciielo, ['aAlia) ko and ) Zrykamovpn, n onoio amoterel facikd
olKovopKoy KOpPo maykoouing oe moAlovg Toueis. H kevipikn 0€om g Ziykamovpng dev
emPefordveTon pe ™V TAPOd0 TOL YPOVOVL, KAOMS amovcldalel amd T avticToro dikTva
névte ypovia apyotepa. Or HITA Bpiockovior 6e vymin katdrtoén oto diktvo ywpig Bapn,
Yopig Oumg vo kotoAouBdvouv TG mpdTEG KEVIPKEG OEcElC otO dikTvo pE Pdpn.
Avtictoyya oto diktvo Euieiong, yopeg ™ EE, ov HITA ko n Kiva moapapévouv oe
KevIpikég Béoelg pe v mépodo tov xpdvov 6to dikTLO YWPIS Papn, VO 61O diKTLO UE
Bapn nyetkég Béoerg dtatnpovv ot HITA kar o Koavaddg, pe v Pocio va vroympel amd
mv 3" oy 10" 0om, mov amotedel ev duvduel EveiEn peyaddTepng OmOUAKpUVONG amd
KOpPoug pe emppon mHavOV AdY® TOMTIKOV ovokatotdéewmv mov emnpéacav Tnv
OIKOVOUIKY] Opactnpdtnta kot v eAevfepn kvkAogopio twv oayobov ot oebvn
EUTOPIKT] GKNVT).

2OUQOVO. e TNV OPYIKY TOVS CUAANYTN Ol OEIKTEC MOV OMOKAAOVVIOL KEVIPIKOTNTEG
opparov kat owbevtiog (hubs & authorities) rav oAAniévdetor. Zuvenmg oe OTL aPopd TV
Kkevtpikotnto authority tov diwktdoov puvliov ywpic Papn, mapatnpndnke vrepoyn TV
koppov g EE (Hvouévo Baciielo, I'eppavia, OAlavoia) kor HITA, eved oto diktvo pe
Bapn etvar Tpoeavic n vrepoyn g Laovdkng Apapiag, n onoia dwutnpnOnke petald twv

etV perémge. Eva n Notwa Agppikn anotelodoe oto diktvo pe Bapn tov 2011 1o tpito
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KopPo (petd v Zaovdowkny Apafio kot tig HITA) pe t peyoldtepn emppon], €xet
extomiotel to 2015 amd v XeveydAn, yeyovog mov katd mhoo mbavotnto eivon
ATOTEAEGLLO. TNG 1OYLVPNS OAANAEEAPTNONG TNG XDPUG OVTHG OO TOVS KEVIPIKOVS KOUPBOUG.
Opoiwg, otov topén NG ELAeiag, TO 7O ONUAVIIKG OTOTEAECUOTO  LITOPOVV VO,
GLVOYIGTOVV GTNV NYETIKN B€0T Kot 6TIG dV0 HOPEPEG SIKTVMV TOV 10YLPDOV OIKOVOULDY TNG
EE (OAlavdia, I'eppavia, Itaiio, Bélylo, Hvopévo Baciielo, ['aAlia), g Pooiag kot tov
HITA. Am6 10 diktvo pe Bapn, pumopel va cvvaybel 1o coumépacua 6tt ot HITA €yovv
woyvpomotn et T Béon tovg, ektomiovtag T [NaAria oe yaunAdtepn 6éom, o Kavadds éxet
avélbel oe OTL apopd T TéEG TG Kevipikotntog authority, eved n Pwcio mopovcioce
ntoon, pe mbovny epunveion TV OWKOVOUIKY] V@eon AGY® KUPOCEWV Kol OLOKOTNG
EUTOPIKDOV GYECEMV, OV TNV ATOGLVEIESAV OTtd TOAAOVG KOUPBOVG e vynAég Tiég hub.

H televtoio kevipwkomto, m Aeyouevn hub zmopovoidler a&loonpeioto mOGOTIKG,
amoteAéopato. Xto diktvo pvliov pe Papn evd to 2011, vynAdtepeg Tpég hubs
napovcialav n Ivdia (36%), n Taiddvon (36%), or HITA (8,5%) kot to TTakiotdy (7,5%),
10 2015 1 avoroyio €xel oxedov dumhaciactel vgp g Ivdiag (63,5%) pe avtictoyn
ntoon g Taiddvong (15,9%) ko pe Haxiotav (7,9%) ko HITA (5,7%) va axolovBovv. H
Kuplopyio avty dgv givar Tpoeavng amd to diktva Ywpig Papn, ov Kol GE aLTAV TNV
TEPIMTOON 01 TPouvaPePOEiceg KEVIPIKEG YDPES TOPAREVOVY o VYNAES B€oelg, ywpig
OU®G VO LIAPYEL TOCO £VIOVOS JY®PIGHOS Tovg. Xto diktvo Euieiog ywpic Papn, T0
Békywo kar n I'eppavia mapapévovv duvapikd otig tpmteg Béceic. Evd oto diktvo Euieiog
2011 pe Bapn n I'eppavia Ppiokerar oty mpdn Béom pe v Kiva vo akolovbel, mévte
xpovia apyotepa n eppavia mapaywpel t Béon g oy Kiva. O tpitog mo kevipikog
kopPog to 2011 eivan to Bélyo, mov vroywpel mévte ypodvia apyodTeEP GE YOUNAOTEPES
Béoeig, petd tov Kavaod kot tmv X, mov avilbav ce mo kevipikég Béoeig pe Pdon 1o
deixtn hub.

Amo TV avaAlvon oto TANICLO TG TOPOVGOS EPYNCING GUVAYETOL TO CLUTEPAGHO OTL Ol
avaTTUYHEVEG owovopieg Ppiokovionr otig mpmteg Béoelg pe Pdon tovg deikteg moL
TPOTAONKAY, EVD YDPES AMO MO ECOOTPEPELG Kot AyOTEPO AVATTVYUEVES OKOVOuiEG dev
katolopBdvoov T Mo Kevipikég B€oelg kot dev kdvovv g0KoAa ouvoéoels. Ot

avartoypéveg owkovopiec mg EE telvouv va elvan mo xevipwéc kot vo kGvouv
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TEPLOCOTEPOVS OECUOVGS, GE OvTIOEON L TIC AYOTEPO AVOLYTEG OUKOVOUIEG 1 OTTOLLOVOUEVEG
YE@YPAPIKE, TOV €YOVV AyOTEPES GLVOESELS. To EUTOPIO GTOVG GLYKEKPIUEVOVS KAASOLG
€xel OOUEC YEMYPOUPIKOV OO(®PICHOV HE CNUOVTIKO pOAo vo dtadpopotiletor amd Tig
OlKOVOIKG avomTuypéveg owkovopieg ™ EE, Apepwng kot Aciag amd 1t po Kot
Avotpariog, Appikng kot Aativikng Apepikng omd v GAAN og AyoTepPOo KEVIPIKES BEGELS.
210 mhoiow NG mapoboog UEAETNG €ywvav  TPOoomabeleg Yy evtomiopud  mlavov
GUOYETICE®MV TOV 1EPOUPYIKAOV BECE®V TOV YWPOV, OTWS eKEPAlOVTIOL OO TIG OIKTLOKES
HETAPANTEG KoL amd TOL U1 OKTLOKG YOPOKTNPIOTIKG, ©OC OTOTEAEGUO GCLUPATIKOV
OWKOVOKAV ~ deikt®v. Q¢  dwiktvakéc petafintés  ypnowomomdnkov to  pétpo
kevtpikotntog (indegree, outdegree, betweenness, closeness, status, pagerank, authority,
hub) yio to ém perétng 2011 kon 2015 TV diktdov pe Papn ko xopic Papn. Qg un
SKTLOKEG PETOPANTEG ypnolpomomOnkay o deiktng evéokhadikoy eumopiov Grubel —
Lloyed yia ta €tn 2011 ko 2015, n a&io e&ayoyov tov 2011, n aio eayoydv tov 2015, 1
a&ia ewoaynydv tov 2011, n a&la swoaywyodv tov 2015, 10 kotd kepainv AEII tov 2015
kot katd kKeeaAr, AEIT tov 2015 pe Baon v ayopactikny dvvaun.

O deiktng indegree &yet Oetikn GLoYETION UE TIG EIGAYMYEG, KAODG TNV TPOYUATIKOTNTO O
delkEC oTOC AVTITPOCHOTEVEL TIC Poég elcaywydv. O deiktng outdegree eivar Oeticd
GUCYETICUEVOC UE TIG EEAYWYEC, YEYOVOG Tov delyvel 6Tt 660 vynAdTepn elvan N ala TV
eEay@ymv 1000 TEPIGGOTEPES GLVOESELS 0 KAOE KOUPOG TEIvEL VO KAVEL.

e 011 aPopd TOVS LITOAOUTOVS U dIKTVLOKOVS delKTES, OTMG TO KOTd Ke@oAnv AEII kot to
katd keeaAv AEIT mov Baciletor omv ayopactiky dOVap, avtol ot d&ikTeg Telvouy va
Tapovclalovy onuavtiky Oetikn cvoyétion pe tovg deikteg indegree kou outdegree.
['eyovog mov 0dnyel 610 GLUTEPAGHA OTL Ol POES EIGAYMYDV KOl EEAYOYDV, £XOVV AUEOT
oY£0N LLE TO KATO KEQUANV EMITEDO EIGOONLATOG,.

Mua tbovn epunveia yio v Oetikn cvoyétion tov deiktdv status, authority koi pagerank
pe tig ewoaywyég ko 1o AEIL eivon 6t1 ) vyniotepn kevipikn 0€om evog kopupov pe Poon
TNV KEVIPIKOTNTO TOV YELITOVIK®V KOUPwV, cuoyetileton pe vymidtepn aéia 160ymydv Kot

VYNAOTEPO EMMEDO EIGOONUATOG.
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O eloaymyéc kot ot eoywyéc €xovv onuovtiky 0Tk oLoYETION HE TOV OeikTn
betweenness, mov amoteiel £voeln Ot 660 TO GNUAVTIKY EIVOL [0 YOPO MG GUVOETIKOG
Kkpikog petald kOpPmv, T6c0 vYNAdTEPN elvar N a&ia TOV E10AYOYDOV Kot EEAYDYDV.
YHETIKA e TN U1 OIKTLOKN UETOPANTH TOV EVOOKANIIKOD EUTOPiov, OTMC €ivarl 0 OeikTNg
Grubel — Lloyed, n mepintmon 1oyvprg cvoyétiong e Toug deikteg indegree kou outdegree
Bo pmopovoe va amotedécet €vOelEn VmapENG MPOTIUAGE®V EVOOKAAIIKOD EUTOPIOV.
Avotoyide, dev mapatnpnidnke cvoyétion petad tov deiktn Grubel — Lloyed kot tov
dewktdv indegree ko outdegree. Tuvendg dopég EVOOKANSIKOD gumopiov dev umdpecay va
TPOGIOPIGTOVY Ot TIG OIKTLOKES UETOPANTEG KOt ammd T oYECN TOVG LE TIC U SIKTLOKEG
HETOPANTEG OTO TAOUGLO AVTAG TNG LEAETNC.

[evikdtepa, omd TV SLVOIKT OVAAVOT TOV OIKTVOV PLLOY Kot EvAeiog PETOED TOV ETOV
2011-2015 mpoéxvye 1oYLPN GLGYETION TOV OOV IIKTLOK®OV UETOUPANTOV UETAED TV
€TV, oV o pumopovce va amoteAEsEL £vOEEn OTL Tapd TIC TAYKOOUES METOPOALS, Ol
Nyétdeg yopeg ot €E0ywYEG TOV GLUYKEKPUEVOV TPOIOVTOV Ogv  emmpedotnKay
onuavtikd. ‘Eva emmpocBeto cvunépacpa eivar 6tL ot kupilapyes eEaymyikés Ydpeg TV
GLYKEKPLUEVOV TTPOTOVTOV OV GYeTICOVTOL AUEGO LLE TOV TPMTOYEVY] TOUEN TNG OKOVOLIG
glval otafepEc OTNV EUTOPIKT TOVS GLUTEPLPOPA KOl HITOPOVV VO, vl OpKETE EVEMKTEG
(MGTE VO, OVOTPOGAPLOCOVYV TOVG EUTOPIKOVS TOVG ETOIPOVS, GE TEPITTMOT AVAYKTC.

Eniong 10 yeyovdg OtL M GLGYETION TOV SIKTLOKAOV UETAPANTOV peTAED TV €TOV glval
BeTikn), evioyvel TV avTiAnyn 0Tt ot peyadvtepot eaymyeig 6Toug KAAS0LG Tov pLLlov Kot
g Evhielog, dev Plwoav peydreg SOMIKEG UETOMTMOGES GTOVG aoTOOElS Kapovg TNg
OIKOVOUIKTG KPioNnS, SloTnpOVTAG OTIS TEPICCOTEPES MEPIMTMOGELS TNV KEVTPIKN TOLG BEo.
[ToAd mbavov avtég ot yopeg dEbetav TV 1KAVOTNTO VO OTOPPOPNICOLV OVTEG TIG
eEMTEPIKOTNTES UECH TPOCAPHOYNG TNG CLUTEPLPOPAS TOV HOVAO®V ANYNG OTOPAGEWDY
Kot €0PEONG VEOV GLVEPYUSIDV, EVOEYOUEVMG OVTIKOOIGTOVTAG TIC TOPAUOOCIOKEG OLYOPES
eEaywyng amd véeg 1 avEdvovtog Tig epmopikés poss. EmmAéov umopet va mpofrepbei 6t1 o1
YOPES TOL EYOVV EMNPENCTEL OMO TNV OIKOVOUIKN aotdfsln, teivovv va yivouv mio
eEmoTpeelg kot TPoomafovv va KAVOLV VEEG GUVOEGELS, TTOL OPEIAETOL GTOVG UNYAVIGLLOVG
AVTOGLVTNPNONG Kot EMPIMONG GTOV AVTAYOVIGTIKO KOGLO TNG PONG TOV ayafmdv Kot TV

VNPECIDV.
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EmumAéov oto mopamdve cvpmepdouato, mov £xovv oxéorn He TIg OoUEG Tov gumopiov
petalh Tov yopov, erinpdcdeteg AAANAETIOPAGELS TOV OIKOVOUK®OV GUVOEGEMV UTOPOVV
va dtepevvnBovv. H e€dptnon tov eumopiov petald TV Yopdv Kot PETAED KAAO®V TG
owkovouiog and Tov Babud T OKOVOUIKNG avATTUENG 1| TNG YEOYPOPIKNG BEonC Kol Tov
GLYKPITIKOV TAEOVEKTNUATOG AOY® KAMUOTOAOYIKOV CLVONKOV 1 EMOYIKOTNTOS OTNV
TOPOYOYN TPOIOVIMV TOV TPMTOYEVN Topéa, Oa pmopovoay va avaivbovv. Eniong, n béa
OTL Ol UEYOAVTEPEG YMPES OLEMOVTOL OO EUTOPIKEG OOUES, UE TNV TACT VO EUTOPELOVTAL
TEPLOCOTEPO AMO OTL O1 LKPATEPES KO TOAVES TPOTIUNGELS G AlYEG GUVOECELS LLE VYNAN
a&la mopd o TOAAEG cLVOEGELS YoUNANG a&la, Oa UTopovcE Vo OTOTEAEGEL AVTIKEILEVO
peAhovtikng €pevvag. Emiong dopég pikpov otkovopudv, Kot 1 téon Tovg va givol mo
avoytés kor  eEmotpepelg pmopovv va  peketmBovv. Idwutépwg oty mepimtoon
SlevpLIEVOV SIKTH®V avd KAGOO otkovopiag, mov yapaktnpiloviol amd peydieg S10GTACEL
KoL 1oYvpn avouoloyévela, Ady®m tov peyébovg tovg, n doun OAGKANPOL TOL SIKTOOL e
OAoVG TOVG VITAPKTOVG KOUPovg pmopel vo avaivBel, cvvelcpépoviag emmpocHetn Kot
GUUTANPOUOTIKT TANPOQOPia G€ GYEoT Le cLUPATIKOVG otkovokovg dgiktec. H avdivon
OKTOOV pmopel va yiver popéag onUavTiKig TpooTfEpeVNS a&iag oV LEALOVTIKY] épevval
oL Ba APoPd TO EUTOPLO AYPOTIKAOV TPOTOVIMV KO TOV TPMTOYEVH] TOUEN TNG OKOVOUING

YEVIKOTEPOQL.
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INTRODUCTION

Aim of this paper is to analyze international trade of agricultural and forest products,
applying network theory. Particularly, centrality measures will be used. The countries will
be ranked in hierarchies of import-export relations and these hierarchies will be visualized.
The networks are dynamically described within and between 2011 and 2015 years. The
benefit that is received from representing the inter-country trade as a network of either trade
partnerships or trade flows is the possibility to depict the interactions between trading
countries and their hierarchies which otherwise remain indiscernible. Moreover, effort will
be made in detecting possible correlation between the hierarchical position of the countries
expressed by network variables and their non-network characteristics resulting from
conventional economic indicators. Each network is examined in both unweighted or binary
form and in weighted or valued form. Unweighted or binary networks include links based
on partnerships, where occurrence of the interaction equals one and no occurrence equals
zero. On the other side, in weighted or valued networks the occurrence of trade link is
accompanied by specification of the economic value of export flows. The centrality
measures, weighted and unweighted, that will be used are indegree, outdegree, closeness,
betweenness, status, pagerank, hubs and authority. Degree centrality measures how a
country is connected to other countries, closeness centrality measures how easily a country
can be reached by other countries, betweenness centrality measures how important is a
country in terms of connecting other countries and finally eigenvector related centralities
measures how important are neighboring countries.

In order to justify also the use of binary measures, rather than only of weighted networks
we have to note that both measures are useful as they point to different aspects. Weighted
measures put emphasis on volumes while binary measures give prominence also on the
number of trade interactions of a country. Both weighted and unweighted centrality
measures are useful and can provide complementary information.

The organization of the structure of international trade for a given product can provide
valuable information about trade patterns and might differ according the type of goods
traded. When the product is homogeneous and the trade based on the lowest price offered,

one or few partners tend to monopolize the market, thus creating market structure with few
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vertices, few links and few interactions. When on the other side the product is differentiated
and is subjected to monopolistic competition terms, many trading partners can possibly
claim their part in the world market share, so many vertices will appear and consequently
many links will be sent from one partner to another.

Before proceeding to network analysis some definitions related to market characteristics
are mentioned. It is important to explain perfect competition principles in order to
understand the market structure of monopolistic competition. Theoretically, the term of
perfect competition has some distinctive characteristics. These characteristics are large
number of buyers and sellers, perfect information about prices and product utilities, perfect
substitutability of the products, no barriers to entry and exit, no party involved with market
power to set prices, the factors of production are flexible to adjustments in the long run thus
allowing changes in the market conditions, with main goal of trading parties being profit
maximization, buyers are rational and try to increase their economic utility, there are no
externalities affecting any private or public third party, no transaction cost and no
economies of scale exist. In the real world of trade, markets are not subjected to perfect
competition terms, but instead they are imperfect. One type of imperfect competition is
monopolistic competition, when the principle of substitutability is no valid and the product
is produced in many varieties and qualities. Structures similar to monopolistic competition
exist in the industry of cereals and wood that is object of study in the present work.

So market structure and the existence of many or few links is defined by product
differentiation. There are also other factors that define market structure. One of them can be
transport costs, that might depend on weight, on vulnerability of the product, on selling
price — freight ratio etc. Another considerable determinant of structure patterns is
geographic proximity. Both geographic proximity and transport costs are interconnected in
generation of links in international trade terms. In case of countries with high workload, the
transport costs are minimized per item, so the final price is not affected and vital role is
played by on time planning, when low transport costs are provided on the prerequisite of
the use of inexpensive transport modes, such as transportation by sea. When the product
traded is sensitive or has to be delivered in a short length of time, the barriers based on

geographic proximity continue to exist, since the final product price is extremely increased.
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In case of present sectoral analysis, the two sectors examined (rice and wood sectors) are
not sensitive to transportation and inexpensive means of transport can be used in order for
the costs related to transportation to be minimized. Other factors that define the creation of
links between countries are religion, tradition or former colonial relationships. Also,
additional reason for link occurrence is the possibility of profit due to price difference
between countries or the possibility of exploiting economies of scales in production and the
preference for variety and differentiated products. In this differentiated goods context very
dense trade networks are expected. On the other side the search and the access costs to
foreign markets will tend to reduce the number of arcs between each country pair (Helpman
et al, 2008).

Influence on the structure and formation of the arcs in trade network is exercised also by
the conditions of production, supply and demand. The production of a product is affected
on the supply side by comparative advantage, weather conditions, possession of raw
materials, technological expertise etc. On the demand side the trade links are formed by
preferences of trade partners. Generally, it is important from microeconomic point of view
to define the trade patterns, with the help of network analysis and its tools, since valuable
information can be deduced concerning the economic model of supply and demand, which
is fundamental in price determination in international trade networks.

In the present thesis, the main goal is to explore and compare the diverse structural
characteristics of two distinctive agricultural sectors, the sector of rice and the sector of
wood. Taking into consideration specific hypotheses that shape a network model of
international trade, an effort is made to investigate the structural differences in networks
formed, according the characteristics related to the product type and to node features. The
structure of these two sectors is compared, to assess the extent the world market attributes
vary between different sectors. The hypothesis of more dense networks for differentiated
products and less dense networks for homogeneous products will also be considered.

The structure of the present thesis is the following. In Chapter 1 literature review and
definitions of basic centrality measures used are presented, Chapter 2 refers to

methodology, Chapter 3 to results, Chapter 4 to discussion and Chapter 5 concludes.
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CHAPIER 1: LITERATURE REVIEW AND NETWORK BASICS

1.1 Literature review

Network analysis has been used in the past to analyze international networks by Fagiolo et
al. (2009), Garlaschelli & Loffredo (2005), Serrano & Boguna (2003). Also network
analysis has been applied to networks of single commodities by De Benedictis et al., (2010;
2013). An application of network analysis in agriculture was the potato trade network by
Kleinwechter & Suarez (2012). Moreover, investigation of the time evolution of world
trade in terms of hub-authority is shown in Deguchi et al. (2014). The correlation of
economic hubs and authorities will be examined in the present agricultural and forest
networks for a wide sample of 50 countries. Network analysis has been used also by
Raskovic et al. (2015) to study inter-country export patterns of EU member states and
showed that small states do not necessarily focus their exports more on neighbouring

markets compared to large states.

1.2 Network basics

The main characteristics of two networks under examination are summarized by indices
computed and reported in Appendices. These attributes used to characterize the network
structure are centrality measure of indegree, outdegree, betweenness, closeness, status,
authority, pagerank and hub. Each of them provide different type of information, capturing
different aspect of country’s position. Indegree and outdegree centrality measures are
considered local, whereas all the other centrality measures in consideration in the present
thesis are global measures. Degree centralities are local measures because only direct
connections of a vertex are considered, while the remaining centrality indexes are global,
with their central position depending on the central position of their neighbors.

A Dbrief review and a few definitions of main centrality measures are presented below, for a
given graph G = (V, E) with V vertices and E edges. In unweighted graph, the degree

centrality equals degree:

Cp (u)=deg(u), Cip = indeg(u), Cop = outdeg (u)
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In weighted graphs, the indegree and outdegree centrality of a node is defined as the sum of
the strengths of incoming and outgoing links respectively. For standardization purposes the
degree centralities are divided by (n-1)™, because (n-1) is the maximum possible degree in
an unweighted simple graph.

The normalized closeness is defined as the average length of the shortest path between the

vertex and all other vertices:

CE(U) = (Cc)AN -1

N -1
where C_(u) = [Zd(u,v)} and d(u,v) is the distance between u and v.

For directed graph, beetweenness centrality is defined as following:

CB(U) :Zgjk(u)/gjk

j<k
The common normalized definition of the formula for betweenness centrality is:
Cg (u) =Cq (u)[[(n-1)(n—2)]

For the purpose of this study, instead of the above standardization, the scaling to percentage
values is suggested, which is used by Visone software.

Considering the following centralities the ranking of a node depends on the ranking of its
neighbors, which means that node is more central, the more central its neighbors are. One
of these centralities, Katz status, is considered as a generalization of degree centrality and it
was introduced by Katz (1953). The status centrality of directed and weighted graph with

edge w is defined as following:

Cys(U) = az o((u,V)(1+Cys (U)))

(u,v)
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where
1/ = min { max indeg , (u), max outdeg ,, (u)} , uev

Hubs and Authorities are centralities introduced by Kleinberg (1999). Authorities Ca and

Hubs Cy centralities with edge strength w are defined as the normalized values of:

1

NOEE o(@»)-( ) o) G @)

(uw,v)e E(u) (w,w)e E(u)
where 4 is the largest eigenvalue of the matrix A'A.

1

Cn () =7 o(@@) - D o) C:w)

(u,v)e E(u) (u,w)e E(u)
where / is the largest eigenvalue of the matrix AAT

And PageRank centrality is the combination of eigenvector centrality with a uniform initial
score assigned to each node and was developed by Larry Page and Sergey Brin (1998). For
directed graph G = (V, E) with edge strength », PageRank is defined as the normalized
values of:
@ =a +1-a) Y w(wv) Conlw),
(WV)E Ey)

where 0 < a < 1 is a free parameter.
Moreover in order to examine whether the network is dense and widespread or centralized

around a dominating hub, more attributes will be calculated to analyze those network

properties and characteristics
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The density D of a network is defined as a ratio of the number of edges E to the number of

possible edges:

2E
N(N-1)

Average degree <k> of a network is defined as following:

<k>= 2E
N

Clustering coefficient was introduced by Watts and Strogatz (1998), as a local density
measure for the neighborhood of a node and it represents the likeliness that two neighbors
of a vertex v € VV are connected. A definition of clustering coefficient in terms of triangles
and triples of a node is presented below. Triangle A(v) is a complete subgraph of three
nodes and Triple z(v) is a subgraph of three nodes and two edges. The clustering coefficient

of anode v € V is defined below:
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CHAPTER 2: METHODOLOGY

The market networks of rice and wood sectors, selected as a case study, follow
International Trade Centre classification. Product code 1006, namely “Cereals — Rice”
and product code 4411, namely “Wood and articles of wood; wood charcoal — fibreboard
of wood or other ligneous materials, whether or not agglomerated with resins or other
organic bonding agents” refer to rice and wood sectors respectively. The reason these
specific product codes were selected for analysis, is because cereals, rice included, are
among the most traded agricultural products, generating high world economic value, with
rice being the basic food product in many highly populated countries and on the other
side the selected wood product code is of great interest because it is closely related to
economy sector that concerns wood industry. Generally, it is useful the structures of
agricultural trade networks to be explored, because products belonging to primary sector
of the economy, are used by many countries as policy tool which often results in
differentiated interactions between countries that tend to change their traditional export
markets, according to policy restrictions rather than free market rules. Also the sectors
selected, do not require high specialization and concerns products that can be produced
by most countries, both developed and developing. Thus, we can expect the structure of
inter - country trade on these agricultural and forest products to be similar in several
countries.

We start out with constructing bilateral trade matrices (Appendix Table 1-4) from trade
data provided by International Trade Centre and UN COMTRADE database. Total
exports and imports of 50 most important exporters according the trade volumes are used
for the years 2011 and 2015. Our aim is to identify trade structures of export countries,
trade preferences of importing and exporting the same product and discover possible
interactions between network and not network variables.

Due to disadvantage of missing values for some countries, the countries in rice sector are
reduced to 45 and in wood sector to 47. Countries with no available data for the years of
study, even though included in the 50 greatest rice exporters are Viet Nam, United Arab
Emirates, Myanmar, Suriname, Lebanon and Bangladesh. Countries omitted from wood
sector, even though also included in the 50 greatest exporters in the selected wood

product are Viet Nam, United Arab Emirates and Bolivarian Republic of Venezuela.
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Both weighted and unweighted version of networks will be analyzed. The unweighted
matrices are based on trade partnerships, while the weighted matrices are based on the
value of trade flows between each pair of countries.

The software used was Visone 2.16, because it uses interactive graphical user interface,
tailored to social networks and assist us to get the trade patterns through analysis of
different types of centralities. Also the statistical package SPSS was used and the
conventional statistical tests (Spearman rho) implemented in order to realize the dynamic
network analysis from 2011 to 2015 and to explore relation between structures and
between non-network and network variables.

Visone software suggests the percentage method for computation of centralities instead
of traditional standardization or computation of pure values. The normalization proposed,
suggest division by the sum of all scores and achieve to overcome the limitation related
to graph size and is applicable to all types of graphs. The resulting indices can be
perceived as percentage values and represent the share of the significance of a vertex in
its graph (Baur, 2008).
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CHAPTER 3: RESULTS

In‘this-chapter the main findings of the analysis, are presented. Results of every centrality

measure, for two sectors, between the years of study, will be analyzed and compared.

3.1 Density and basic network characteristic

In the following section four networks based on sectoral data and related to primary
sector of economy are analyzed and compared. These networks are called from now on:
rice2011, rice2015, wood2011, wood2015.

The V dimension of the graph is V' = (1,...45) for rice network and V = (1,..,47) for wood
network, according to the available data for 50 leading exporters of commodities under
examination. The number of links and some basic network statistics are mentioned in the
Table 3.1. The link dimension of rice2011 network is L= (1,...607), of rice2015 network
is L= (1,...688), of wood2011 network is L= (1,...1049) and of wood2011 network is L=
(1,...1141). The links are directed from the exporting country towards the importing
country. The information included in the link dimension is either binary or valued. In
case of binary network, existence of a trade link equals one and non existence equals
zero, while in case of valued network the strength of the link is introduced into the link
and represents the export volumes.

In wood network, the existence of 1049 links for 2011 and of 1141 links for 2015
corresponds to network density of 0,641 and 0,675 respectively. Concerning the more
sparse rice network the existence of 607 links for 2011 and 688 links for 2015
corresponds to network density of 0,465 and 0,5 respectively. Density has increased
between years, for wood and rice networks, around 6% and 7% respectively, while links
are increased between years 8% and 12% respectively. One observation, from the
aforementioned changes between years and between sectors is that probably wood
industry is more difficult to entry compared to rice sector, because connections between
countries are increased at a slower pace. Density of a network is defined as the number of
existing connections to the number of possible ones, thus the fact that the existing links
are increased between the last years, imply greater world integration on sectors under
consideration. A general remark based on present research and preceding studies is that

networks tend to become more dense throughout the years. Another note is that
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commodities from the primary sector are not influenced strongly by the effects of

economic crisis, since they address to products directed to satisfaction of basic needs.

These networks can be characterized by high dimensionality given the fact that almost 50

nodes participate in each network and also they are heterogeneous in centrality scores,

that differ on the basic question posed. For example degree centrality index answers on

how well connected is a network, closeness centrality answers on how easily reachable

are the nodes, betweenness centrality answers on how important are the nodes by

measuring the fraction of paths connecting all pairs of countries and eigenvector related

centralities, like hub and authorities, measure how important are other countries, when

the score of a vertex depends on the score of its neighbors.

Table 3.1: Network statistics (Rice/ Wood sectors)

Network statistics Rice sector Rice sector Wood sector | Wood sector

2011 2015 2011 2015
Density 0,465 0,5 0,641 0,675
Average degree 26,978 30,578 44,638 48,553
Average in / out degree 13,489 15,289 22,319 24,277
Nodes 45 45 47 47
Links 607 688 1049 1141
Note: Software used was Visone 2.16.
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3.2 Centralities
3.2.1" Indegree index

Degree centrality is the number of connection a node has. Indegree centrality reperesents
the imports whereas outdegree centrality the exports. That is why the prevalence of
outdegree over indeegree in weighted networks indicates an overall trade surplus, which
is a conventional trade indicator (de Benedictis et al, 2013).

From weighted indegree centrality for 2011 rice network, it is observed that leading
Asian economies (Saudi Arabia, Japan), USA and South Africa are in the first places,
followed by leading EU economies (UK, France, Germany) and Malaysia. From 2015
data the leading Asian economies (Saudi Arabia, Japan), USA, UK, France and Germany
remain in the first places, while China went up from 14™ place to 2" In case of
unweighted indegree centrality for 2011, the leading EU economies, USA, Turkey and
Australia are in the ten first ranking places. The same structure of centralities is observed
for 2015.

In weighted 2011 wood netework, the countries with the highest indegree centrality in
descending order are USA, France, Russia, Canada, UK, Germany, Netherlands, Italy and
Belgium. There are considerable differentiation in centrality indexes between two first
highly centralized nodes and the remainder vertices. In binary 2011 version, the countries
with the highest indegree centrality are Netherlands, Italy, Germany, Belgium, USA,
France, UK, Russia, China and Australia. The indegree centrality is almost the same for
these countries, with very small deviation. In weighted 2015 version, the countries with
the highest indegree centrality are USA, UK, France, Canada, Germany, Netherlands,
Belgium and Italy. There are considerable differentiation in centrality indexes between
the first highly centralized vertex and the next ones. Very small differences in ranking
between 2011 - 2015 are observed, with the same countries dominating in the first ten
places. In binary 2015 version, the countries with the highest indegree centrality in
descending order of centralization are Germany, USA, Italy, France, Netherlands, China,
UK, Australia, Belgium and Russia. The indegree centrality is again almost similar for
these countries with very small deviation. Between 2011 - 2015, almost the same

countries keep their positions as highly centralized.
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Below, in Figure 1, indegree centrality scores of ten highly ranked countries are
presented, for both binary and valued versions of rice2011, rice2015, wood2011,
w00d2015 networks.

Figure 1: Indegree index

UK, Germany,
BINARY Netherlands, USA, Italy,
France, Spain, Turkey,
Belgium, Australia

2011
Saudi Arabia, USA, South

Africa, Japan, UK, France,
VALUED Germany, Malaysia,
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Note: Rice and wood networks, valued and binary, 2011/2015.
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3.2.2 Outdegree index

In" weighted 2011 rice network, more central nodes according outdegree measure are
Thailand, India, Pakistan, USA and developed EU countries (Italy, Belgium). The same
countries remain as highly scored (India, Thailand, Pakistan, USA, Italy, Belgium) while
Cambodia goes up from 12" place to 6™. In the unweighted version both for 2011 and
2015, the rankings of the above countries follow similar structure. It should be noted that
for these EU countries that present high indegree and outdegree centrality scores at the
same time, there might be an indication of presence of intra-industry trade. These
countries that coincide in highly ranked group of ten in both indegree and outdegree
indices are USA, Belgium and Brazil in weighted version and UK, Germany, USA, Italy
and Spain in unweighted version. Generally when we look at unweighted centrality
measures the network tend to show only the interconnection between countries and does
not discriminate according the bilateral trade volumes.

In weighted 2011 wood network, the countries with the highest outdegree centrality in
descending order are Germany, China, Belgium, Poland, Austria, France, Spain, Canada,
USA and Malaysia. There are considerable differentiation in centrality index of Germany
and China, compared with the countries that follow. In binary 2011 wood version, the
countries with the highest outdegree centrality in descending order are Germany,
Belgium, China, Austria, Poland, France, Italy, USA, Spain, Sweden. In weighted 2015
version, the countries with the highest outdegree centrality in descending order are
Germany, China, Belgium, Poland, Austria, France, Canada, Chile, Spain and USA.
There are considerable differentiation in centrality index of Germany and even China to a
lesser extent with countries that follow. In binary 2015 version, the countries with the
highest outdegree centrality are Belgium, Germany, Italy, Poland, China, Austria, France,
Spain, Netherlands, Turkey. The binary outdegree classify almost all countries with
similar values of centrality index, with no remarkable differentiation observed.

Below, in Figure 2, outdegree centrality scores of ten highly ranked countries are
presented, for both binary and valued versions of rice2011, rice2015, wood2011,

w00d2015 networks.
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Figure 2: Outdegree index

India, Thailand, USA,
Pakistan, Italy, UK, Spain,
Bl NARY Germany, Uruguay,
Cambodia

Thailand, India, USA,
Pakistan, Italy, Belgium,
VALUED Uruguay, Argentina,
OUTDEGREE Brazil, Spain
(o3

Italy, India, Thailand, USA,
BINARY — S ET S ET M ET N
Cambodia, UK, Germany

India, Thailand, Pakistan,

VALUED USA, Italy, Cambodia,

Belgium, Netherlands,
Spain, Paraguay

Germany, Belgium, China,

BINARY Austria, Poland, France,
Italy, USA, Spain, Sweden

Germany, China, Belgium,
Poland, Austria, France,
VALUED Spain, Canada, USA and
L\ EIEWSE]

Bl
OUTDEGREE

WOOD Belgium, Germany, Italy,

Poland, China, Austria,
BINARY France, Spain,

Netherlands, Turkey
2015
Germany, China, Belgium
Poland, Austria, France,

VALUED Canada, Chile, Spain and

USA.

Note: Rice and wood networks, valued and binary, 2011/2015.

The weakness of degree centrality, considered local measure, is that it counts your
neighbors but not whether or not they count. So the following global measures are also
introduced. Global indicators (closeness, betweenness, status, pagerank, authority and
hub) are suitable for the analysis of countries with an intermediate degree of integration
(de Benedictis, 2013). In more dense network local and global indicators provide more

similar results.
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3.2.3 Closeness index

Concerning closeness centrality, it is known that the lesser one country is directly linked
to other countries, the lower will be its closeness centrality. Also, It is observed that
countries with long geodesic distances and lower weighted closeness centrality are less
developed and geographically more isolated (Raskovic et al., 2015).

Concerning weighted closeness centrality of rice sector for 2011, it highlights the
importance of two groups of countries, on one side there are Turkey, Netherlands, Sri
Lanka, Germany, Japan, UK and Denmark with closeness percent centrality around 4%
for each node and on the other side there are Czech, Poland, Russia, Bulgaria, Spain,
Belgium, Singapore, China, Hong Kong and South Africa with closeness percent
centrality around 3% for each node. As for weighted closeness rice centrality for the year
2015 the countries occupying the first ten places are Denmark, Netherlands, Germany,
Egypt, Bulgaria, Romania, France, Turkey, South Africa and Czech Republic. In
unweighted version for rice sector for 2011 and 2015, closeness measure for almost the
same countries (India, Thailand, USA, Pakistan, Italy, UK, Spain, Uruguay, Germany,
Netherlands for 2011 and India, Italy, Thailand, USA, Pakistan, Spain, Cambodia,
France, Germany, UK respectively for 2015) classify them in the first ten places. This
fact, highlights the importance and stability of India, Thailand, USA and Italy in the
world rice trade in the mentioned time period and the fact that they are directly linked to
many other countries in the network.

In weighted 2011 wood network, the countries with the highest closeness index in
descending order are Norway, Brazil, Sweden, UK, Korea, Turkey, India, Indonesia,
Russia and Lithuania. There is no distinctively differentiated node with the very high
closeness index. In binary 2011 wood version, the countries with the highest closeness
centrality in descending order are Germany, Belgium, China, Austria, Poland, France,
Italy, USA, Spain, Sweden and Netherlands. Again we can observe that in closeness
centrality there is no vertex that stands out due to its relative high value. In weighted
2015 wood version, the countries with the highest closeness index in descending order
are Switzerland, India, Norway, UK, Ukraine, Sweden, Turkey, Finland, Belarus and
Serbia. In binary 2015 wood version, the countries with the highest closeness centrality in

descending order are Germany, Belgium, Italy, Poland, China, Austria, France, Spain,
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Netherlands, Turkey. The nodes that form the network change significantly, probably due
to the fact that binary centrality takes into account only the trade links, and conducts its
analysis irrespectively of trade volumes.

Below, in Figure 3, closenesss centrality scores of ten highly ranked countries are
presented, for both binary and valued versions of rice2011, rice2015, wood2011,

wo00d2015 networks.

India, Thailand, USA,
Pakistan, Italy, UK, Spain,
BINARY U 3

Uruguay, Germany,
Netherlands

Turkey, Netherlands, Sri
VALUED L]  Lanka, Germany, Japan,
UK and Denmark

Figure 3: Closenesss index
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Note: Rice and wood networks, valued and binary, 2011/2015.
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3.2.4 Betweenness index

Usually nodes with high betweenness centrality are interesting because they control
information flow in a network.

Regarding weighted betweenness indicators of 2011 rice network, the country of Japan,
strong EU economies (UK, Germany, Spain), Turkey, South Africa, Denmark,
Singapore, Sri Lanka, Czech Republic present the highest centrality scores. In 2015 the
countries that are highly ranked are France, Germany, South Africa, Spain, Senegal, UK,
Turkey, Bulgaria, Oman, Japan. Looking at the unweighted betweenness index for 2011,
only Sri Lanka, UK, Spain and Singapore are found in the first group of ten. Japan the
former highest scored is removed to a completely different centrality position.

In weighted 2011 wood network, the countries with the highest betweenness index in
descending order of centrality ranking are Korea, UK, Indonesia, Belgium, Italy,
Slovenia, Sweden, Belarus and Netherlands. The centrality indexes of Korea and UK has
almost the double value compared with the countries that follow. In binary 2011 wood
version, the countries with the highest betweenness centrality are France, China, Italy,
Germany, USA, Belgium, Poland, Netherlands, Slovenia and UK. The centrality of the
first five countries are distinctively higher. In weighted 2015 wood version, the countries
with the highest betweenness index in descending order are Switzerland, Norway, UK,
Thailand, Ukraine, Korea, India, Sweden, USA and France. The centrality of Switzerland
is very high, with Norway presenting high index value as well. In binary 2015 wood
version, the countries with the highest betweenness centrality are USA, China, Germany,
Italy, France, India, Belgium, Netherlands, Turkey and UK. The two most highly ranked
nodes, have almost equivalent centrality scores.

Below, in Figure 4, betweenness centrality scores of ten highly ranked countries are
presented, for both binary and valued versions of rice2011, rice2015, wood2011,

w00d2015 networks.
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Figure 4: Betweenness index
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Note: Rice and wood networks, valued and binary, 2011/2015.

As suggested by Ladias et al. (2011) nodes with high betweenness are important in the
field of agricultural production and international trade because the determination of
macroregions or macrostructures assist, industries or producers, to rational decision
making and to achieve optimal accessibility to markets within economic macro-regions,
that are defined based on some common characteristics rather than arbitrarily.
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3.2.5 Status index

Considering status-and pagerank centralities, what actually matters is the centrality of the
neighboring countries. High value of these centralities indicates countries that are linked
to many other countries, which are in turn connected to many other countries.

From weighted status centrality for 2011 rice network it is observed that leading Asian
economies (Saudi Arabia, Japan) are in the first places, followed by USA, UK, France,
South Africa, Germany. In case of unweighted status centrality for 2011, the main EU
economies and USA are in the highly scored group of ten. In 2015, the structure of trade
changes and another leading country occupies the second place in weighted status
centrality (China instead of Japan), while Saudi Arabia remains in the first place. US,
Japan and important EU economies remain among those highly scored, while Senegal a
developing country is making its way to seventh place. In the binary version of status
centrality, important EU economies, are mostly found in the first places, while Turkey
and Australia are also included.

In weighted 2011 wood network, the countries with the highest status index are USA,
France, Canada, Russia, UK, Netherlands, Germany, Belgium, Italy and Spain. The
highest centrality indexes are divided between continents. USA and Canada on the one
side and European countries on the other. In binary 2011 version, the countries with the
highest status in descending order are Netherlands, Germany, Italy, Belgium, France,
USA, UK, Russia, China and Australia. There is no distinctively differentiated nodes
with very high status index. In weighted 2015 wood version, the countries with the
highest status index are USA, Canada, France, UK, Germany, Belgium, Netherlands,
Italy, Russia and Spain. USA has very high status in the weighted 2015 form. In binary
2015 version, the countries with the highest status in descending order are Germany,
USA, Italy, Netherlands, France, China, UK, Australia, Russia and Belgium. No
extremely dominant nodes are observed in latter version of status index.

Below, in Figure 5, status centrality scores of ten highly ranked countries are presented,
for both binary and valued versions of rice2011, rice2015, woo0d2011, wood2015

networks.
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Figure 5: Status index
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3.2.6 PageRank index

The weighted pagerank centrality for 2011 rice network, position developed EU countries
(Germany, France, UK) and developed Asian countries (Singapore, Malaysia) as highly
ranked. In the unweighted version, the rankings of the above countries slightly differ. The
weighted pagerank centrality for 2015, position EU countries (Germany, France, UK) in
the first places of ranking, with no change observed after 5 years. In the unweighted
version, the rankings of the above countries slightly differ, while USA and Russia climb
up to 2" and 6™ places respectively.

In weighted 2011 wood network, the countries with the highest pagerank index in
descending order are USA, Canada, Russia, Ukraine, Belgium, UK, Germany, Sweden,
France and China. USA is again the more central node, with Canada and Russia
following in the classification. In binary 2011 wood network, no considerable differences
between centralities are noticed and the countries with the highest pagerank in
descending order are France, Italy, India, USA, Sri lanka, China, Netherlands, Germany,
Australia, Belgium. In weighted 2015 version, the countries with the highest pagerank
index are USA, Canada, UK, Sweden, Norway, Germany, Belgium, China, Italy, Russia,
France and Ireland. USA and Canada has the highest distinctive centrality. In binary 2015
wood network, other than USA no country is extremely centered. Thus, the countries
with the highest pagerank are USA, Australia, China, South Africa, India, Germany,
Malaysia, France, Netherlands and Italy.

Below, in Figure 6, pagerank centrality scores of ten highly ranked countries are
presented, for both binary and valued versions of rice2011, rice2015, wood2011,

w00d2015 networks.
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Figure 6: PageRank index
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3.2.7 Authority index

Regarding weighted rice indicator of authority for 2011, Saudi Arabia presents the
highest centrality ranking, followed by USA and South Africa, while China, Japan,
Malaysia, Hong Kong and UK consist the second group with approximate centrality
scores values. In 2015, Saudi Arabia keep holding the reins, while Senegal has risen from
10™ place to 2". USA remains highly ranked, while South Africa has dropped in
classification from 3" to 5™ place. In weighted indices for 2011, the authority measure
classifies UK, Germany, Netherlands, USA, France, Italy, Belgium, Spain in the first
places. For weighted 2015 rice authority, Saudi Arabia has extremely high centrality
score, followed by Senegal and USA.

In weighted 2011 wood network, the countries with the highest authority index in
descending order are France, USA, Russia, Netherlands, UK, Poland, Turkey, Canada,
Spain and ltaly. France has the highest authority. In binary 2011 wood network, the
countries with the highest authority index in descending order are Netherlands, Germany,
Italy, Belgium, Russia, UK, France, Sweden, USA and Poland. Trade volumes are again
not evident in the binary version, that represents trade partnerships. In weighted 2015
version, the countries with the highest authority index are USA, France, Canada, UK,
Netherlands, Russia, Belgium. Poland, Sweden and Italy. The more central vertex is
USA, with very high centrality index. In binary 2015 version, the countries with the
highest authority index are Germany, Italy, Netherlands, France, UK, Russia, USA,
Belgium, Sweden, Australia and China. The binary authority figures stress trade
partnership rather than trade volumes.

Below, in Figure 7, authority centrality scores of ten highly ranked countries are
presented, for both binary and valued versions of rice2011, rice2015, wood2011,

w00d2015 networks.
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Figure 7: Authority index
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3.2.8 Hub index

According to weighted hub measure for 2011 rice network, India and Thailand have the
highest scores, followed by USA and Pakistan. The same is the case also for 2015, with
importance of India compared to Thailand stressed by its higher ranking. In unweighted
hub measure for 2015 the importance of Thailand and India is less stressed and Italy
acquires a leading position. Lower centrality indexes for leading countries of India and
Thailand are evident also from the centrality results for 2011.

In weighted 2011 wood network, the countries with the highest hub index in descending
order are Germany, China, Belgium, Canada, Austria, Poland, Spain, France, Chile and
Luxembourg. Highly centralized is Germany, with China and Belgium following. In
binary 2011 version, the countries with the highest hub index in descending order are
Belgium, Germany, China, Austria, Poland, France, Italy, USA, Spain and Sweden. The
centralization scores are very low, featuring the main characteristic of networks based on
unweighted measures, that tend to present similar and not very differentiated scores
between nodes. In weighted 2015 version, the countries with the highest hub index in
descending order are China, Germany, Canada, Chile, Belgium, Austria, Poland, Brazil,
USA and France. The network is characterized by high centralization especially for the
first three nodes of China, Germany and Canada. In binary 2015 version, the countries
with the highest hub index in descending order are Belgium, Germany, Poland, Italy,
China, Austria, France, Spain, Netherlands and Turkey. The main characteristic of the
last network is the low centralization.

Below, in Figure 8, hub centrality scores of ten highly ranked countries are presented, for

both binary and valued versions of rice2011, rice2015, wood2011, wood2015 networks.
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Figure 8: Hub index
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3.3 Visualization of Networks

The' difference of the two distinctive sectors between years can be appreciated also
visually in Figures 9-10. So in the following figures the visual interdependence result is
presented. The overall visualization of rice and wood networks is depicted also in the
subsequent Appendix Figures 1, where structural dimension of trade connections, the
interdependence between countries and the higher rankings of more central nodes are
more easily observable. High dimensionality of the network with almost 50 countries
included in each sector, make in some cases the network complex in observation. In
visualizations mentioned in the Appendix Figures 1, nodes with the same attribute value
are arranged on horizontal lines, where nodes with higher value are closer to the top, and

nodes with lower value are closer to the bottom of the drawing.
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3.4 Relation between network and non network variables
In  Tables 3.2 — 3.3, we have an insight into the relation between non-network and
network variables.
Network variables are the centrality measures of indegree, outdegree, betweenness,
closeness, status, pagerank, authority and hub of valued and binary networks for the years
2011 and 2015.
Non network variables are Grubel - Lloyed index, Exports value for 2011, Exports value
for 2015, Imports value for 2011, Imports value for 2015, GDP 2015 per capita and GDP
2015 per capita based on purchasing power parity (PPP). The Grubel-Lloyd
index measures intra-industry trade of a particular product (Grubel & Lloyd, 1971;1975)
Below are presented some definitions of non network variables of GDP and PPP GDP,
according to data from World Bank. “GDP per capita is gross domestic product divided
by midyear population, being the sum of gross value added by all resident producers plus
any product taxes and minus any subsidies not included in the value of the products. GDP
is calculated without making deductions for depreciation of fabricated assets or for
depletion and degradation of natural resources. Data are in current U.S. dollars.” (World
Bank data, 2016). “GDP per capita based on purchasing power parity (PPP GDP), is
gross domestic product converted to international dollars using purchasing power parity
rates. GDP at purchaser's prices is the sum of gross value added by all resident producers
in the economy plus any product taxes and minus any subsidies not included in the value
of the products. It is calculated without making deductions for depreciation of fabricated
assets or for depletion and degradation of natural resources. Data are in current
international dollars based on the 2011 ICP round.” (World Bank data, 2016)
In both rice and wood networks, indegree index valued and binary for both years of study
has positive and significant correlation at 0.01 level with non network variables of
Imports for 2011 and Imports for 2015. The correlation of indegree index with imports
results from the fact that indegree measure represents the import flows from each partner
country and which might be an evidence that countries that import more tend to make
links with more nodes-countries. Indegree measure has also positive and significant
correlation with GDP 2015 per capita and GDP 2015 per capita based on purchasing
power parity.
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Outdegree measure has positive and statistically significant correlation with Exports for
2011 1and Exports for 2015, which also can be explained by the fact that outdegree
represents the number of export flows. So the higher is the value of exports, the more
connections each node tends to make.

Status, Pagerank and Authority are positively and significantly correlated with Imports
2011& 2015, GDP 2015 and GDP PPP 2015.

Betweenness is mostly correlated with Exports 2011&2015 and Imports 2011& 2015.
Also is observed sparse and not very strong positive correlation of betweenness with
GDP 2015 and GDP PPP 2015.

Gruble —Lloyed index presents almost no correlation with any centrality measure. Only in
2011 rice network, some correlation was observed. Higher values of Gruble — Lloyed
index are indication of intra — industry trade. For example when GL; = 1, means that a
country in consideration exports the same quantity of good i as much as it imports.
Conversely, if GL; = 0, there is no intra-industry trade, but only inter-industry trade exists.
This would mean that the country in consideration either only exports or only imports
good i.

So in this case more centralized countries according to centrality indexes could possibly
correlate with countries with high share of intra — industry trade. Intra-industry trade as a
term is applied to international trade and refers to the exchange of similar products
belonging to the same industry, when the same types of goods or services are both
imported and exported. From Gruble — Lloyd indexes, only rice GL 2011 index, appeared
to correlate with few centrality measures in 0.01 level. The remaining non network
variables, rice GL 2015 and wood GL 2011 & 2015 have no correlation with centrality
measures. So intra — industry trade cannot be adequately explained by centrality
measures, within this study. On the other side, patterns of inter - country trade can be
studied and defined.
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Table 3.2: Relation between non-network and network variables — Rice Network

Spearman's rho Grubel- Grubel- GDP

**Correlation E significant at the 0.01 level / E;(gﬂts E;(gggts Irggﬂts In;gggts Lloyd Lloyd SOI?.Z PPP
*Correlation is significant at the 0.05 level 2011 2015 2015
indegree valued (2011) ,056 ,015 ,960° | ,904 227 ,050 ,559 ,599”
717 ,920 ,000 ,000 ,134 745 ,000 ,000
indegree valued (2015) -,018 | -,042 |I5937 |1 959" ,248 ,027 5147 | 562"
,907 787 ,000 ,000 ,100 ,861 ,000 ,000
indegree binary (2011) ,310° ,169 638" | 536" | ,413" ,279 738" | 717"
,039 ,267 ,000 ,000 ,005 ,064 ,000 ,000
indegree binary (2015) ,338 173 6397 | 5507 | 4217 ,264 716" | 699”7
,023 ,255 ,000 ,000 ,004 ,080 ,000 ,000

outdegree valued (2011) ,849 781 -157 | -210 ,040 -,182 043 | -,028
,000 ,000 ,303 ,167 ,796 ,233 778 ,855

outdegree valued (2015) 736|749 - 228 | -,248 ,003 177 ,012 | -,044
,000 ,000 ,132 ,100 ,985 ,244 ,939 773

outdegree binary (2011) 706" [e91T | -045 | -,071 -,011 -,203 ,239 ,159
,000 ,000 ,768 ,643 ,942 ,181 113 ,297

outdegree binary (2015) 6107 | 585~ ,035 ,017 ,008 -,212 ,252 ,187
,000 ,000 ,818 913 ,958 ,162 ,095 218

status valued (2011) ,042 ,002 ,956 ,905 213 ,047 ,570 ,605
784 ,990 ,000 ,000 ,161 757 ,000 ,000
status valued (2015) -,024 -,045 9397 | 960" ,236 ,025 515" | 5617
874 ,768 ,000 ,000 119 873 ,000 ,000
status binary (2011) ,308° ,169 6207 | 5147 397" 274 7517 | 7307
,039 ,266 ,000 ,000 ,007 ,069 ,000 ,000
status binary (2015) 324 ,151 6187 | 5257 | ,4237 ,265 7097 | 696"
,030 ,323 ,000 ,000 ,004 ,078 ,000 ,000

pagerank valued (2011) ,099 ,054 714 616 ,255 1181 ,620 ,641
517 724 ,000 ,000 ,091 ,235 ,000 ,000
pagerank valued (2015) 179 ,088 ;7097 | 656 ,254 ,158 639" | 654"
,238 ,564 ,000 ,000 ,092 ,301 ,000 ,000
pagerank binary (2011) ,291 ,180 ,6027 | ,494” ,363 ,264 6737 | 660"
,052 ,236 ,000 ,001 ,014 ,079 ,000 ,000
pagerank binary (2015) 423" ,245 5127 | 4127 405" ,249 615" | ,602”
,004 ,105 ,000 ,005 ,006 ,099 ,000 ,000

authority valued (2011) -,044 | -003 | ,916 ,920 173 -,005 | ,487 ,542
774 ,983 ,000 ,000 ,255 ,976 ,001 ,000
authority valued (2015) -137 | -130 [1,8367 | 897" 244 ,034 4157 | 47T
,369 ,395 ,000 ,000 ,106 ,826 ,005 ,001
authority binary (2011) ,266 ,129 645" | 550" ,396" ,276 768" | 7487
,077 ,399 ,000 ,000 ,007 ,067 ,000 ,000
authority binary (2015) ,245 ,085 6417 | 557 406" ,276 733" | 7257
,105 ,579 ,000 ,000 ,006 ,066 ,000 ,000

beetwen valued (2011) ,299 224 ,354 ,322 242 ,010 /455 ,360
,046 ,140 ,017 ,031 ,110 ,949 ,002 ,015

beetwen valued (2015) ,136 ,082 524" | 4707 ,298 132 298" | 295
,371 ,592 ,000 ,001 ,047 ,389 ,046 ,049

beetwen binary (2011) 616~ | 558~ ,325° ,275 116 ,013 ,319° ,238
,000 ,000 ,029 ,067 447 ,934 ,033 115

beetwen binary (2015) 647" 550" ,332° 274 ,095 -,093 ,376° ,349
,000 ,000 ,026 ,069 536 ,541 ,011 ,019

closeness valued (2011) ,125 ,014 ,167 ,167 ,382 ,146 ,336 ,303
413 ,926 272 273 ,010 ,340 ,024 ,043

closeness valued (2015) -,018 -,136 ,318 ,245 4457 ,298" 307 | 296
,907 ,373 ,033 ,105 ,002 ,047 ,040 ,048

closeness binary (2011) 672" ,658" -,016 -,036 -,052 -,207 ,262 ,181
,000 ,000 ,916 ,813 733 72 ,082 ,233

closeness binary (2015) 603" | 5737 ,018 ,001 -,006 -,227 ,233 167
,000 ,000 ,906 ,997 ,967 ,133 123 273

hub valued (2011) ,819 ,801 -,049 | -,097 012 -,200 142 077
,000 ,000 749 524 ,937 ,188 ,354 617

hub valued (2015) ;700" 7aeT -161 -,193 ,036 -,129 ,054 -,007
,000 ,000 ,290 ,204 812 ,398 723 ,965

hub binary (2011) 6917|6727 -065 | -,102 -,020 -,189 223 ,148
,000 ,000 671 ,506 ,898 212 141 ,333

hub binary (2015) 585" | 5627 ,001 -,022 -,003 -,204 ,233 ,165
,000 ,000 ,995 ,886 ,984 179 124 279
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Table 3.3: Relation between non-network and network variables — Wood Network

Spearman's rho Grubel- Grubel- GDP
**Correlation E significant at the 0.01 level / E;(gﬂts E;(g](?gts Irggﬂts Irggggts Lloyd Lloyd SOI?.Z PPP
*Correlation is significant at the 0.05 level 2011 2015 2015
indegree valued (2011) ,284 ,293" ,926" 947" ,038 ,023 ,343" 374
,0563 ,046 ,000 ,000 ,801 877 ,018 ,010
indegree valued (2015) ,324" ,309" 879" ,990™ -,025 ,040 434" 469"
,026 ,034 ,000 ,000 ,868 ,788 ,002 ,001
indegree binary (2011) ,233 224 712" ,803" -,007 -,032 277 ,298"
,115 ,131 ,000 ,000 ,961 ,829 ,060 ,042
indegree binary (2015) ,354" 347" 677" , 760 -,044 -,001 324" ,359"
,015 ,017 ,000 ,000 767 ,995 ,026 ,013
outdegree valued (2011) ,9187 866" ,366 324" -,058 -,090 3757 4077
,000 ,000 ,011 ,027 ,699 547 ,009 ,005
outdegree valued (2015) ,921" ,926™ 407" ,370° -,064 -,069 344" ,393**
,000 ,000 ,004 ,011 ,667 ,643 ,018 ,006
outdegree binary (2011) 666" | 6397 | 5907 | ,548™ ,075 -,035 ,349" ,385™
,000 ,000 ,000 000 ,618 ,816 ,016 ,008
outdegree binary (2015) ,605™ 579" 556" 607" ,047 -,079 ,344" ,394™
,000 ,000 000 000 ,753 ,598 ,018 ,006
status valued (2011) ,299" ,302" 9177 9447 ,041 ,028 ;3917 4227
,041 ,039 ,000 ,000 ,786 ,853 ,007 ,003
status valued (2015) ,355" ,336" 873" ,985™ -,034 ,035 458" 495
,014 ,021 ,000 ,000 ,818 814 ,001 ,000
status binary (2011) ,246 ,229 711" ,806” -,002 -,018 ,309" ,335"
,096 ,122 000 000 ,988 ,904 ,035 ,021
status binary (2015) ,349" ,339" 676" 754" -,051 -,010 337" 3717
,016 ,020 ,000 ,000 734 ,947 ,021 ,010
pagerank valued (2011) ,264 ,262 7787 7637 ,040 ,055 ,167 ,196
,073 ,075 ,000 ,000 ,790 712 261 ,186
pagerank valued (2015) ,320° ,305" 764" 823" -,013 -,034 372" ,394"
,028 ,037 ,000 000 ,930 ,821 ,010 ,006
pagerank binary (2011) ,202 ,200 537" 617" -,033 ,043 -,016 ,015
174 ,178 ,000 ,000 ,827 773 ,916 ,921
pagerank binary (2015) ,366" ,384" 428" 510" -,232 -,214 ,116 135
,011 ,008 ,003 ,000 ,116 ,149 ,439 ,364
authority valued (2011) ,309" ,291" 8227 877 ,033 ,093 4257 4547
,035 ,047 ,000 ,000 ,824 ,533 ,003 ,001
authority valued (2015) ,346" ,331" ,793” 927" -,097 ,009 439 464
,017 ,023 ,000 ,000 ,517 ,953 ,002 ,001
authority binary (2011) ,215 ,199 ,705™ ,804™ ,010 -,019 374** ,394"
,147 ,180 ,000 ,000 ,948 ,897 ,010 ,006
authority binary (2015) 317" ,304° ,694” 775" ,017 ,057 374** ,406™
,030 ,038 ,000 ,000 ,909 ,705 ,010 ,005
beetwen valued (2011) -,142 -,106 ,205 ,108 4047 ,255 -,044 -,028
,343 479 ,166 AT72 ,005 ,084 771 ,854
beetwen valued (2015) -,173 -,173 -,011 ,089 -,168 -,249 ,116 ,136
,244 ,244 ,944 ,550 ,260 ,092 437 ,361
beetwen binary (2011) 549" ,538" 586" 555" ,021 ,008 ,138 ,162
,000 ,000 ,000 ,000 ,887 ,959 ,353 277
beetwen binary (2015) ,572** ,574** 563" 6737 -,082 -,144 ,296" ;323"
,000 ,000 ,000 ,000 ,585 ,335 ,043 ,027
closeness valued (2011) -,207 -,139 ,263 114 ,355" ,180 -,144 -,154
,163 ,351 ,074 447 ,014 ,225 ,335 ,303
closeness valued (2015) -,383" | -398" -,035 ,047 ,076 -,102 ,074 ,080
,008 ,006 815 753 ,611 ,495 ,623 ,592
closeness binary (2011) ,666™ ,638" ,590" 548" ,076 -,030 ,349" ,385™
,000 ,000 ,000 ,000 ,610 ,839 ,016 ,008
closeness binary (2015) 602" | 578" | 560 6117 ,051 -,079 ,343" ,392"
,000 ,000 ,000 ,000 732 ,599 ,018 ,006
hub valued (2011) 8717 8337 4427 3737 ,011 -,055 ,3837 4177
,000 ,000 ,002 ,010 ,940 ,715 ,008 ,004
hub valued (2015) ,891" ,903" ,345" 272 -,078 -,146 ,319" ,353"
,000 ,000 018 064 ,604 ,326 ,029 ,015
hub binary (2011) ,643"™ ,615™ ,604" 561" ,088 -,010 ,360 ,396™
,000 ,000 ,000 ,000 ,556 ,947 ,013 ,006
hub binary (2015) ,595™ 570" 572" ,615“ ,074 -,055 ,361" ,409**
,000 ,000 ,000 ,000 ,620 714 ,013 ,004
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3.5 Dynamic Network Analysis

Dynamic network analysis and the relation between structures, within and between 2011
- 2015, are presented in the following Tables 3.4 —3.5.

In transition to dynamic network analysis from 2011 to 2015, generally it is found from
the analysis of both rice and wood networks that there is positive and statistically
important correlation of the same centralities between 2011 and 2015, that can be an
evidence that despite worldwide changes, the 50 leading exporters have not been
significantly affected. Also it can be inferred that leading countries are stable in their
trading attitude and can be flexible enough to readjust their trading partners.

From current dynamic network analysis, it has not been found significant correlation that
proves that “’authority values are large for countries with significant imports from large
hub countries and that hub values are large for countries with significant exports to high
authority countries’’ as observed for 1992-2012 by Deguchi et al (2014). The correlation
in present research endeavor is actually negative and not statistically important for both
hub and authority measures.

Also positive and strong correlation appear between 2011- 2015 for indegree, outdegree,
status, pagerank, authority, betweenness, closeness and hub centralities. The trade
structures in terms of imports from 50 main exporters of these two agricultural and forest
related sectors, are not changed significantly throughout the years, even though it is
known that between the years of study significant changes came up due to crisis that
affected all sectors of the economy, primary production sector in consideration included.
The main observation and interesting finding is that weighted measures of betweenness
and closeness in wood sector have no correlation with any centrality between years.

The fact the binary measures are correlated, whereas valued measures are not, might be a
proving ground that trade partnerships developed in the previous years continue to exist,
whereas trade volumes or volumes of export, in the present case, between trading
partners, tend to change.

Moreover, from Tables 3.4 — 3.5, positive and statistically significant correlation in rice
network is noticed, between outdegree 2011 with outdegree, betweenness, closeness and
hub measures of 2015. Closeness centrality implies short geodesic distance to other

countries, so the positive relation of outdegree with closeness is an indication that the
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higher the closeness centrality scores and thus shorter geodesic distance to other
countries, the higher the flows of exports. In wood network, outdegree 2011 is correlated
in 0.01 or in 0.05 levels with most indexes.

Status, pagerank and authority of wood 2011 network, have strong positive correlation
with all 2015 centrality measures. The same relations are observed for rice network. The
main differentiation of two sectors is that betweenness valued and closeness valued in
wood products are not correlated with any other variables. Possibly, betweenness is not
so explanatory centrality measure to explain the differences in trade network structures.
De Benedictis et al. (2013) prefer not to use betweenness centrality in their world trade
network of 178 countries, since they consider it less appropriate for the specific trade
network analysis.

Betweenness and closeness (binary 2011) and hub (both valued and binary 2011) present
strong and positive correlation with all the remaining centrality measures.

The same network measure of 2011 has positive and significant correlation with the same
network measure of 2015, so the central position of each of about 50 leading exporters is
dynamically confirmed throughout five years time during the unstable time of economic
crisis. Most probably these countries have found new markets replacing their traditional
export markets by others or have absorbed the negative consequences internally. Trade
links can either be redirected to new trade partners or the volumes can be increased to
new or existent ones. Moreover, it could be anticipated that countries affected by
economically unstable times, tend to become more extrovert and try to make new links in

order to survive in a competitive world of goods and services flow.
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Table 3.4: Dynamic network analysis from 2011 to 2015 and relation between structures — Rice sector (**Correlation is significant at the 0.01 level /*Correlation is significant at the 0.05 level)

indegree | indegree | outdegree | outdegree status status pagerank | pagerank | authority | authority | between | between closen closen hub hub
Spearman's rho valued binary valued binary valued | binary valued binary valued binary valued binary valued binary valued binary
(2015) (2015) (2015) (2015) (2015) | (2015) | (2015) (2015) (2015) (2015) (2015) (2015) | (2015) | (2015) | (2015) | (2015)
i 9427 | 682" -,128 ,165 946" | 665 | 7347 565" 814" 6827 | 584 | 4157 | 412™ ,158 -,034 142
indegree valued (2011)
,000 ,000 ,403 279 ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,005 ,005 ,300 ,822 ,353
i i 6167 | 970" ,160 4307 | 6107 | 9707 | 816" 912" 514" 967" | 564 | 6387 | 5387 | 4207 ,191 4237
indegree binary (2011)
,000 ,000 293 ,003 ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,004 ,209 ,004
-,099 261 ,923™ 77 -109 | 262 177 357" -,246 ,209 215 671 ,128 7627 | 875" | 773"
outdegree valued (2011)
516 ,083 ,000 ,000 AT7 ,082 245 ,016 ,104 1169 ,156 ,000 403 ,000 ,000 ,000
) ,045 ,359" ,820™ ,931™ 045 | 364" 317" 427 -,092 315" 311° | 7617 176 9257 | 880" | ,916™
outdegree binary (2011)
768 ,015 ,000 ,000 771 ,014 ,034 ,003 550 ,035 ,038 ,000 249 ,000 ,000 ,000
9407 | 680" -,139 ,166 949 | 6637 | 7547 567 815" 6827 | 5807 | 4167 | 4017 ,159 -,049 144
status valued (2011)
,000 ,000 ,361 275 ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,005 ,006 ,298 748 ,346
i 599 | 967 177 4457 | 594 | 9707 | 8217 ,914™ ,489™ 966~ | 5537 | 638" | 544 | 435" ,205 442"
status binary (2011)
,000 ,000 ,246 ,002 ,000 ,000 ,000 ,000 ,001 ,000 ,000 ,000 ,000 ,003 177 ,002
648 | 787" ,062 344" 6517 | ;7817 | 867 7257 540" 787" | 427 | 4927 | 4767 | 325" ,106 333"
pagerank valued (2011)
,000 ,000 ,685 ,021 ,000 ,000 ,000 ,000 ,000 ,000 ,003 ,001 ,001 ,029 ,488 ,025
) 5557 | 929" 137 4257 | 5557 | 9267 | ,828™ ,903™ 480" 9057 | 520" | 6337 | 4217 | 4127 175 L4097
pagerank binary (2011)
,000 ,000 ,370 ,004 ,000 ,000 ,000 ,000 ,001 ,000 ,000 ,000 ,004 ,005 ,250 ,005
) 917" | 541 -,182 ,081 923" | 5137 | 623" 433" ,923™ 535" | 4357 | 302" 220 ,069 -,100 ,053
authority valued (2011)
,000 ,000 231 ,597 ,000 ,000 ,000 ,003 ,000 ,000 ,003 ,044 146 652 514 727
o 6237 | ,958™ ,143 4077 | 6167 | 958 | ,805" 8837 512" 968 | 5377 | 6107 | 5607 | ,398™ ,168 406"
authority binary (2011)
,000 ,000 ,349 ,005 ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,007 271 ,006
382 | 495" 122 4677 | 3927 | 4817 | 471 4517 ,269 482" | 527 | 505" 376" | ,458™ ,204 4307
between valued (2011)
,010 ,001 423 ,001 ,008 ,001 ,001 ,002 ,074 ,001 ,000 ,000 ,011 ,002 178 ,003
i ,333" 566" 450™ ,690™ 336" | 546 | 560" ,600™ 214 499 | 430" | 782" 179 6777 | 5437 | 651
between binary (2011)
,025 ,000 ,002 ,000 ,024 ,000 ,000 ,000 ,159 ,000 ,003 ,000 239 ,000 ,000 ,000
233 422" ,192 432" 235 | 4417 | 4457 459" ,186 4357 | 460 | 4057 | 5377 | 4347 226 423"
closen valued (2011)
124 ,004 ,206 ,003 121 ,002 ,002 ,002 1220 ,003 ,001 ,006 ,000 ,003 135 ,004
) ,074 362" 7757 ,913™ 073 | ,363" ;345" 432" -,069 323" ,299" 786" 152 9127 | 842" | 899"
closen binary (2011)
,630 ,015 ,000 ,000 632 ,014 ,020 ,003 ,652 ,031 ,046 ,000 ,320 ,000 ,000 ,000
,018 281 895" 826" ,010 273 240 367" -,135 226 232 17 ,093 8107 | ,928™ | 816"
hub valued (2011)
,908 ,062 ,000 ,000 ,950 ,069 113 ,013 376 ,136 125 ,000 544 ,000 ,000 ,000
) ,022 ,363" 818" 923" 020 | 372" 312" 439™ -,114 ,328" 324" 754" ,203 9207 | ,882™ | 919"
hub binary (2011)
,888 ,014 ,000 ,000 ,896 ,012 ,037 ,003 457 ,028 ,030 ,000 ,180 ,000 ,000 ,000
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Table 3.5: Dynamic network analysis from 2011 to 2015 and relation between structures — Wood sector (**Correlation is significant at the 0.01 level /*Correlation is significant at the 0.05 level)

indegree | indegree | outdegree | outdegree status status pagerank | pagerank | authority | authority | between | between | closen closen hub hub
Spearman's rho valued binary valued binary valued binary valued binary valued binary valued binary valued binary valued binary
(2015) (2015) (2015) (2015) (2015) | (2015) (2015) (2015) (2015) (2015) (2015) | (2015) | (2015) | (2015) | (2015) | (2015)
i 9467 | 701" 345" 6117 945 | 698" | 768" 4317 | 889™ | 737" ,076 620" ,049 615" 273 6207
indegree valued (2011)
,000 ,000 ,018 ,000 ,000 ,000 ,000 ,003 ,000 ,000 610 ,000 744 ,000 ,063 ,000
: : 7997 | ,894™ 262 592" 7877 | ,893™ | 6937 | 6687 | 782" | ,905™ ,096 762" ,076 595" 154 587"
indegree binary (2011)
,000 ,000 ,075 ,000 ,000 ,000 ,000 ,000 ,000 ,000 522 ,000 613 ,000 ,301 ,000
333" ,348" ,952™ 626" 3717 ,349" 342" 252 339" 336" -111 | 5207 | -,308" | ,6207 | 9397 | 625"
outdegree valued (2011)
,022 ,017 ,000 ,000 ,010 ,016 ,019 ,088 ,020 ,021 457 ,000 ,035 ,000 ,000 ,000
i 558" | 619" 718" 8917 5817 | 6207 | 4967 ,352* 5357 | ,648™ ,018 751" ,023 891 | 687 | 8907
outdegree binary (2011)
,000 ,000 ,000 ,000 ,000 ,000 ,000 ,015 ,000 ,000 ,903 ,000 878 ,000 ,000 ,000
948~ | 699" 376" 640" 952" | 698 | 7607 | 392" | 892" | 747" ,070 618" ,073 644 | 308" | 652"
status valued (2011)
,000 ,000 ,009 ,000 ,000 ,000 ,000 ,006 ,000 ,000 ,639 ,000 625 ,000 ,035 ,000
i 801 | ,889™ ,286 624" 7967 | 890 | 710" | 6177 | 7717 | ,916™ ,003 751" ,115 627" 173 622"
status binary (2011)
,000 ,000 ,051 ,000 ,000 ,000 ,000 ,000 ,000 ,000 536 ,000 441 ,000 245 ,000
7417 | 592" ,308" 454" 748 | 599 | 870™ 4157 | 641" | 6317 132 517" 115 453" 230 4507
pagerank valued (2011)
,000 ,000 ,035 ,001 ,000 ,000 ,000 ,004 ,000 ,000 377 ,000 440 ,001 ,120 ,002
_ 603 | 734 ,148 347" 568 | 725" | 5257 | 742" | 598" | 672" 179 6497 | -059 ;343" ,040 328"
pagerank binary (2011)
,000 ,000 321 ,017 ,000 ,000 ,000 ,000 ,000 ,000 ,230 ,000 ,693 ,018 789 ,024
i 895~ | 700" ,388™ 669" ,903™ | 6977 | 648" 331" ,008™ | 757" 181 ,638™ ,163 6717 | 318" | 684
authority valued (2011)
,000 ,000 ,007 ,000 ,000 ,000 ,000 ,023 ,000 ,000 224 ,000 274 ,000 ,029 ,000
o 803 | 871" 277 6357 802 | 8737 | 718" 5537 | ;7737 | 919 ,081 727 137 637" ,163 6357
authority binary (2011)
,000 ,000 ,060 ,000 ,000 ,000 ,000 ,000 ,000 ,000 589 ,000 357 ,000 274 ,000
,098 1133 -,065 ,184 077 132 ,109 ,009 ,076 181 225 118 275 182 -,107 ,201
between valued (2011)
513 ,375 ,663 215 ,609 377 465 ,950 611 222 ,128 428 ,061 221 473 176
i 5627 | | 724™ 555" 663" 5517 | ;721" | ,493™ | 6377 | 586 | ,680™ ,153 813™ | -118 | ,656™ | 507" | ,644™
between binary (2011)
,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,306 ,000 428 ,000 ,000 ,000
,096 ,076 -,211 ,098 ,075 ,082 112 -,030 ,079 127 179 071 347" ,102 -,213 ,102
closen valued (2011)
521 ,609 ,155 511 614 ,586 452 ,839 ,600 ,396 228 634 ,017 494 150 ,496
) 558 | 617" 17 ,891™ 581" | 6187 | 4957 ,348" 534 | 646 ,022 749" ,025 891 | 6877 | ,890™
closen binary (2011)
,000 ,000 ,000 ,000 ,000 ,000 ,000 ,017 ,000 ,000 ,884 ,000 ,865 ,000 ,000 ,000
381" | 338" 936" 6937 425" | 338" 367" 161 376 355" -117 | 5107 | -211 | 690" | 941 | 703"
hub valued (2011)
,008 ,020 ,000 ,000 ,003 ,020 ,011 279 ,009 ,014 433 ,000 ,154 ,000 ,000 ,000
) 5707 | 612" 702" ,893™ 5947 | 612 | 494 313" 5417 | ,649™ ,006 730" ,039 894 | 6707 | 8977
hub binary (2011)
,000 ,000 ,000 ,000 ,000 ,000 ,000 ,032 ,000 ,000 ,968 ,000 793 ,000 ,000 ,000
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CHAPIER 4: DISCUSSION

In the present analysis of sectoral data, local and global centrality measures were calculated
and compared. It is verified that relative position of a node in the network changes, when
we take into consideration global rather than local centrality measures. Differences between
local and global measures are evident for countries less integrated in the world trade and
holding a low position in centrality rankings. On the other side key players with high
ranking in centrality indices, have similarity in local and global centrality measures. This is
evident from the analysis of sectoral data that is compared and verified in a sample of four
networks: rice2011, rice2015, wood2011, wood2015.

Specific commodities codes were selected because cereals, rice included, are among the
most traded agricultural commodity generating great economic value and the selected wood
product code is directly related to wood industry and plays a dominating role in today’s
wood economy.

The reason network analysis is applied in social and economic systems is because the
structural dimension of a network is analyzed taking into account the effect of more than
two parties, with main characteristic the interdependence that stems from this relation of
more than two participants. Various characteristics of trade networks are quantifiable by the
use of centrality indices. Some of these features are high degree of heterogeneity and high
dimensionality of trade networks (De Benedictis, 2013). Network analysis is not a
substitute for conventional financial indicators, but can be used complementary, providing
valuable information.

From basic network characteristics it can be inferred that wood network is more dense than
rice sector. Density has increased between years for both wood and rice networks. One
observation, from the above changes between years and between sectors is that probably
wood industry is more difficult to entry. Density of a network is defined as the number of
existing connections to the number of possible ones, so the existing links are increased
between the last years, which is an indication of more world integration on the mentioned
sectors. Density results, based on the present study provide another proof that networks
tend to become more dense throughout the years. Also commodities from the primary

sector are not influenced largely by the effects of economic crisis, being directed mainly to
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satisfaction of basic needs. The above networks are characterized by high dimensionality
since almost 50 nodes participate in each network and also they are heterogeneous in
centrality scores, that are differentiated in their results depending on the basic question they
have to answer. For example degree centrality answers on how well connected is a network,
closeness how easily reachable are the nodes, betweenness centrality how important are the
nodes measuring the amount of traffic flowing through that node to the other nodes and
eigenvector related centralities measure how important are neighboring nodes.

Concerning outdegree centrality and the direct out-going links the scores are geographically
segmented. It is evident from rice network data that dynamic Asian economies (India,
Thailand, Pakistan) that probably have the comparative advantage of low labor cost are
ranked first, while developed EU (ltaly, Spain) economies and USA dominate in both
binary and value version. From the above results in can be concluded that countries with
high centrality scores continue to be key players in the rice world trade over time, are
highly integrated, more robust and stable. At this point, it should be considered also the
well known phenomenon of ‘’size effect’” of larger countries trading more, in absolute
terms, than the smaller ones and the “’income effect’’ that richer countries trade more that
the poorer ones (Helpman & Krugman, 1985; De Bendictis et al.,2013). The richness of a
country should not be directly associated only with GDP per capita, but also the
comparative advantage related to natural resources or main factors of production or
technology or the intangible asset of know how. On the other side in wood sector,
outdegree centrality, based on trade volumes, has remarkable distinction between the highly
ranked. The structure remain the same in time with Germany to account for large percent of
export flows, followed by China, Poland, Belgium and Austria. Likewise, in binary form of
the network, the same countries are in the first places, with main characteristic feature of
binary networks, being the low deviation between centrality scores. So these countries have
more direct outgoing links to all other pair nodes according both numerosity of links and
value of export flows. It is interesting to notice that outdegree indices suggest as highly
ranked the same countries in binary and valued form. The same goes for both rice and

wood networks.
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Considering indegree indices of binary version of rice network within and between years of
study, the more central countries with ingoing direct links that take into account only
incident import connections, and not the import value, are the developed and highly
integrated countries of USA, EU (UK, Germany, Netherlands, Italy, France, Spain,
Belgium) and Australia. So the structure of this trade sector is stable and key importers
have not changed significantly. When values of export flows are also considered, the rice
import trade is dominated by West, East and Southeast Asian countries like Saudi Arabia,
Japan, Malaysia, also by USA, important European economies (UK, France, Germany) and
South Africa. China that in 2011 was not present in the most central positions, in 2015 is
ranked second according to value of received links. It is an indication that the most
populated country in the world is evolving in the last years to target market for many
countries. The position of Senegal, a low income level country in the highly ranked group
of ten in 2015 weighted network denounces probably strong dependence on major players
rather than a key role in the rice network. Concerning Belgium and Netherlands we have to
consider the “’Rotterdam effect’” associated with the common practice of transshipment
ports of Rotterdam in Netherlands and Antwerp in Belgium that handle substantial imports
trade. In wood valued indegree measure the trade market is intercontinentally segmented.
On one side it is dominated by USA and Canada and on the other side by strong EU
economies (France, UK, Germany, Netherlands, Italy, Belgium) and Russia. Russia from
3" ranking position has dropped to 9" probably due to the fact of sanctions imposed during
the period of study with a general slowdown of imports and recession, followed market
intervention measures. The same picture is verified, when binary network is considered.
Almost the same countries that are receiving the maximum links, are more central, based on
both trade partnerships and trade volumes.

As above underlined, closeness centrality infers how easily a country can be reached by
other countries. Based on this fact, in rice network, dynamic Asian economies (India,
Thailand, Pakistan), USA and important economies of Europe (Italy, UK, Spain, Germany)
are more central and more easily reached by other countries. When trade volumes are
considered only Germany survives in the competition of shortest path and is included in the

highly ranked group of ten first nodes. Closeness centrality might also point to more
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flexible nodes, and as-such nodes are detected for both years, export flows considered, the
vertex of Turkey that i1s on the crossroad between continents, of Germany, of Denmark and
of Netherlands, probably as a transit station with final destination of trading commodities
towards other EU countries. It is plain to detect that concerning closeness centrality indexes
in wood network, the same countries remain easily reachable between five years time
(developed EU economies, China and USA). So the structure of wood sector is not changed
substantially and same trading partners and patterns are maintained. Norway having
extensive reserves of lumber is ranked in first positions in volume based link comparison
and subsequent nodes that maintain their central position from year 2011 to 2015, are India,
UK and Turkey. Probably closeness centrality index is not so firm indicator to discern
countries occupying the first places, because the value of this index presents uniformity
from node to node. So it is suggested the exploration of trade patterns by taking into
consideration the index of at least ten countries ranked most central. Moreover, it should be
taken into account that centrality indices are only accurate for identifying the most central
nodes (Lawyer, 2015; Sikic et al., 2013). A centrality measure that might be optimal in
classifying the most influential nodes, but might be sub — optimal for the remainder vertices
(Lawyer, 2015; da Silva et al, 2012; Bauer & Lizier, 2012; Sikic, 2013)

Betweenness centrality in the present networks, shows how important is a country in terms
of connecting other countries and it assigns highest score to countries that lie on a larger
part of shortest paths linking pairs of other vertices. In rice binary network the important
intermediaries are USA with large proportion, following by Italy, UK and Pakistan. In five
years time, India, that is responsible for great proportion of rice world production, has
emerged as highly ranked after USA and Italy. From the dynamic analysis of valued indices
it stems that great EU economies (Germany, France) have improved their central position,
while Japan and UK has fallen after five years to less central places. In wood sector the
binary network between the years maintain the same structural characteristics with the
greatest hubs of China, USA and important EU economies (France, Italy, Germany) in first
position. In valued wood network a different illustration of countries is depicted with Korea
and UK, while more central in 2011, being displaced in 2015 by Switzerland and Norway.

The emergence of Switzerland as highly centralized country in terms of connecting other
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countries, matches naturally with the fact that it is ranked first in various financial
Indicators and being one of the largest exporters in the world, despite of its small size.

Concerning, status centrality what actually matters is the centrality of neighboring nodes.
So the following countries are trade partners of most important, influential and central
vertices. In rice binary network, EU countries (UK, Germany, Netherlands, Italy, France,
Belgium, Spain) and USA dominates, while in valued form, Saudi Arabia has the highest
centrality score for the time period under study, followed by Japan and USA. It is evident
that this oil-based developed Western Asian economy (Saudi Arabia) is a trade partner of
countries that were identified as more centralized according to weighted inflow and outflow
indices mentioned above. China is ranked 2" in 2015 and has emerged in five years as a
vertex with influential trade partners, displacing Japan and USA in the subsequent
positions. For wood network, it follows that the dominating nodes in binary version are
from EU countries (Netherlands, Germany, Italy, Belgium,, France, UK), USA, Russia,
China and Australia, that remain in the central group of ten for both 2011 and 2015.
Weighted wood network is marked by emergence of Canada to second position, after USA
in five years time. Canada is the eleventh largest economy in the world according to 2015
data, abundant in natural resources and with well-developed international trade networks.
Canada’s major counterpart, with close geographical and trade ties, is the most influential
node of USA, while efforts are made to expand trade with emerging Asian economies.

In pagerank the main concept is to combine eigenvector centrality with a uniform initial
score assigned to each node, and as such the centralities of neighboring countries are those
contributing to final centrality score of a node. Countries with high value of pagerank
centrality are linked to many other nodes, that are in turn also linked to many others. So
rice 2011 binary and valued networks are dominated by EU economies (Germany, UK,
France) and also by Singapore that is considered a major hub in many world economic
sectors. Singapore’s central position is not confirmed over time period of five years,
because it is not present in 2015 rice networks binary or valued. USA is highly ranked in
binary networks, but not very central in valued ones. In wood sector, main EU economies,
USA and China remain central over time in binary version, while in valued version USA

and Canada are keeping the leading positions, with Russia retreating from 3" place to 10",
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implying further alienation from influential nodes, possibly due to political disturbances
that affected the economic activity and free circulation of goods in international trade
scene.

As it was originally introduced a good authority represented a page that was linked by
many good hubs, while a good hub represented a page that pointed to many good
authorities. This notion was applied to the current trade network. So in authority results for
rice sector, no strong deviation in binary version were observed in all rice networks, with
supremacy of EU nodes (UK, Germany, Netherlands) and USA. In valued rice version is
evident that Saudi Arabia presented a remarkably high scores, a position that was
maintained dynamically through the years of study. The authority structure consists also by
USA in both years, while South Africa being the third more influential authority or in other
words was linked by many good hubs in 2011, is displaced by Senegal in 2015, probably as
a result of high dependence of the latter on most influential hub nodes. Likewise, in wood
network, the most important results can be summarized in leading position of EU
economies (Netherlands, Germany, Italy, Belgium, UK, France), Russia and USA in
weighted and unweighted versions of network. Also, it can be inferred from wood valued
network between 2011 — 2015, that USA has strengthened its position becoming the best
authority linked by many good hubs and displacing France to a lower position. At the same
time Canada emerged in authority scores, while Russia have fallen, with possible
interpretation being the financial decline of the latter, due to penalties imposed related to
political problems, that isolated and resulted in disconnection from many good hubs.
Finally, good hubs that link to many good authorities were identified. The most remarkable
result in 2011 valued rice network is related to proportion of India (36%) and Thailand
(36%), followed by USA (8,5%) and Pakistan (7,5%). In 2015, the percentage share in
overall centrality has increased in favor of India (63,5%) and dropped against Thailand
(15,9%), followed also by lower share for Pakistan (7,9%) and USA (5,7%). This
predominance of India and Thailand is not evident from binary networks and despite the
fact that these nodes are highly ranked in the binary networks as well, the differentiation
from other nodes that greatly stands out in valued network, is not so distinct when trade

volumes are not considered. In binary wood network, Belgium and Germany are
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dynamically present as highly ranked. In valued 2011 network Germany ranks first and
China second with very high difference in proportion, while five years later Germany
allows its position to China. In valued 2011 network, the third more central node is
Belgium, possessing one of the biggest transshipment ports in the world, while five years
later it retreats to lower position, after Canada and Chile that emerged in higher hub status.
It is noticed that developed countries are in the first ranking positions, while countries from
more introvert and less developed economies are ranked last and do not tend to make links.
Developed EU countries tend to be more central and to make many links, in contrast less
open economies or geographically distant are in less central places. Inter - country trade
preferences in this analysis are proved geographically segmented with important role
played by financially developed countries of EU, America and Asia on one side and
Australia, Latin America and Africa on the other, with less central position.

Efforts of detection of possible correlation between the hierarchical position of the
countries expressed by network and non network variables was made. Network variables
are the centrality measures of indegree, outdegree, betweenness, closeness, status,
pagerank, authority and hub for 2011 and 2015, both valued and binary, while non network
variables are Grubel - Lloyed index, Exports value for 2011, Exports value for 2015,
Imports value for 2011, Imports value for 2015, GDP per capita and GDP per capita based
on purchasing power parity.

Indegree indices are positively correlated with imports. This derives from the fact that
indegree measures represent import flows from each partner country and which might be an
evidence that countries that import more tend to make links with more nodes-countries.
Outdegree indices are positively correlated with exports. From the strong positive
correlation of outdegree with exports, it is proved that the higher is the value of exports, the
more connections each node tends to make. Concerning the remaining non network
indicators, indegree and outdegree have positive strong correlation with GDP 2015 per
capita and GDP 2015 per capita based on purchasing power parity. Thus it can be inferred
that import and export flows are closely related with per capita level of income. The
positive correlation of status, authority and pagerank with imports and GDP is possible

indication that the higher is the value of commodities imported and the greater is GDP per
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capita and GDP per capita based on purchasing power, the more centralized is a node in
terms of “its neighbor’s centrality. Betweenness centrality is strongly and positively
correlated with variables of Exports and Imports, which is an indication that the more
important is a country in terms of connecting other countries, the higher is its import and
export share. Correlation of Grubel - Lloyed index with centrality measures is a way to
connect network and non-network variables. Strong positive correlation with indegree and
outdegree indices might be an indication of existence of intra-industry trade preferences.
Unfortunately no strong correlation was indentified between network variables and
indegree and outdegree measures. So intra — industry trade patterns cannot be adequately
identified by centrality measures, within this study.

The findings from dynamic network analysis within and between 2011 - 2015, from the
analysis of both rice and wood networks, is the strong positive correlation of the same
centralities between years of study. This might be an evidence that despite the worldwide
changes, the leading importers have not been significantly affected. Also it can be stated
that leading countries are stable in their trading attitude and can be flexible enough to
readjust their trading partners. The positive correlation through dynamic analysis between
years, gives considerable notion that 50 leading exporters in rice and wood sectors have not
encountered great falls during unstable time of financial crisis, maintaining in most of the
cases their central position. Most probably these countries have absorbed these external
shocks through adaptive behavior of decision making units by finding new partnerships and
replacing their traditional export markets by new ones or increasing the volumes.
Moreover, it could be anticipated that countries affected by economically unstable times,
tend to become more extrovert and try to make new links due to mechanisms of self-

preservation and survival in a competitive world of flow of goods.
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CHAPTER 5: CONCLUSION

The relative position of countries in the world rice and wood networks differ depending on
type of bilateral relationship, binary or valued, and the centrality of neighbors. Local
(indegree, outdegree) and global indicators (closeness, betweenness, status, pagerank,
authority and hub) are used.

From local centrality measures of rice network, taking into consideration the type of
bilateral relationship and indegree index, in its valued and binary versions, some useful
findings are inferred. Binary measures provide more uniform results, assigning similar
values to each node. From binary measures the increased importance of EU economies and
USA s stressed. On the other side from valued indegree centrality measure, a framework
that emphasizes the importance of Saudi Arabia, USA and the emergence of China in the
last five years as important player in incoming links, is received. This might be an
indication of strong dependence of oil based Arab world on imports related to other sectors
of the economy, (e.g. rice sector or sectors related to food industry or primary sector of the
economy). In transition to outdegree index, the next local centrality measure, rice network
is dominated by India and Thailand that are two leading exporters in rice sector. This
strength of two distinctive nodes is not so evident from binary networks that do not
emphasize the volumes rather than only the trade partnerships. In valued version of rice
network, outdegree index, that is equivalent to exports trade shares, give prominence to
leading exporting Asian economies, followed by strong economies of USA and EU. The
structure of network does not change, and the same nodes remain highly ranked with some
variation in out - going links. Uniform results are characteristic mostly of local centrality
measures (degree indices), that take into consideration only the direct links to neighboring
countries.

Closeness, being global measure, provide also uniform results, without stressing some
remarkably differentiated node in both valued and binary version of the network. Another
featured differentiation of global closeness measure from local degree measures is, that it
provides completely different nodes as highly ranked between binary and valued version.
While local measures, valued or binary, classify almost the same countries as highly scored,

on the contrary, global closeness index, valued or binary, promotes different nodes as most
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centered. From the remaining global indicators, betweenness unlike closeness, has
distinctive power, both in binary and valued version, promoting some highly rated nodes in
both versions. The importance of USA as most significant intermediary is stressed from
binary indices. From valued measures the importance of Japan, UK, France and Germany is
emphasized. From katz status global indicator and weighted indices, Saudi Arabia is
identified as a node with very important neighbors. So this major Asian advanced country
is emerged not only as the most important importer (as shown from indegree indices), but
also as being partner of most influential nodes. This importance of Saudi Arabia is also
verified by authority indices. Hub and authorities global measures, are seen simultaneously
in their valued version. Good authorities are Saudi Arabia and USA and they are pointed by
good hubs i.e. India and Thailand. Finally from valued pagerank, Germany and other EU
countries have more influential partners.

In wood world network and local measure of indegree the dominance of USA is highlighted
from valued measures on import side, while from binary measures both EU and USA are
considered central when only trade partnerships, and not volumes, are considered. When
volumes are considered, the intensity of leading position of USA is evident as main
importer. From local valued and binary outdegree indices, the leading position of Germany
as main exporter is stressed. Valued indices seems to be more firm indicators of more
central nodes, promoting some discrete nodes that yield higher scores. Thus considering
outdegree valued indices, wood network is dominated by Germany with more intensity,
followed by China and other EU countries.

From global measures of wood world network, closeness provides uniform results with no
high discriminating results between nodes. Betweenness, has distinctive power both in
binary and valued version, promoting some highly scored nodes. The importance of France,
China and USA, as most significant intermediaries is stressed from binary betweenness
indices. Valued betweenness measures emphasize the importance of South Korea, UK,
Switzerland and Norway. From katz status, valued indices, the importance of USA, France
and Canada is stressed. The importance of USA and Canada and the fall of Russia, due to

disconnection from influential neighbors, is confirmed also by pagerank valued measures.
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Good authorities are France and USA and they are pointed by good hubs i.e. Germany and
China. Good hubs, toa lesser extent, are considered also Belgium, Canada and Chile.

From dynamic network analysis from 2011 to 2015 and considering the relation of network
and non network variables, valuable information about structural network characteristics,
financial interactions and trade interdependence are inferred.

A comprehensive and overall representation of network’s structure received through
network measures, complements conventional financial indicators. For example indegree
measures are positively correlated with imports and outdegree measures have positive
correlation with exports. Especially, in valued version, this is a natural consequence of a
network variable, indegree and outedgree measure, being similar or identical to imports
trade share and to export trade shares respectively. From correlation of local network
measures with non network variables of Gross Domestic Product, it can be inferred that
import and export flows are closely related with per capita level of income. From
betweenness centrality correlation with imports and exports is inferred that the more
important is a country in terms of connecting other countries, the higher is its import and
export share.

From dynamic network analysis between years, the same network indices of one year have
strong positive correlation with same network indices of the next year of study, implying
that world rice and wood sectors are not so prone to transmission of international shocks
and despite the worldwide changes due to financial crisis, leading exporters have not been
affected significantly. The agricultural and forest trade networks are stable, adaptive and
resistant to external shocks. The overall rice and wood world networks follow the notion of
evolution to more dense networks over time, higher integration into world trade and have
relatively stable structure with main players holding key positions.

In addition to the above conclusions, relating to inter - country trade patterns, further
interactions of financial interconnections can be explored. The dependence of inter -
country trade on the degree of economic development or geographical location and
comparative advantage due to weather conditions or seasonality, can be investigated.
Moreover, the notion that larger countries use to have trade patterns with trend to trade

more than the smaller ones and possible preference to few high valued links rather than
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many of low value might become the object of coming research. Also patterns of small
economies to be more open and more extrovert can be studied. Especially, in case of
extended sectoral networks, characterized by high dimensionality and strong heterogeneity
due to their size, the structure of entire network can be analyzed, contributing additional
information to conventional economic indicators. Network analysis could be a promising
ground for future work, being a carrier of considerable added value in the field of

agricultural trade and primary sector in general.
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Appendix Table 1: Adjacency matrix (Exports 2011 — Rice Network)
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TU| 0 287 39 0 13 0 0 401 18 0 104 594 | 9.681 | 1.028 1 20 2 244 0 62 0 63 0 0 0 1 0
UG 0 25 0 926
ES 0
BU 0 133 0 156 0 0 4 0 182 0 113 | 3.961 159 13.944
NI[ 0 [3.235 0 1318 | 141 0 0 0 0 0 0 60 0
OoM| 0 0 0 0 0 0
RW 45
cz 46 0 0 0 0 887 2 0 717 43 0
HK| 0 0 1.356 70 652 0 419 23 0 0 1 12 1
DE| 0 219 24 6 0 0 0 0 0 0 0 0 227 3 0 0 0 1 0 0 0 0 0 0 0
RO 1.394 0 0 0 0 20 0 302 28 |20.023 2.609 57
SL| 16 192 0 167 483 0 0 44 58 0 801 1 161 69 0 0 0 0 1 10 27 185
SR O 0 0
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Appendix Table 2: Adjacency matrix (Exports 2015 — Rice Network)

IN TH us PK IT UR| BR AU cB CH BE [GU|[ NT SP. AR [PA| RU GE EG UK SA FR Sl GR TA SE JA PO MA KA LA PL TU |UG| ES BU NI oM RW | cz HK DE RO SL SR

IN 0 |1.517]159.830| 1.049 | 30.280( O 70 | 39.050 .37 1.044 |39.394| 3.|44230( 4112 | 67 0 [26.280 16.424 | 17.853|160.047 | 107.868 | 27.898 | 74.729 |1.586| 157 |250.434| 459 5.595 [ 31.199 | 381 4.052 | 101.219 [ 749 0 873 [15.496| 118.766 | 264 | 371 1649 |1.695| 716 |81.944(1.072.002
TH| 376 0 |406.221| 101 |11.930| O 406 |61.675|1.970|472.009 | 34.116 | O (29.949|17.922| 67 0 [13.721| 12.968 | 2.820 | 33.049 | 221.969 | 55.709 | 106.294 | 469 | 14.752| 82.005 | 114.763 | 2.222 | 177.919 0 69.099 | 3.007 | 6.185 |141 0 26 (32411 2072 47 | 6.300 (174.516 [ 4.023 0 187 50.071
US | 1.14311.441 0 286 509 | 53 [ 520 [12.002|2.285 19 860 |80 | 4.657 | 2733 | 15 0 896 6.599 34 17.528 975 3573 6.500 | 296 | 44.403 98 277.948| 115 742 0 356 387 | 68527 | 0 |15.728| O 0 6 0 780 1316 | 402 0 501 87.860
PK| 0 483 | 30.568 15.565( 0 59 |17.256| O |[167.050|42.222( 0 [16.135|18.100| 52 0 [20.370| 9.383 514 | 54.052 [ 5.061 8.365 1.740 |1.284| 46 25.771 723 2.293 | 68.617 | 6.990 0 1.001 | 6.881 | O 0 339 0 104.898| 0 249 2170 |3.416| 334 | 9.684 | 87.937

IT | 216 | 110 | 13.739 | 33 3 |111| 4753 | 3421 | ' 7 189 | 40.284 20.848| 8506 | 52 | 14 [ 1.096 | 113.767 101 | 61.060 | 327 |106.423| 288 |[5.953| 273 0 200 | 2.809 82 15 0 |16.980| 22.853 | 2 19 (1617 O 10 4 |16.936| 698 |6.311| 2.642 5 390
UR| 0 0 3.589, 0 373 0 [19.398| 18 0 25 8572 | 0 825 | 1914 (1.762| 1 0 4.408 0 4213 663 918 0 0 0 0 0 0 21 0 0 0 0 0 253 0 0 0 0 0 115 0 0 0
BR 13.682 274 | 206 0 1319 | 3 | 3.821 | -141 451 [ 378 0 0 0 469 4,013 5 0 31.450 88 0 0 0 5.398
AU 0 0 0 0 0 0

CcB 1699 0 12.450 1.490 41.698 | 11.517 21.064| 5.060 1767 | 9.644 9.932 43 51.135 | 4.856 |4.483( 175 44 0 5.430 | 37.086 23.477| 120 3.522 9.911  3.050 [1.980| 3.132 107
CH| 0 0 1346 | 19527 0O 318 0 17 39 21 2117 56 50 0 144 163 32652 0 18 320 0 7 19 0 18.364 41
BE 0 0 0 4.825 570 18.356 | 1.059 161 | 55.589 30.283 0 73.545 3.187 0 240 5.664 1 26 0 4 3.259 3.961| 153

GU 7.638 17.746 8.902 1.061 4.012 | 14.205 0 1.894 5.540 15.333 288 0

NT | 11 0 0 2.146 0 0 0 0 15.055 2411 0 81.930 1 27.595 4 32.160 13 700 0 0 457 1 5.500 5 180 1317 0 2.250| 466 19
SP | 253 0 6.387 3169 | 1 26 909 0 6 36.672 15.849 44 30 7.334 0 30.918 21 13.796 36 803 15 7 5 16.880 3 0 1.458 | 3.008 2218 68 68 212 | 2.029 1.961
AR 4.613 329 |146(32.548 1.237 46 15 642 588 90 18 21 6.561 0 0 0 366 0

PA 375 0 0 [95.926 3.686 3502 6 |1.852 0 106 0 0 0 29 0 60
RU 104 1 0 0 0 39 0 1 1 14.752 19.775 0 0

GE| 0 0 252 0 3.342 0 1 2.821 5.963 | 692 0 11 0 2.566 3 3,671 1 537 0 2 109 13 15 39.680| 233 60 1 5 2.166 0 6.046| 116 1 0
EG 0 0 188 1.266 0 18.864 2.254 | 2.238 0 1 8.034 0 600 4 0 0 2.407 158 0 0 0 80 | 1.647 10.024
UK| 29 10 6.193 0 4.351 700 2 3.433 5.993 | 1.886 3 7.301 12.189 6 121 7 0 285 426 12 17 3 849 102 864 | 248 60
SA 0 132 4 0 33 9 0 1 0 0 8 1 0 0 15 0

FR 0 1 4 9.548 91 0 132 0 12.224 5.694 | 6.243 2 7.657 11.387 37 3 9 1 29 0 686 850 436 2 6 247 5 569 47 92

Sl 40 58 602 0 37 0 76 51 25 21 0 0 8 127 1784 0 8 106 0
GR 0 18 2813 63 24 2.165 18 0 561 3.002 883 1 42 6.516 | 8.621 1.100 0 7.466 1.107
TA| © 0 247 0 701 1 904 70 18 84 75 35 382 23 6 367 0
SE 0 4 1 0 0

JA| 0 | 306 | 852 0 102 | 0 5 694 | 66 [ 2401 7 118 7 80 236 0 495 0 119 3.829 2216 2 335 0 467 0 5.446 0 96
PO 0 20 3.132 11 2 569 1.767 | 4.881 834 0 2.027 153 3.727 5 752 | 4534 2102 72 2 0 | 1179 1.088
MA| 2 0 0 2 0 127 0 782 0

KA 0 0 5.110 0 0

LA 3.869 92 137 22.993 45 233 50 501 104 929 0 0 0 22 0 195

PL 122 15 0 28 1.999 8 102 579 2.189 6 29 0 1 0 5.922

TU 0 474 0 346 26 18 0 1.106 32 0 173 48 0 118 4 20 0 1 0 51 1 10 0 3 3 0 227
uG 14 0 2 2.169

ES 5

BU 3 5 0 0 33 4 78 1 137 149 239 8.054 305 10.317

NI |9.7708.709 [ 249 140 0 0 0 26 0 40 0 0 0
OM| 22 277 0 6 0 0

RW 0

cz 65 5 6 0 0 2543 7 39 471 58 36

HK| 0 48 1.106 25 498 66 281 0 0 2 0 0 0

DE| 1 2 0 772 0 0 0 78 22 55 0 5 684 197 2.863 0 7 61 126 1 16 18 0 35 0

RO 4.607 2 0 1 229 104 4 333 38 0 387 1125

SL| 84 206 8 256 736 0 24 15 131 0 555 0 114 6 2581 0 0 0 0 6 31 166
SR | 255 44 398
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Appendix Table 3: Adjacency matrix (Exports 2011 — Wood Network)

GE CH PL BE TH [ AU cL FR P cA MA TU us [ Nz | BR IR RU RO T PR 1S HU BL NE sw || sv| AR | PA UK AL NO cz SA L KO FN BU sL ES UR IN SE GR EC ST A

GE 7.779 | 125165 | 87.721 [1.164 | 89.347 | 20.009 | 210.920 | 77.560 | 37.250 | 224 | 116126 | 19.619 | 180 | 1.606 | 6.054 | 100.053 | 38.173 | 79.943 | 16.344 | 689 | 26.243 | 10.374 | 154.708 | 94.415 | 6.885 [16.041 | 4.467 | 277 | 98.020 | 9.181 | 25.035 | 36.606 | 9.654 | 17.122 | 1251 [ 40.192 | 12170 | 21 | 8.268 | 35.342 | 5492 | 19306 | 3488 | 2.658 | 79.270 | 656
CH 434 296 1410 | 8280 2 15116 | 8184 | 5214 [110.399 | 11.979 | 3.080 |295.123| 930 (13519 | 3.637 | 140.960 | 25.277 | 2.830 | 2.057 | 6.640 38 846 1242 239 104 |11.256 | 4.430 [ 11,509 | 26.013 [ 180 87 16138 769 (40731 1.283 | 2969 | 1487 | 112 | 17.593 | 31.510 [ 504 2363 | 7.057 62 |31793
PL 81914 | 146 4228 | 148 | 2.260 440 | 14548 | 5261 | 2.263 7 11.452 | 3.927 0 745 141 | 25775 | 19.606 | 17.840 | 1.131 10 5567 | 15.618 | 12.419 | 40.491 | 408 | 1.582 0 261 | 18577 196 9660 | 12.117 | 1177 | 43.852 0 10.001 | 4.808 30 5170 | 54.367 | 871 3.657 364 0 4.008 93
BE | 26700 | 9.539 | 13.065 76 | 1200 | 979 |169.473(57.478 | 1673 | 403 | 6.368 | 9.818 | 728 | 1763 | 2410 | 57.736 | 1.350 | 17.503 | 3.324 | 1138 | 778 | 644 | 85636 | 5982 [1.341| 798 | 94 | 130 | 64.729 | 5.605 | 14.493 [ 18278 | 1.556 | 1430 | 7 [ 10564 | 748 | 146 | 3138 | 7.391 | 1783 | 347 | 1690 | 501 |12726| 285
TH 0 |[17.03 0 1 32 0 0 393 | 6393 0 6.084 | 580 0 26 7.500 5 12503 | 2455 | 1.274 0 4140 2347 3.964 a1 | 5540 0 925
AU (101320 2.245 | 6.631 | 4397 6801 | 54212 | 8035 | 61147 | 114 | 4.040 | 24.949 | 297 | 87 | 2354 | 10810 | 7.303 | 30379 | 513 87 | 8892 | 63 | 10250 | 2173 | 156 | 5.270 [ 2325 [ 0 4339 | 1878 | 322 | 7260 | 1.161 | 645 | 100 | 578 | 1883 787 | 2218 | 360 | 8315 | 1.015 | 428 |14.490 | 186
CcL 1.902 954 116 476 0 0 172 25.455 0 96.863 | 0O 349 10 283 216 0 260 72 20 465 0 69 0 0 605 653 250 15.847 2119
FR 47.966 8 11612 | 125,672 0 57 249 16.009 242 60 1970 140 2 3.867 | 131 7.789 804 | 53573 | 5974 29 85 8.902 522 523 4 4 2781 n 446 249 2 199 59 385 1 340 370 160 242 204 39 4.182 0
P 4.455 121 6.220 1215 0 91 1633 | 34.730 272 1 938 8.730 | 98 376 | 3.964 567 435 | 15.050 | 84.863 | 23 1 0 23.360 | 2.980 1 6 0 43.836 471 1919 35 315 0 0 1.464 412 0 129 589 81 572 39 1.016 0
cA 0 106 59 2218 | 0 4 43 | 6799 | 266 0 432 |207.064| 194 | 0 0 0 0 12 1.889 0 1731 0 0 0 14 0 0 0 0 2
MA 4175 1212 30 0 244 166 | 11.083 [ 95 0 27.982 740 17.338( 3813 | 10.789 4.085 313 5.630 0 |[12104 | 109 83.693
TU 165 0 82 67 0 0 17 175 15 0 74 0 0 0 13388 | 2.197 | 391 0 23 168 28 50 0 0 9% | 679 152 7 11 0 31 1 0 3895 | 0O 0 3605 | 2925 | 3550 | 636 0

us 1.092 [ 2140 60 341 s 19 650 825 134 | 163.859 7 417 560 | 645 64 6.604 52 253 26 26 112 2,654 76 80 3768 | 4211 284 50 40 62 1.436 393 0 0 48 0 1.880 32 168 64 331
Nz 0 21.332 988 0 1.087 | 5727 11.969 0 16.816 0 17 0 5.253 316 379 0 2931 1.496 94.957
BR 0 0 0 3.970 94 | 3262 758 0 0 22177 | 0 3.244 0 710 69 0 7 1 1630 | 7 124 155 0 13835 40 2 0 0 306 0 847 | 218 0
IR | 6850 4 926 | 4.033 0 0 | 12496 | 337 0 169 149 80 |124| 0 1565 3.067 7 106 57 0 | 11547 | 861 0 104896 | 7 5043 | 430 | 148 [ 174 57 163 1275 1135 | 31 514 0
RU | 1018 0 0 6 35 206 0 0 1573 0 94 114 90 0 18 410 0 110 4 121 0 1409 | 62 540 | 7.854 0 1 0
RO 402 0 1.346 9 0 0 1928 7 0 45 76.858 0 794 11.046 8170 | 1.951 93 281 0 7 1086 [ 1172 0 15 1120 0 0 0 2221 0 5024 | 1338 | 7.251 | 9.474 10

T 8.949 | 5405 343 447 0 1194 0 5111 | 11.601 484 0 21.858 | 1.556 2 791 62 5418 1434 97 21 419 5 489 453 4 | 532 | 361 9 1524 385 115 141 30 36 0 886 102 237 211 835 206 1.109 0 6.488 | 664
PR | 8677 | 311 | 7495 | 1627 | 0 716 157 | 8955 | 49.523 0 0 115 225 0 97 61 18 3 7.661 34 453 7.123 | 3.859 | 147 | 109 0 0 4,093 16 76 0 457 | 112 | 174 84 29 0 0 132 91 137 | 69 2

1S 0 3301 0 0 0 1717 146 0 0 381 4 4 0 0 6519 911
HU | 9566 0 962 | 2385 196 2586 | 103 1.002 0 0 18814 | 16299 | 0 0 1.654 12 90 | 843 1974 15 16 | 2824 | 0 0 1567 0 2,075 7613 | 1194 116 0
BL 28 220 7 0 0 0 0 0 26.140 0 0 31 0 0 0 130 0 2488 | 2.564 21

NE 34.527 37 276 12.869 0 975 1713 207 42 0 43 240 0 0 244 3.445 231 282 50 4 149 0 2215 | 45 206 6.669 533 672 236 129 399 18 1144 387 55 143 36 0 118 274 552 0
sw 2193 | 1152 819 5920 | 152 123 8.424 | 8231 191 0 48 459 1 311 7.506 60 3.762 129 0 47 1.094 44 4 2437 297 |53.586 [ 282 1.091 | 1561 106 9.352 133 0 302 0 1.943 5 43 3.756 8
LU [ 10507 | o© 369 | 10.758 1332 62.692 | 5953 0 0 0 2350 | 384 0 9.192 1528 0 0 1046 0 10

sv | 5608 | 244 a2 0 21 | 1070 53 60 189 0 16 620 | 21924 586 1 965 0 0 105 82 19 25 | 1764 | 237 957 0 523 | 2.993 | 1584 365 | 183
AR 158 194 1323 0 161 | 6316 6.375 50.417 1 0 314 34 11.262 0 206 0
PA 0 0 0 0 296 0

UK 654 88 47 10.113 0 0 251 790 1.976 14 141 0 994 24 0 21.498 176 1 210 48 0 0 4340 | 2603 [ 29 1 0 0 2,022 33 5 15 0 50 10 6 4 17 16 13 39 37
AL 11.945 32 0 613 0 94 345 23 669 | 532 2760 969 0 0 1.165 1 26 3.209
NO 118 34 714 | 3130 | 110 6 0 37 0 25 157 0 294 | 2026 0 0 0 2 360 | 16.966 15 696 43 2 0 209 1 3194 0 325 a2 0

cz | 1598 3 3233 19 595 0 1 0 0 2 0 2.108 0 21 0 1.031 439 | 6497 | 0 | 1998 0 0 0 1.666 296 441 162 319 26 0
SA 0 63 2 17 127 21 0 112 0 875 0 0 20 184 | 16.862 0

Ll 359 6.729 175 0 4 0 0 1 2,967 46 343 188 1260 | 3.493 0 587 148 288 1.242 2.866 22 0 13

KO 587 683 0 0 66 0 0 0 0 112 1595 58 0 59 1.289 1 195 22 0 1 566 0 23 31 0 0 0 274 5.002
FN 112 0 0 149 | 673 0 86 13 109 0 0 111 0 293 25 83 0 480 | 9.179 39 | 8477 | 128 | 741 14 0 719 13 0 0 3

BU a7 0 151 548 0 0 52 1.067 1 13 4432 | 12376 | 123 168 0 0 0 0 0 35 0 0 0 27 0 10 | 159 | 3.124 0

sL 0 82 0 1 0 2.648 0 17.726

ES 1975 s 0 150 0 1 17 318 0 0 14 0 0 2.158 10 80 0 1 0 29 480 2253 0 17 790 0 3.546 2 0 99 10 5.509 122 94 130 36 3 50
UR 153 58 51 0 0 0 280 13308 | 1.935 69 574 2.888 83 81 0 43 124 0 534 0 6 0

IN 18 112 17 0 209 0 0 9 0 73 110 0 146 0 29 0 0 91 10 5 0 0 0 27 119 9 0 0 19 0 280 15 0 8 0
SE 508 0 0 1736 0 0 11 79 9 350 91 158 0 53 72 9 0 9 10 84 9 2

GR 1 4 0 29 296 0 0 240 612 0 0 0 0 12 3332 2.396 0 766 0

EC 577 1 28 124 80

ST 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
JA 3.853 22 0 46 0 9 0 0 657 0 0 175 12

01/31/2017

76

Wnoeiakn BiBAI0BAKN @edppaaTog - Tunua MewAoyiag - A.MN.O.




Appendix Table 4: Adjacency matrix (Exports 2015 — Wood Network)

GE CH PL BE TH AU CcL FR SP CA MA TU us NZ BR IR RU RO T PR (8] HU BL NE Sw LU SV | AR | PA UK AL NO cz SA Ll KO FN BU SL ES UR IN SE GR EC ST JA

GE 23.636 (102.010  91.010 580 | 91.963 | 23.035 {157.301 | 72.430 | 56.253 | 117 |46.468 | 86.861 | 482 | 507 | 9.099 | 64.777 | 37.741 | 71.225 | 13.900( 984 | 23.520 [ 5.349 | 146.360 | 77.848 | 8.238|13.154|5.266| 403 [121.241( 9.729 | 24.154 | 28.370| 10.930 | 12.121 | 319 |29.956|14.833| 106 | 7.063 | 14.196 | 4.298 | 15.664 | 3.565 | 1.416 | 72.765 | 275
CH 618 448 2027 | 11.338 8 22.000 | 2.075 | 3.481 | 86.256 [14.661| 1.366 |305.055| 2.682 3.303| 5.116 | 75.745 | 9.243 | 1.501 | 439 | 4.945 248 118 741 239 185 |4.871(14.484( 21.853 | 41.529 | 639 123 | 17.338| 502 |34.645| 244 | 719 | 3.297 48 2.531 (38.322| 466 | 1.134 | 8.149 20 ]29.042
PL |121.499| 770 4.490 541 4.419 263 | 19526 | 7.400 | 1543 | 196 | 8.260 | 7.911 | 125 | 565 | 899 |21.122 (38.907 22244 578 402 | 12.683 | 9.501 | 12.906 | 30.433 | 473 | 1.184 | 191 | 452 [ 16.200 [ 256 |18.251[12.530| 801 | 45.493 5 7.611 | 6.905 0 5396 |19.931| 434 | 3750 [ 67 104 | 5718 72
BE 23183 | 9.725 | 11.580 67 251 392 |136.058 | 30.606 | 4.701 | 835 | 5.801 | 9.481 | 1.586 | 672 | 3.119 | 16.691 | 2.699 | 20.438 [ 2.916 | 1.067 140 231 | 67.773 | 34.181 | 897 | 215 | 205 | 125 | 78.675|10.289 | 12.366 | 5.234 | 1.542 | 1.967 65 6.476 | 434 44 1.102 | 3.336 | 2.120 | 187 503 216 | 4.750 79
TH 18 5.927 0 0 0 11 0 299 (9228 | 114 | 8490 | 122 0 0 3.838 0 6.866 | 3.734 | 380 10 2271 5.661 4658 0 12724 0 875
AU 94:627 | 2.068 | 10.020 | 1.660 7.868 | 45.090 | 6.337 | 34.878 1 4.060 | 49.820 | 281 | 457 | 1.793 | 2.037 | 4.897 | 9.074 | 724 0 11499 | 305 | 4.791 86 743 | 2.494 (2.160| 34 7.167 | 2.336 65 8.424 | 1.096 | 466 0 1.064 | 1.592 332 679 537 | 5.363 59 198 | 4.195 | 419
CL 1525 103 68 594 0 18 174 26,996 | 44 174.146 7 7 0 860 120 0 0 0 19 520 1.203 23 700 0 0 402 122 5.585 326
FR 27.790 130 4.426 |142.175 6 2.065 1 24001 | 416 30 1079 312 7 [2.056| 258 | 2.026 | 1.016 | 51.753 | 5.127 0 1.268 7112 634 764 21 0 3917 204 24 2.069 7 309 28 841 | 111 457 153 53 102 246 0 14.704 | 103
SP 2.329 540 5.259 347 262 62 4.120 | 21.888 3.256 0 1432 | 7.330 108 | 270 | 8.391 | 1.560 | 152 |11.264 [71.581| 215 41 155 | 16.230 | 1.938 0 0 74 44582 694 | 1.330 71 442 28 21 1.058 | 262 66 119 834 20 379 22 1135 0
CA 19 78 0 719 0 0 2 3.136 58 0 85 |286.022| 429 0 0 38 12 0 218 0 3222 0 0 2 0 0 0 0 52 21
MA 924 191 0 2 272 215 | 10.768 | 863 29 11.151 147 20.081| 1.658 | 12.402 1.658 783 5.498 0 4.306 0 55.325.
TU 331 92 37 5 2 692 65 17 1262 0 1432 46 0 125 | 4.905 | 5.194 9 0 537 473 17 50 11 2 17 435 49 172 16 2 167 0 1 4.355 7 18 1673 | 1.152 | 5207 | 1.387 | 74

us 432 843 6 1.443 351 0 539 475 49 [155.629| 12 377 766 43 28 124 0 223 5 50 86 25 45 59 3.164 | 3.587 18 126 15 31 136 17 0 0 47 0 1.444 61 33 22 749
NZ 0 19.008 400 2.189 1114 | 3.955 15.972 0 16.830 0 428 0 3.977 41 792 16 4.099 727 92,275
BR 7 14 0 3.799 111 557 116 24 1.070 | 41.907 0 229 0 380 0 283 7 105 4956 0 39 150 14 4.765 44 160 70 1 0 472 1674 0 0
IR 6.243 0 810 2733 54 588 7.787 655 0 158 0 83 200 0 43 1131 0 538 166 1 11472 | 4559 0 112.159( 118 479 437 1213 251 0 204 1153 19 0 836 0
RU 1221 44 3.062 226 91 0 0 141 10.372 17 3.201 0 57 19.554( 157 80 0 0 0 915 0 380 | 623 2621 | 4015 | 116 48 0
RO 788 58 343 2 0 118 1.060 26 2 337 |49.925 4 503 16.502 1.937 782 24 166 0 23 552 | 2.787 0 0 935 43 2 829 2.616 1 2.078 | 600 | 6.830 | 8.876 0

T 8.824 | 3893 | 1312 249 199 1525 7 4860 | 6.287 | 376 33 | 4995 | 3.763 46 322 | 166 | 6.260 | 1.841 311 174 510 24 1102 58 4 | 6373|153 | 497 | 1.626 [ 398 178 303 247 87 75 122 | 674 29 83 1516 311 (3090 | 5 4151 | 524
PR 1.870 15 4.487 980 0 438 913 7.001 |38.362 27 1 33 1.009 | 496 47 374 45 33 5.052 0 46 12.249 660 125 3 20 25 3.109 743 237 0 1.765 0 94 23 0 3 0 166 0 0 897 2

(8] 13 2.247 19 1 132 4.939 338 0 1 865 45 2439 0 37 9.068 2543
HU 8.190 132 2881 | 1.189 286 1621 | 1.192 1.227 4 1.920 |10.553(21.479| 28 0 176 0 47 377 1.436 0 0 3.185 53 1 1.931 15 412 7.045 | 1.467 202 0
BL 2153 14.912 0 4 23 0 4 6 37.040 0 187 167 41 1 45 1.682 7 1.216 | 4.096 5

NE 32172 22 537 13.450 7 1185 1.860 332 344 0 190 1525 0 35 539 | 1652 | 157 295 134 9 225 9 2679 | 124 | 315 5473 27 2549 | 370 4 455 0 720 | 535 0 69 37 61 142 104 648 5
sw 108 9 35 587 8 21 99 24 0 3 13 42 0 183 403 7 69 16 0 10 154 0 0 291 5 45.002 21 0 41 0 5.127 2 0 308 0 0 2 4 18 2
Lu 10.253 25 0 9.770 6.124 19.289 | 4.326 3.668 0 28 2.263 0 15 4.682 134 22 85 163 | 623 11

sV 3.150 793 598 26 0 445 100 0 993 0 173 864 | 25.250 461 28 637 0 57 22 350 1 355 979 | 1.076 1.078 0 784 | 2.598 | 1.002 148 0
AR 21 312 214 0 167 | 14770 1.942 663 0 158 77 0 594 0 56 0
PA 0 8 0 8 0 0

UK 602 0 5 4.303 0 1 70 464 413 6 25 0 500 43 0 |13.389| 24 3 4 2 0 2 2424 197 26 0 3 1.669 | 1.131 3 12 10 1 8 0 23 29 10 20 6 163 3
AL 13.368 5 27 306 0 0 175 0 790 | 3.082 986 859 0 180 1941 0 256 2.822
NO 166 0 192 1.899 65 0 51 0 24 37 7 0 193 31 2 8 0 0 190 14.407 14 144 22 2 0 121 0 2710 0 560 0 1

cz 2766 30 2506 17 868 388 582 16 15 4 79 30 192 285 0 1.049 657 4511 0 | 1205 12 6 10 335 98 502 ” 68 454 0
SA 0 50 0 36 0 0 0 1.009 0 359 0 0 0 0 13.991 0

L 1.149 7.050 396 37 162 0 0 0 2017 9 292 137 997 2382 0 13711 61 1135 1.267 870 6 0 0

KO 61 335 0 0 51 0 46 0 0 458 10 293 22 24 830 16 290 5 0 0 736 4 0 37 0 0 2 84 6.387
FN 736 0 10 433 0 0 65 0 0 0 4 0 0 116 93 0 0 696 8.789 0 7.085 14 633 0 0 503 0 0 0 3

BU 3 16 0 1 6 85 0 1373 0 0 1443 [10.714 8 108 2 0 86 0 40 27 0 4 67 1 35 144 267 | 2.974 0

SL 0 0 0 0 0 7.835 1 6.936

ES 2.806 10 22 0 0 0 47 0 39 0 0 0 10 | 2122 7 0 260 0 51 31 677 2.050 9 0 1652 46 1428 20 309 186 9 5.854| 26 151 0 16 0 0
UR 15 1870 308 4 6 1 61 3.509 | 2452 | 264 522 1.889 99 39 1 13 54 20 64 6 0 0

IN 7 2 0 0 313 0 6 3 8 23 121 0 567 1 9 0 3 52 3 1 0 2 3 54 89 0 0 0 13 0 12 0 5 1 6
SE 1.675 0 0 1.341 1 48 0 27 150 | 1.278 | 804 252 0 0 583 11 2 0 1 99 432 152

GR 24 5 3 0 18 0 0 170 27 1 1 3 16 0 3.139 0 0 213 0

EC 127 0 50 0 0

ST 2.689 0 227 19 61 183 412 9 791 21 95 145 19 124 0 139 61 1 4 19 2 0 1 2 579 73 4 14 3 0 41 0 1 1 2 0
JA 3575 30 0 20 0 10 0 0 340 0 13 82 78
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Appendix Table 5: Centralities (%) valued and binary 2011/2015 (Rice Network)

Id indeg | indeg | indeg | indeg |outdeg |outdeg |outdeg | outdeg | status | status | status | status | pager | pager | pager | pager | author | authr | author | author | betwn | betwn | betwn | betwn | closen | closen | closen | closen | hub hub hub hub
in | Country | valued |valued | binary | binary | valued | valued | binary | binary | valued | valued | binary | binary | valued | valued | binary | binary | valued | valued | binary | binary | valued | valued | binary | binary | valued | valued | binary | binary | valued | valued | binary | binary
Vis. (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2012) | (2015) | (2011) | (2015)
IN_|India 0,0% | 0,2% {.1,3% | 1,9% | 18,2%|30,3%| 6,3% | 58% | 0,0% | 0,2% | 1,5% | 19% | 0,5% | 1,4% | 13% | 2,9% | 0,0% | 0,0% | 1,6% | 1,5% | 0,7% | 0,9% | 2,6% | 8,2% | 2,6% | 0,8% | 3,6% | 3,5% |36,7%|63,5%| 54% | 4,9%
TH [Thailand 0,1% | 0,2% | 2,0% | 1,6% |33,3%|27,6%| 6,3% | 55% | 0,1% | 02% | 2,0% | 1,6% | 1,2% | 08% | 2,0% | 1,6% | 0,0% | 0,1% | 20% | 1,6% | 0,1% | 0,0% | 4,6% | 3,6% | 08% | 1,6% | 3,6% | 3,3% |36,4%|15,9%| 54% | 4,7%
US |USA 9,1% | 8,2% | 4,5% | 46% | 85% | 7,0% | 6,1% | 54% | 83% | 7.8% | 44% | 42% | 36% | 51% | 46% | 46% |14,5%]| 84% | 39% | 3,8% | 1,6% | 2,2% |17,7%|20,1%| 2,1% | 2,4% | 3,5% | 3.3% | 85% | 5,7% | 49% | 44%
PK_|Pakistan 0,6%]03%|1,7% | 1,6% | 84% | 91% | 59% | 49% | 08% | 04% | 16% | 1,4% | 1,6% | 1,6% | 24% | 25% | 04% | 00% | 1,4% | 1,2% | 1,4% | 1,5% | 95% | 69% | 2,1% | 09% | 3,4% | 3,1% | 75% | 79% | 53% | 4,6%
IT_|italy 1,3% | 1,6% | 4,3% | 4,2% | 7,1% | 5,6% | 5,8% | 6,1% | 13% | 1,6% | 42% | 4,1% | 3,1% | 42% | 45% | 3,6% | 1,0% | 1,1% | 3,6% | 41% | 1,5% | 1,2% |12,5%|13,1%| 1,7% | 2,4% | 33% | 3,5% | 24% | 1,3% | 51% | 51%
UR |Uruguay 0,0% ] 0,0% ]| 08% | 07%|27%|06%]|38%]25%]00%]|00%]09%]08%]04%]|04% | 08% | 09% ] 0,0%]|00%]10%]08%]13%|0,7% | 10% |03% |22%|21% | 28% | 23%|10%|0,1% | 3,6% | 2,5%
BR_|Brazil 3,7% 1 2,0% | 2,0% | 2,0% | 2,2% | 0,8% | 3,3% | 22% | 33% | 1,9% | 1,9% | 1,9% | 1,1% | 1,2% | 1,5% | 1,6% | 0,1% | 0,0% | 2,1% | 2,1% | 36% | 2,7% | 24% | 15% | 16% | 2,8% | 2,6% | 23% | 1,7% | 09% | 3.3% | 2,1%
AU |Australia 2,0% | 1,7% | 3,3% | 3,0% ]| 0,0% | 0,0% | 05% | 0,0% | 1,9% | 1,7% | 3,3% | 3,0% | 1,5% | 1,2% | 3,1% | 33% | 29% | 1,8% | 33% | 28% | 3,1% | 0,0% | 03% | 0,0% | 1,5% | 0,0% | 1,8% | 0,0% | 0,0% | 0,0% | 0,5% | 0,0%
CB_|Cambodia 0,1% ] 0,1% | 0,8% | 1,2% | 1,3% | 3,3% | 3,5% | 3,8% | 0,1% | 0,1% | 09% | 1,2% | 04% | 04% | 1,1% | 1,1% | 0,1% | 0,0% | 09% | 1,4% | 05% | 0,1% | 0,4% | 0,4% | 2,0% | 1,1% | 2,6% | 2,7% | 0,5% | 0,8% | 3.8% | 4,0%
CH |China 3,4% | 88% | 1,8% | 26% | 1,1% | 09% | 1,5% | 2,6% | 3,1% | 83% | 1,7% | 25% | 1,1% | 26% | 1,7% | 24% | 57% | 44% | 1,8% | 25% | 21% | 1,2% | 13% | 2,1% | 3,1% | 19% | 2,1% | 23% | 0,7% | 0,1% | 1,1% | 2,5%
BE i 35% | 34% | 35% | 41% | 33% | 25% | 33% | 25% | 3,5% | 3,4% | 3,5% | 3,9% | 55% | 55% | 2,8% | 3,4% | 1,9% | 1,7% | 3,5% | 3,8% | 3,8% | 33% | 1,4% | 22% | 3,4% [ 33% | 26% | 23% [ 1,2% [ 05% | 3,6% | 2,7%
GU |Guyana 0,0% ] 0,0% ] 03%]|06%]03%]|10%]|17%]15%]00%]00%]04%)|06%]|04%]|04% | 05%]09% ] 0,0%]0,0%]05%]06%]21%|00%|00%]|0,1%|25%|02%|22%|21%|0,1% | 02% | 2,1% | 1,8%
NT |Netherlan. | 3,0% | 2,6% | 4,5% | 42% | 2,1% | 2,1% | 3,5% | 29% | 3,1% | 2,6% | 43% | 4,0% | 4,7% | 49% | 3,7% | 3,4% | 2,0% | 1,8% | 4,0% | 3,9% | 04% | 2,4% | 28% | 29% | 42% | 3,8% | 26% | 2,4% | 06% | 0,4% | 3,8% | 3,0%
SP_[Spain 1,4% | 1,2% | 36% | 41% | 2,1% | 1,8% | 4,1% | 44% | 1,4% | 1,2% | 3,5% [ 3,9% | 29% | 2,8% | 3,4% | 4,0% | 08% | 0,4% | 3,4% | 3,6% | 6,5% | 55% | 50% | 6,9% | 3,4% | 2,7% | 28% | 29% | 1,0% | 06% | 42% | 42%
AR |Argentina 0,1% ] 0,1% | 1,5% | 1,3% | 2,5% | 0,6% | 2,6% | 2,0% | 0,1% | 0,1% | 1,4% | 1,2% | 04% | 0,4% | 1,0% | 1,1% | 0,0% | 0,0% | 1,8% | 1,5% | 08% | 0,1% | 1,2% | 0,6% | 09% | 2,0% | 2,5% | 23% | 03% | 0,1% | 2,7% | 2,2%
PA |Paraguay 0,0% ] 0,0% ]| 0,5% | 06% | 1,0% | 1,3% | 1,0% | 1,3% | 0,0% | 0,0% | 04% | 05% | 04% | 04% | 06% | 0,7% | 0,0% | 0,0% | 0,5% | 0,5% | 0,0% | 0,9% | 0,0% | 0,0% | 0,6% | 2,2% | 19% | 2,1% | 0,1% | 0,0% | 1,0% | 1,5%
RU |Russian Fed.| 1,1% | 09% | 2,6% | 2,5% | 0,8% | 0,4% | 1,0% | 1,0% | 1,1% | 09% | 2,6% | 2,6% | 1,0% | 1,7% | 2,2% | 3,7% | 08% | 1,0% | 2,8% | 2,7% | 06% | 3,6% | 03% | 3,5% | 3,5% | 28% | 2,1% | 2,0% | 0,1% | 0,1% | 1,3% | 1,1%
GE |Germany 48% | 42% | 46% | 44% | 1,0% | 09% | 3,8% | 36% | 5,1% | 45% | 45% | 43% | 9,7% |10,1%| 45% | 44% | 1,4% | 0.8% | 4,1% | 39% | 7,1% | 10,0%| 4,7% | 6,1% | 4,1% | 3,6% | 2,7% | 2,6% | 02% | 0,1% | 3,8% | 3,5%
EG |Egypt 0,6%]03%]12%]|09%]|02%|06%]|15%]20%]06%]|03%]12%]09%]29%]|04% | 10%]|09% | 06%]|06%]|15%]12%]0,2%|0,7% | 0,1% | 00% | 19% | 36% | 2,1% | 23% | 0,1% | 06% | 1,7% | 2,5%
UK |United King.| 6,5% | 5,7% | 54% | 5,1% | 0,5% | 0,6% | 4,1% | 3,6% | 6,6% | 5,8% [ 53% | 48% | 7.2% | 6,9% | 6,1% | 53% | 5,0% | 57% | 43% | 42% |10,8%] 51% |10,1%| 7,0% | 3,9% | 2,8% | 2,8% | 26% | 0,1% | 02% | 41% | 3,7%
SA |South Africa] 6,6% | 4,2% | 3,0% | 2,2% | 0,0% | 0,0% | 0,7% | 1,2% | 6,2% | 4,0% | 29% | 22% | 1,1% | 06% | 22% | 1,8% | 98% | 52% | 29% | 24% | 50% | 65% | 1,2% | 1,1% | 3,1% | 34% | 2,1% | 2,1% | 00% | 0,0% | 0,7% | 1,0%
FR_|France 6,3% | 5,0% | 4,0% | 45% | 0,8% | 0,7% | 3,0% | 3,9% | 6,4% | 52% | 3,9% | 44% | 7,5% | 7,2% | 3,7% | 39% | 29% | 1,5% | 3,8% | 42% | 1,4% |11,0%| 3,2% | 46% | 08% | 34% | 2,5% | 2,6% | 03% | 0,2% | 3,2% | 4,0%
S1_|si e 2,9% | 2,5% | 3,0% | 2,6% | 0,1% | 0,0% | 2,0% | 1,9% | 2,7% | 24% | 29% | 26% | 6,1% | 3,0% | 50% | 25% | 48% | 3,2% | 29% | 26% | 47% | 1,1% | 47% | 1,1% | 33% | 1,8% | 23% | 2,2% | 0,1% | 00% | 19% | 1,7%
GR |Greece 03% | 03% | 28% | 28% | 08% | 04% | 2,6% | 23% | 03% | 03% | 3,1% | 3,0% | 08% | 0,7% | 3,1% | 3,0% | 01% | 0,1% | 29% | 29% | 0,2% | 2,0% | 0,8% | 09% | 1,9% | 28% | 24% | 23% [ 0,1% [ 0,1% | 3,1% | 2,7%
TA |Taipei, Chin.| 0,5% | 0,8% | 1,7% | 1,6% | 0,0% | 0,0% | 20% | 19% | 06% | 1,0% | 1,7% | 16% | 0,7% | 1,1% | 16% | 1,4% | 06% | 03% | 1,8% | 1,9% | 3,1% | 3,3% | 0,5% | 0,2% | 3,0% | 2,2% | 23% | 2,2% | 0,0% | 0,0% | 2,1% | 2,0%
SE_|Senegal 3,5% | 50% | 1,7% | 1,9% | 0,2% | 0,0% | 05% | 03% | 3,4% | 47% | 1,5% | 1,9% | 09% | 1,4% | 16% | 1,6% | 35% | 87% | 1,8% | 2,1% | 0,7% | 51% | 1,7% | 00% | 0,7% | 29% | 19% | 1,7% | 0,0% | 0,0% | 0,6% | 0,4%
JA |Japan 6,5% | 53% | 1,7% | 1,5% |1 0,1% | 0,2% | 3,0% | 3,0% | 84% | 68% | 1,8% | 1,5% | 23% | 36% | 1,5% | 1,4% | 54% | 1,7% | 1,9% | 1,7% | 14,1%| 3,6% | 0,6% | 0,6% | 39% | 29% | 2,5% | 2,5% | 0,1% | 0,1% | 3.2% | 3,1%
PO |Portugal 0,7% 1 0,7% | 3,1% | 29% | 0,2% | 03% | 1,7% | 2,8% | 0,7% | 06% | 3,0% | 3,0% | 1,0% | 09% | 24% | 25% | 0,1% | 0,2% | 3,1% | 3,0% | 1,7% | 28% | 05% | 1,1% | 19% | 2,6% | 2,2% | 24% | 0,1% | 0,1% | 2,1% | 3,1%
MA|Malaysia 4,1% | 40% | 20% | 1,9% | 0,0% | 0,0% | 0,2% | 0,6% | 3.8% | 3,7% | 20% | 1.8% | 51% | 23% | 2,6% | 1,5% | 54% | 2,7% | 2,0% | 2,1% | 0,0% | 1,0% | 0,0% | 0,1% | 0,3% | 0,8% | 1,5% | 1,9% | 0,0% | 0,0% | 0,2% | 0,5%
KA khstan | 0,0% | 03% | 1,0% | 13% | 0,1% | 0,1% | 0,5% | 0,1% | 0,0% | 03% | 1,0% | 1,4% [ 04% | 1,1% | 1,1% | 1,8% | 0,0% | 0,0% | 1,1% | 1,3% | 0,0% | 0,0% | 0,0% | 0,0% | 0,4% | 0,0% | 2,0% | 1,3% | 0,0% | 0,0% | 0,5% | 0,1%
LA |Lao, PDR 0,1% ] 0,9% | 0,5% | 0,3% | 0,1% | 0,4% | 1,5% | 1,7% | 0,1% | 0,8% | 05% | 03% | 04% | 04% | 0,7% | 06% | 0,2% | 06% | 0,5% | 0,4% | 0,0% | 0,0% | 0,2% | 0,0% | 1,7% | 2,0% | 2,2% | 2,2% | 00% | 0,2% | 1,7% | 2,1%
PL_|Poland 13% | 1,4% [ 33% | 28% [ 0,1% [ 0,1% | 1,5% | 1,7% | 1,4% | 1,5% | 3,4% | 3,0% | 5,0% | 6,7% | 33% | 28% | 0,2% | 0,2% | 3,3% | 29% ]| 09% | 08% | 0,4% | 04% | 3,6% | 3,0% | 2,2% | 2,2% | 0,0% | 0,0% | 1,9% | 2,1%
TU |Turkey 3,5% | 32% | 3,5% | 29% | 0,2% | 0,0% | 2,6% | 26% | 3,7% | 3,4% | 33% | 3,1% | 3,8% | 3,7% | 36% | 35% | 1,2% | 3,5% | 3,0% | 3,0% | 53% | 51% | 46% | 24% | 43% | 34% | 2,5% | 2,4% | 00% | 0,0% | 2,6% | 2,7%
UG |Uganda 0,0% ] 0,0% ] 0,7% | 09% | 0,0% | 0,0% | 03% | 04% | 0,0% | 0,0% | 06% | 09% | 05% | 04% | 1,2% | 1,0% | 0,0% | 0,0% | 06% | 09% | 0,7% | 0,0% | 06% | 0,2% | 0,6% | 0.8% | 1,4% | 1,8% | 0,0% | 0,0% | 0,1% | 0,2%
ES |El Salvador | 0,5% | 0,2% | 0,7% | 0,4% | 0,0% | 0,0% | 0,0% | 0,1% | 0,7% | 0,3% | 0,7% | 0,5% | 0,6% | 0,5% | 0,7% | 0,6% | 0,2% | 0,0% | 0,9% | 0,5% | 0,0% | 0,0% | 0,0% | 0,0% | 0,0% | 2,1% | 0,0% | 1,8% | 0,0% | 0,0% | 0,0% | 0,2%
BU |Bulgaria 0,2% 1 0,1% | 2,3% | 2,5% |1 03% | 0,2% | 1,3% | 1,7% | 02% | 01% | 25% | 2,7% | 0,7% | 06% | 26% | 2,5% | 0,0% | 0,0% | 24% | 2,6% | 0,5% | 50% | 0,2% | 0,2% | 34% | 3,6% | 2,1% | 2,2% | 00% | 0,0% | 1,5% | 2,1%
NI_|Niger 0,2% | 0,6% | 0,8% | 0,7% | 0,1% | 0,2% | 0,7% | 0,9% | 0,3% | 0,6% | 0,8% | 0,7% | 0,4% | 0,5% | 0,7% | 0,8% | 03% | 08% | 1,2% | 0,9% | 0,0% | 0,0% | 0,0% | 0,1% | 1,3% | 1,2% | 2,1% | 2,0% [ 0,0% | 0,0% | 0,6% | 0,7%
OM|Oman 2,0% 1 28% | 1,2% | 1,2% | 0,0% | 0,0% | 0,0% | 04% | 1,9% | 27% | 1,3% | 1,2% | 06% | 06% | 1,1% | 1,4% | 16% | 42% | 16% | 1,4% | 00% | 4,2% | 00% | 0,2% | 0,0% | 2,8% | 0,0% | 1,9% | 0,0% | 0,0% | 0,0% | 0,3%
RW|Rwanda 0,0% ] 0,0% ]| 0,3% | 0,7% | 0,0% | 0,0% | 0,2% | 0,0% | 0,0% | 0,0% | 0,2% | 0,7% | 08% | 0,7% | 1,0% | 1,1% | 0,0% | 0,0% | 0,3% | 0,8% | 0,0% | 0,0% | 1,2% | 0,0% | 1,1% | 0,0% | 1,9% | 0,0% | 0,0% | 0,0% | 0,1% | 0,0%
CZ |CzechRep. | 0,8% | 0,6% | 3,1% | 2,8% | 0,0% | 0,0% | 0,8% | 1,3% | 08% | 0,7% | 3,3% | 3,0% | 42% | 43% | 32% | 2,7% | 03% | 0,1% | 3,2% | 29% | 39% | 08% | 0,2% | 0,1% | 3,7% | 3,3% | 2,0% | 2,1% | 00% | 0,0% | 1,0% | 1,6%
HK |Hong Kong | 3,4% | 2,6% | 2,1% | 2,2% | 0,0% | 0,0% | 1,3% | 1,0% | 32% | 2,6% | 22% | 22% | 1,6% | 1,9% | 1,9% | 1,9% | 53% | 1,5% | 2,4% | 25% ]| 0,7% | 03% | 1,1% | 0,2% | 3,1% | 1,7% | 2,2% | 2,0% | 0,1% | 0,0% | 1,2% | 1,1%
DE |Denmark 0,6% ]| 0,4% | 26% | 25% ]| 0,0% | 0,1% | 1,0% | 25% | 07% | 04% | 2,8% | 25% | 3,0% | 1,5% | 21% | 1,9% | 0,1% | 0,1% | 3,0% | 2,7% | 4,7% | 0,7% | 03% | 0,4% | 3.8% | 39% | 2,2% | 2,3% | 00% | 00% | 1,2% | 2,8%
RO |Romania 0,6% ] 04% | 21% | 25%]03%|01% | 1,2% | 15% | 05% | 04% | 23% | 27% | 1,2% | 1,0% | 2,1% | 2,5% | 0,0% | 0,0% | 2,4% | 2,6% | 00% | 1,7% | 00% | 0,1% | 2,4% | 3,5% | 2,0% | 2,1% | 0,1% | 0,0% | 13% | 1,8%
SL_|Sri Lanka 0,2% | 1,2% | 0,8% | 1,0% | 0,0% | 0,1% | 2,3% | 2,2% | 02% | 1,1% | 08% | 1,1% | 04% | 05% | 08% | 1,1% | 02% | 26% | 1,1% | 1,3% | 45% | 3.2% | 0,1% | 0,1% | 42% | 23% | 2,4% | 2,3% | 00% | 0,1% | 2,6% | 2,4%
SR |Saudi Arab. | 13,8%|16,4%] 2,1% | 2,8% | 0,0% | 0,0% | 0,0% | 0,4% |13,5%]|15,9%] 2,2% | 2,8% | 1,5% | 23% | 1,7% | 2,2% | 20,8%]| 35,0%] 2,4% | 2,9% | 0,0% | 0,0% | 0,0% | 0,4% | 0,0% | 0,6% | 0,0% | 1,9% | 0,0% | 0,0% | 0,0% | 0,3%
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Appendix Table 6: Centralities (%) valued and binary 2011/2015 (Wood Network)

Id indeg | indeg | indeg | indeg |outdeg |outdeg |outdeg |outdeg | status | status | status | status | pager | pager | pager | pager | author | authr | author | author | betwn | betwn | betwn | betwn | closen | closen | closen | closen | hub hub hub hub
in | Country | valued | valued | binary | binary | valued | valued | binary | binary | valued | valued | binary | binary | valued | valued | binary | binary | valued | valued | binary | binary | valued | valued | binary | binary | valued | valued | binary | binary | valued | valued | binary | binary
Vis. (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015) | (2011) | (2015)
GE |Germany 52% | 5,6% | 3,1% | 3,3% |25,1%|25,0%| 44% | 40% | 52% | 54% | 3,1% | 32% | 41% | 39% | 29% | 3,0% | 2,0% | 1,8% | 29% | 3,0% | 0,0% | 00% | 75% | 78% | 1,1% | 0,2% | 3,2% | 3,0% | 26,6%|17,3%| 4,1% | 3,.8%
CH |China 13% | 14% | 2,8% | 2,9% [12,3%[12,1%| 43% [ 39% | 1,1% [ 13% | 2,7% | 2,8% | 33% | 3,3% | 3,0% | 3,6% ]| 05% | 09% | 2,5% | 25% ]| 0,2% | 0,0% | 9,0% |11,7%]| 09% | 1,2% | 3,1% | 3,0% |13,9%|21,4%| 4,0% | 3,7%
PL_|Poland 2,7% | 2,7% | 2,7% | 2,4% | 6,3% | 7,4% | 4,0% | 3,9% | 3,0% | 2,8% | 26% | 24% | 1,4% | 1,8% | 25% | 2,0% | 4,7% | 32% | 25% | 24% | 24% | 23% | 4,7% | 33% | 20% | 2,1% | 29% | 3.0% | 42% | 2,8% | 3.8% | 3.8%
BE Igil 41% | 45% | 3,1% | 2,7% | 89% | 80% | 44% | 40% | 52% | 50% | 3,0% | 2,7% | 42% | 35% | 2.8% | 23% | 3.8% | 33% | 2.8% | 2,6% | 54% | 00% | 7,1% | 49% | 2,4% | 0,4% | 3,2% | 3,0% |12,5%]| 5,7% | 41% | 3,8%
TH |Thailand 0,2% | 0,2% | 1,5% | 1,7% | 1,0% | 1,0% | 1,8% | 1,6% | 02% [ 02% | 15% | 1,8% | 08% [ 0,7% | 19% | 26% | 02% [ 04% | 13% | 15% | 0,1% | 6,0% | 1,1% | 1,1% | 2,6% | 19% | 20% | 19% | 03% | 0,7% | 1,7% | 1,6%
AU |Austria 1,4% | 1,7% | 1,8% | 23% | 57% | 52% | 41% [ 3,7% | 1,6% | 1,8% | 1,9% | 22% | 0,7% | 0,7% | 1,7% | 1,9% | 32% | 2,7% | 1,9% | 2,2% | 0,0% | 2,0% | 2,4% | 3,2% | 06% | 1,3% | 3,0% | 28% | 57% | 51% | 40% | 3,6%
CL_|Chile 0,7% | 1,0% | 1,5% | 1,8% | 2,1% | 33% | 2,0% | 1,9% | 0,7% | 1,0% | 1,5% | 1,8% | 08% | 09% | 1,5% | 23% | 1,1% | 1,5% | 1,6% | 1,9% | 07% | 1,3% | 1,1% | 22% | 1,8% | 1,2% | 2,1% | 2,0% | 3,0% [10,8%| 2,0% | 2,0%
FR_|France 8,7% | 6,7% | 3,0% | 3,0% | 42% | 47% | 3,9% | 3,5% | 90% | 7,0% | 29% | 29% | 3,5% | 26% | 3,5% | 29% |112%]| 6,6% | 2,7% | 2,8% | 1,9% | 3,2% | 93% | 53% | 28% | 1,4% | 29% | 2,7% | 34% | 2,0% | 3.8% | 3,5%
SP_|Spain 3,6% | 31% | 24% | 2,2% | 3,5% | 3,3% | 3,5% | 35% | 38% | 32% | 23% | 22% | 23% | 1,7% | 20% | 1,9% | 41% | 2,7% | 24% | 23% | 2,1% | 0,0% | 2,6% | 2,7% | 23% | 1,0% | 2,7% | 2,7% | 34% | 19% | 3,5% | 3.4%
CA |Canada 59% 1 61% | 2,1% | 2,3% | 32% | 46% | 1,4% | 1,4% | 6,7% | 76% | 2,1% | 23% | 7,8% |13,1%]| 20% | 2,1% | 45% | 6,2% | 2,1% | 23% | 04% | 03% | 1,0% | 08% | 2,2% | 1,2% | 19% | 1,8% | 58% |17,1%| 1,5% | 1,5%
MA|Malaysia 0,4% | 0,6% | 2,0% | 2,2% | 2,6% | 2,0% | 1,7% | 1,6% | 03% | 05% | 2,0% | 2,2% | 09% | 09% | 24% | 29% | 0,2% | 06% | 1,8% | 2,0% | 06% | 2,6% | 1,5% | 1,3% | 09% | 13% | 20% | 19% | 0,7% | 1,0% | 1,6% | 1,6%
TU |Turkey 3,6% ] 23% | 25%]26%]05%]05%]| 25%|32%|37%]22%|25%|26%]|32%|23%|24% |24% | 45% | 16%|24%]25%]03%|05%|21% | 39% | 33% | 36% | 22% | 2,5% | 04% | 0,2% | 2,6% | 3,2%
US |USA 10,4%]159%)] 3,0% | 3,1% | 2,8% | 2,7% | 3,6% | 3,2% | 9,7% |15,5%] 2,8% | 3,0% | 9,1% |15,2%] 3,2% | 4,5% | 85% | 25,4%| 2,6% | 2,7% | 0,0% | 3,2% | 73% |119%| 13% | 1,7% | 2,7% | 2,5% | 2,6% | 2,3% | 3,5% | 3,1%
NZ |New Zeal. 0,1% | 0,2% | 1,5% | 1,9% | 2,3% | 2,5% | 1,2% | 1,3% | 0,1% | 0,2% | 1,6% | 2,0% | 05% | 0,7% | 1,7% | 2,6% | 0,0% | 0,2% | 1,6% | 1,9% | 0,0% | 0,0% | 0,5% | 09% | 0,2% | 0,.8% | 1,8% | 1,8% | 06% | 14% | 1,1% | 1,1%
BR_|Brazil 1,1% | 0,1% | 1,5% | 1,4% | 0,7% | 1,0% | 1,9% | 2,2% | 0,8% | 0,1% | 1,5% | 1,4% | 0,8% | 0,4% | 1,5% | 1,3% | 04% | 02% | 1,7% | 1,6% | 2,5% | 09% | 1,0% | 0,7% | 3,7% | 1,6% | 2,0% | 2,1% | 09% | 26% | 1,9% | 2,2%
IR_|lIreland 0,6% | 0,7% | 15% | 1,8% | 22% | 2,4% | 2,8% | 24% |1 07% | 0,7% | 1,6% | 1,8% | 2,1% | 26% | 1,3% | 1,4% | 04% | 05% | 1,9% | 2,0% | 1,4% | 03% | 0,4% | 06% | 2,0% | 3,1% | 23% [ 22% [ 2,7% [ 1,9% [ 29% | 2,5%
RU ian Fed.| 6,3% | 39% | 28% | 2,7% | 0,2% | 0,7% | 1,7% | 1,8% | 6,0% | 3.6% | 2,7% | 2,7% | 7.5% | 29% | 2,4% | 23% | 73% | 49% | 2,8% | 2,7% | 0,4% | 0,0% | 1,0% | 1,2% | 2,9% | 0,9% | 2,0% | 1,9% | 0,1% | 0,1% | 1,8% | 1,8%
RO |Romania 18% | 19% | 2,1% | 2,0% | 19% | 1,5% | 23% | 2,6% | 1,6% | 1,9% | 22% | 2,1% | 1,8% | 1,8% | 1,9% | 1,7% | 2,0% | 1,7% | 23% | 21% | 2,2% | 25% | 09% | 1,1% | 2,2% | 2,4% | 2,1% | 23% | 1,4% | 04% | 24% | 2,7%
IT_|italy 43% | 43% | 31% | 31% | 1,2% | 1,1% | 3,8% | 39% | 45% | 43% | 3.0% | 3.0% | 29% | 3.0% | 3.4% | 2.8% | 3.8% | 2,7% | 29% | 2,8% | 49% | 09% | 8,1% | 6,1% | 1,8% | 1,5% | 2,8% | 3,0% | 1,0% | 0,6% | 3,7% | 3,7%
PR _|Portugal 16% | 15% | 15% | 1,4% | 15% | 13% | 32% [ 3,1% | 18% | 1,5% | 1,6% | 1,5% | 1,2% | 09% | 1,4% | 12% | 1,1% | 07% | 1,7% | 1,6% | 1,0% | 03% | 1,0% | 09% | 2,3% | 2,1% | 25% | 25% | 1,5% | 0,7% | 3,3% | 3,1%
1S d 0,9% 1 0,7% | 2,1% | 1,6% | 0,2% | 0,4% | 0,8% | 1,2% | 0,7% | 05% | 2,1% | 1,6% | 1,1% | 08% | 2,2% | 2,0% | 0,2% | 03% | 2,1% | 1,5% | 6,2% | 09% | 0,2% | 0,7% | 30% | 14% | 1,7% | 1,8% | 00% | 0,1% | 0,7% | 1,2%
HU |Hungary 0,8% 1 09% | 23% | 24% | 1,0% | 1,1% | 2,1% | 23% | 08% | 09% | 23% | 24% | 08% | 0,7% | 20% | 1,9% | 1,0% | 09% | 24% | 25% | 1,2% | 1,4% | 1,0% | 1,1% | 22% | 32% | 2,1% | 2,1% | 06% | 04% | 2,2% | 2,3%
BL |Belarus 0,5% | 0,6% | 1,0% | 1,5% | 0,5% | 1,0% | 0,9% | 1,5% | 05% | 06% | 1,1% | 1,5% | 1,1% | 16% | 1,1% | 1,3% | 05% | 02% | 1,2% | 1,6% | 3,5% | 2,9% | 00% | 0,2% | 19% | 35% | 1,8% | 19% | 0,6% | 0,6% | 09% | 1,6%
NE |Netherlands| 4,9% | 4,6% | 3,2% | 3,0% | 1,0% | 1,1% | 33% [ 33% [ 53% | 48% [ 32% [ 29% | 24% | 22% | 3,0% | 28% | 7,2% | 51% | 3,0% | 2,8% | 3,2% | 0,7% | 45% | 48% | 25% | 1,8% | 26% | 26% | 0,7% | 05% | 3,4% | 3,3%
SW [Sweden 2,9% | 2,9% | 2,6% | 2,5% | 1,7% | 0,8% | 3,4% | 2,6% | 3,0% | 3,0% | 2,6% | 25% | 3,8% | 43% | 22% | 2,1% | 3,7% | 28% | 2,6% | 2,6% | 38% | 42% | 24% | 1,8% | 3,6% | 3,6% | 2,6% | 23% | 1,1% | 0,1% | 3,5% | 2,7%
LU |L bourg| 0,1% | 0,2% | 1,1% | 1,0% | 1,5% | 1,0% | 1,1% | 1,5% [ 02% | 0,2% | 1,2% | 1,0% | 0,4% | 0,4% | 1,0% ] 0,9% | 03% | 03% | 1,5% | 1,2% ]| 0,2% | 06% | 0,0% | 0,0% | 0,1% | 1,7% | 1,8% | 1,9% | 28% | 06% | 1,3% | 1,6%
SV |Slovenia 0,5% ]| 0,4% | 1,5% | 1,6% | 06% | 0,7% | 2,5% | 2,2% | 05% | 04% | 1,6% | 1,6% | 06% | 07% | 1,4% | 1,4% | 06% | 04% | 1,7% | 1,7% | 39% | 1,0% | 06% | 0,5% | 2,6% | 2,0% | 2,2% | 2,1% | 04% | 0,2% | 2,6% | 2,3%
AR |Argentina 03%]103%]11%|11%]1,1%]|03% | 1,1% | 10%]03%|03%|12%|12%]|04% |04% | 12%|11%|04% | 04% | 13% | 14%|04% | 00% | 02% | 0,1% | 1,7% | 03% | 1,8% | 1,7% | 04% | 03% | 1,2% | 0,9%
PA |Pakistan 0,6% ] 08%|16%|18% | 00%]|00%]|01%]|02%]|04%|07%|16%]|17%]08%]|08%]23%]|22%]|0,1%|06%]|15%]17%]0,2% | 00%|0,1% | 02% | 02% | 12% | 1,1% | 1,4% | 00% | 0,0% | 0,0% | 0,2%
UK |United King.| 5,6% | 6,9% | 2,9% | 2,9% | 0,7% | 0,4% | 3,1% | 3,1% [ 5,5% | 6,8% | 2,8% | 2,8% | 4,1% | 46% | 2,7% | 2,6% | 55% | 58% | 2,7% | 2,8% | 13,5%] 7,2% | 3,7% | 3,8% | 3,5% | 42% | 2,5% | 25% | 04% | 0,1% | 3,1% | 3,1%
AL |Australia 12% | 16% | 28% | 2,8% | 03% [ 04% | 13% [ 1,1% | 1,0% | 1,5% | 2,7% | 2,7% | 1,7% | 2,1% | 2,8% | 3,6% | 09% | 1,9% | 2,5% | 26% | 1,3% | 28% | 1,6% | 2,1% | 1,6% | 1,4% | 1,9% | 1,8% | 01% | 0,1% | 1,2% | 1,1%
NO |Norway 17% | 1,7% | 2,2% | 2,1% | 04% | 03% | 2,2% | 19% | 1,7% | 1,7% | 23% | 2,1% | 2,5% | 40% | 19% | 19% | 13% | 1,0% | 2,4% | 2,2% | 2,4% |11,6%| 0,9% | 0,9% | 4,0% | 50% | 2,1% | 2,0% | 03% | 0,1% | 2,3% | 2,0%
CZ |CzechRep. | 1,1% | 1,0% | 2,2% | 2,3% | 03% | 03% | 1,8% | 24% | 1,2% | 1,0% | 23% | 23% | 07% | 06% | 1,9% | 1,8% | 1,7% | 1,0% | 23% | 24% | 2,8% | 05% | 06% | 09% | 2,4% | 2,5% | 2,0% | 2,2% | 0,2% | 0,1% | 2,0% | 2,5%
SA |South Africa] 1,0% | 0,7% | 2,3% | 2,6% | 03% | 0,2% | 1,0% | 0,4% | 0,8% | 0,7% | 2,2% | 26% | 08% | 09% | 2,1% | 3,4% | 0,7% | 1,0% | 23% | 2,5% | 2,3% | 00% | 09% | 0,6% | 2,0% | 0,6% | 1,8% | 1,6% | 0,1% | 0,1% | 0,9% | 0,4%
L |Lithuania 1,0% | 1,0% | 23% | 20% | 03% | 03% | 1,7% | 1,5% | 1,0% | 1,0% | 2,3% | 2,0% | 0,7% | 0,7% | 2,0% | 1,7% | 09% | 0,6% | 2,4% | 22% | 23% | 1,7% | 08% | 03% | 2,8% | 2,1% | 2,0% | 1,9% | 03% | 0,1% | 1,9% | 1,6%
KO |Korea, Rep. | 0,7% | 0,8% | 2,1% | 2,1% | 0,2% | 0,2% | 1,6% | 1,7% | 0,6% | 0,6% | 2,0% | 2,1% | 0,7% | 0,8% | 2,3% | 2,4% | 0,8% | 1,3% | 1,9% | 2,0% | 154%]| 53% | 1,2% | 1,2% | 3,5% | 3,2% | 1,9% | 1,9% | 0,1% | 0,1% | 1,7% | 1,7%
FN [Finland 13% | 1,0% | 2,0% | 2,0% | 03% [ 03% | 1,9% [ 12% | 1,4% | 1,0% [ 2,1% [ 2,1% | 2,1% | 1,6% | 1,7% | 1,7% | 1,7% | 1,0% | 2,2% | 2,2% | 0,0% | 1,9% | 0,7% | 0,2% | 1,7% | 3,5% | 2,0% | 1,8% | 03% | 02% | 2,0% | 1,4%
BU |Bulgaria 0,5% ]| 0,6% | 2,0%|20%]|03%]|03%]|15%|18%]|05%]|06%]|21%]|20%|11% | 16%|18% | 17%]|05%|05%]22%]21%]03%|0,7% | 05% | 0,7% | 2,2% | 30% | 19% | 20% | 02% | 0,1% | 1,6% | 1,9%
SL_|Sri Lanka 0,2% | 0,2% | 1,0% | 1,0% | 0,3% | 0,2% | 0,4% | 0,3% | 0,1% | 0,2% | 1,0% | 1,0% | 1,6% | 04% | 3,1% | 1,3% | 0,0% | 0,1% | 09% | 09% | 1,8% | 2,6% | 4,1% | 00% | 18% | 14% | 1,7% | 13% | 0,1% | 00% | 0,4% | 0,3%
ES |Estonia 0,4% 1 0,4% | 1,9% | 23% | 03% | 03% | 26% | 2,2% | 04% | 04% | 2,0% | 23% | 1,0% | 08% | 1,7% | 1,9% | 04% | 03% | 2,0% | 24% | 25% | 06% | 1,2% | 1,1% | 28% | 19% | 22% | 2,1% | 02% | 0,1% | 2,7% | 2,2%
UR |Ukraine 2,0% |1 08% | 2,2% | 1,7% | 03% | 02% | 1,4% | 1,8% | 2,0% | 08% | 2,2% | 1,7% | 50% | 09% | 2,1% | 1,4% | 2,0% | 06% | 22% | 1,9% | 08% | 56% | 08% | 02% | 1,8% [ 3,8% | 1,9% | 1,9% [ 03% [ 0,1% [ 1,5% | 1,8%
IN_|India 1,4% | 1,4% | 2,6% | 2,5% | 0,0% | 0,0% | 1,8% | 2,1% | 1,1% | 1,2% | 2,5% | 2,5% | 2,7% | 1,4% | 32% | 3,0% | 08% | 1,6% | 2,4% | 2,4% | 2,2% | 45% | 3,1% | 50% | 3,1% | 52% | 2,0% | 2,1% | 0,0% | 0,0% | 1,8% | 2,0%
SE _|Serbia 0,8% ]| 0,8% | 2,0% | 18% ]| 00% | 01% | 15% | 1,4% | 08% | 0,7% | 2,0% | 1,9% | 1,0% | 1,0% | 1,9% | 1,6% | 08% | 05% | 2,1% | 20% | 1,4% | 2,1% | 06% | 03% | 2,8% | 3,5% | 19% | 1,8% | 00% | 0,0% | 1,7% | 1,5%
GR |Greece 0,4% 1 04% | 2,1% | 1,8% 1 01% | 0,1% | 1,0% | 1,1% | 03% | 04% | 22% | 1,8% | 08% | 1,0% | 1,9% | 1,5% | 0,2% | 02% | 2,3% | 2,0% | 1,2% | 03% | 0,2% | 03% | 2,2% | 2,4% | 1,8% | 1,7% | 00% | 00% | 1,0% | 1,1%
EC |Ecuador 0,4% 1 03% | 1,1% | 1,2% | 0,0% | 0,0% | 0,5% | 02% | 03% | 02% | 1,1% | 1,2% | 05% | 04% | 1,1% | 1,3% | 03% | 04% | 1,3% | 1,3% | 0,0% | 0,0% | 0,1% | 00% | 2,8% | 04% | 1,6% | 1,4% | 0,0% | 0,0% | 0,5% | 0,2%
ST |Switzerland | 1,8% | 1,7% | 2,4% | 1,9% | 0,0% | 0,1% | 0,0% | 2,6% | 2,0% | 1,9% | 2,4% | 2,0% | 1,0% | 09% | 20% | 1,7% | 3,1% | 23% | 2,5% | 2,1% | 0,0% |14,4%| 0,0% | 1,3% | 0,0% | 54% | 0,0% | 2,3% | 0,0% | 0,0% | 0,0% | 2,7%
JA |Japan 3,2% | 3,0% 1 19% | 1,8% |1 0,1% | 01% | 0,7% | 0,7% | 2,2% | 24% | 1,9% | 1,9% | 1,6% | 1,9% | 2,0% | 22% | 08% | 1,4% | 19% | 1,8% | 08% | 0,1% | 02% | 0,1% | 19% | 1,1% | 1,7% | 1,6% | 0,0% | 0,0% | 0,6% | 0,7%
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Appendix  Table . 7: Non network variables (Rice Network)

Codein | couy | Epors | Eoors | mperts | ameorts | e, | Loy index | capita | per anita
(2011) (2015) (2015) (2015)
IN India 4.073.331 6.380.082 1.181 1.137 0,001 0 1.582 6.089
TH Thailand 6.507.473 4.544.023 8.913 15.402 0,003 0,007 5.816 16.305
uUs USA 2.112.653 2.065.876 686.304 792.220 0,49 0,554 55.837 55.837
PK Pakistan 2.062.063 1.927.200 40.940 21.222 0,039 0,022 1.429 5.042
1T Italy 692.298 591.831 98.927 137.324 0,25 0,377 29.847 35.896
UR Uruguay 472.052 361.419 1.831 540 0,008 0,003 15.574 21.201
BR Brazil 612.754 350.179 273.050 157.686 0,617 0,621 8.539 15.359
AU Australia 272.892 301.199 164.060 147.922 0,751 0,659 56.328 45.514
CB Cambodia 106.368 284.905 3.699 10.995 0,067 0,074 1.159 3.483
CH China 426.959 267.393 386.750 1472411 0,951 0,307 7.925 14.239
BE Belgium 289.989 242.270 310.142 271.037 0,966 0,944 40.231 43.992
GU Guyana 148.110 212.007 120 62 0,002 0,001 4.127 7.506
NT Netherlands 179.957 191.315 224.683 194.169 0,889 0,993 44.433 48.459
SP Spain 190.397 168.457 96.002 81.168 0,67 0,65 25.832 34.527
AR Argentina 361.811 156.189 5.468 4.401 0,03 0,055 13.432 20.323
PA Paraguay 85.102 129.825 913 1.103 0,021 0,017 4.161 9.184
RU Russian Fed. 87.026 103.549 112.401 100.285 0,873 0,984 9.057 24.451
GE Germany 109.307 96.771 371.238 368.649 0,455 0,416 41.219 47.268
EG Egypt 17.102 77.064 52.920 28.246 0,488 0,536 3.615 10.891
UK United Kingdom 55.264 75.052 623.906 580.453 0,163 0,229 43.734 41.325
SA South Africa 75.941 70.283 507.808 319.014 0,26 0,361 5.692 13.165
FR France 74.274 68.627 505.334 468.793 0,256 0,255 36.248 39.678
SI Singapore 52.625 62.825 284.363 263.852 0,312 0,385 52.889 85.209
GR Greece 87.391 54.324 22.397 21.601 0,408 0,569 18.036 26.680
TA Taipei, Chinese 3.352 38.626 83.902 81.944 0,077 0,641 38.181 44.173
SE Senegal 52.528 37.992 376.440 382.629 0,245 0,181 911 2.431
JA Japan 21.260 35.704 584.641 507.126 0,07 0,132 32.477 37.322
PO Portugal 17.732 35.167 73.515 74.332 0,389 0,642 19.223 29.214
MA Malaysia 422 31.889 605.911 535.140 0,001 0,112 9.766 26.891
KA Kazakhstan 33.601 30.065 11.887 14.539 0,523 0,652 10.508 25.877
LA Lao, PDR 4.348 29.454 12.189 69.455 0,526 0,596 1.812 5.675
PL Poland 14.048 25.486 81.551 77.581 0,294 0,495 12.494 26.135
TU Turkey 78.268 25.031 152.439 166.058 0,679 0,262 9.130 19.618
UG Uganda 18.442 24.186 37.075 48.232 0,664 0,668 676 1.825
ES El Salvador 5.960 22.297 34.931 29.848 0,292 0,855 4219 8.602
BU Bulgaria 21.465 22.195 18.900 19.455 0,936 0,934 6.820 17.512
NI Niger 4.774 19.389 55.342 160.115 0,159 0,216 359 954
oM Oman 4.301 16.841 167.971 255.050 0,05 0,124 15.645 38.234
RW Rwanda 121 16.618 18.796 23.088 0,013 0,837 697 1.759
Ccz Czech Republic 15.407 16.455 60.863 57.352 0,404 0,446 17.231 32.167
HK Hong Kong 11.075 14.098 318.232 280.087 0,067 0,096 42.423 56.719
DE Denmark 7.472 11.291 47.545 39.139 0,272 0,448 52.002 46.635
RO Romania 27.240 10.358 64.284 33.947 0,595 0,468 8.973 21.403
SL Sri Lanka 5.673 10.074 18.397 131.941 0,471 0,142 3.926 11.739
SR Saudi Arabia 12.815 9.916 1.124.695 1.504.728 0,023 0,013 20.482 53.430

Source of Data: World Bank national accounts data, and OECD National Accounts data filess UN COMTRADE database
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Appendix Table 8: Non network variables (Wood Network)

Gk i Country Sl EAREIS IipTeflies lifjgas LIS);yr(ljj ?r::jt-ex Llf);yrcllJ ti)r?:n-ex Gc[e)lﬁi?: ' Ee?zalialijtz
Visone (2011) (2015) (2011) (2015) (2011) (2015) (2015) 2015)
GE Germany 1.939.478 1.764.444 461.046 401.758 0,384 0371 41.219 47.268
CH China 1.435.604 1425517 107.114 108.395 0,139 0,141 7.925 14.239
PL Poland 514.690 556.614 191.987 156.048 0,543 0,438 12.494 26.135
BE Belgium 664.219 555.063 319.179 265.845 0,649 0,648 40.231 43.992
TH Thailand 401.651 496.384 16.867 17.321 0,081 0,067 5.816 16.305
AU Austria 442.080 363.497 95.867 105.475 0,356 045 43.439 47.824
cL Chile 310.220 324.027 35.627 48.677 0,206 0,261 13.384 22.316
FR France 306.016 312.861 559.376 364.839 0,707 0,923 36.248 39.678
sp Spain 304.337 304.667 187.143 139.444 0,762 0,628 25.832 34,527
CA Canada 228.193 296.506 412.169 410.626 0713 0,839 43.249 44.310
MA Malaysia 368.908 290.929 26.048 33.964 0,132 0,209 9.766 26.891
TU Turkey 286.842 276.231 289.802 164.079 0,995 0,745 9.130 19.618
us USA 265.199 219.198 742.882 1.145.778 0,526 0321 55.837 55.837
NZ New Zealand 190.153 179.984 5.324 9.087 0,054 0,096 37.808 36.982
BR Brazil 67.790 172.435 74171 10.607 0,955 0,116 8.539 15.359
IR Ireland 161.676 159.012 27.267 43.041 0,289 0,426 51.290 54.654
RU Russian Fed. 74.680 143.211 362.223 232.275 0,342 0,763 9.057 24.451
RO Romania 147.890 130.078 138.091 127,518 0,966 0,99 8.973 21.403
IT Italy 168.771 127.666 305.776 277.554 0711 0,63 29.847 35.896
PR Portugal 138,517 119.681 112.196 83.234 0,895 0,82 19.223 29.214
IS Indonesia 42.406 96.347 68.305 45037 0,766 0,637 3.346 11.035
HU Hungary 83.658 78.893 48.089 53.121 073 0,805 12.259 25.582
BL Belarus 39.043 74.999 61.139 41617 0,779 0,714 5.740 17.661
NE Netherlands 70.482 72528 289.318 260.444 0,392 0,436 44.433 48.459
sw Sweden 130.213 63.305 176.711 166.846 0,849 0,55 50.273 46.420
LU Luxembourg 106.210 61.756 7.347 6.549 0,129 0,192 101.450 101.926
sv Slovenia 53.423 52.019 32.495 25.066 0,756 0,65 20.713 31.122
AR Argentina 92.539 38.784 26.990 22.081 0,452 0,726 13.432 20.323
PA Pakistan 34.091 35.190 38.138 48.677 0,944 0,839 1.429 5.042
UK United King. 61.696 29.413 405.842 419.803 0,264 0,131 43.734 41.325
AL Australia 28.936 28.420 90.633 92.289 0,484 0471 56.328 45514
NO Norway 35.201 28.289 141.854 123.206 0,398 0373 74.735 61.472
cz Czech Rep. 35.063 26.928 90.992 68.835 0,556 0,562 17.231 32.167
SA South Africa 33.201 22.773 56.628 37.372 074 0,757 5.692 13.165
LI Lithuania 26.737 22532 56.949 65.864 0,639 051 14.172 27.730
KO Korea, Rep. 22.840 21.812 56.829 56.560 0573 0,557 27.222 34.549
FN Finland 24.133 20.585 93.726 66.983 0,41 047 41.921 40.601
BU Bulgaria 27.995 20.399 47.839 45478 0738 0,619 6.820 17.512
SL Sri Lanka 27533 19.535 12.839 14.661 0,636 0,857 3.926 11.739
ES Estonia 19.081 19.157 20.469 20.200 0,965 0973 17.295 28.095
UR Ukraine 28.616 16.266 107.591 56.074 0,42 045 2.115 7.916
IN India 11.354 11.782 84.458 87.164 0,237 0,238 1582 6.089
SE Serbia 6.121 11.044 43.166 36.137 0,248 0,468 5.144 13.482
GR Greece 23.374 10.299 28.131 26.903 0,908 0,554 18.036 26.680
EC Ecuador 10.306 9.404 31.087 24,585 0,498 0,553 6.248 11.388
ST Switzerland 0 6.791 0 114.830 - 0,112 80.215 60.535
JA Japan 6.350 6.053 260.066 222.614 0,048 0,053 32.477 37.322

Source of Data: World Bank national accounts data, and OECD National Accounts data filess UN COMTRADE database
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Appendix Figure 1; Visualization of centrality scores (valued and binary, Rice/Wood Networks, 2011/2015)
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In the following visualizations, nodes with the same attribute value are arranged on horizontal lines, where

nodes with higher value are closer to the top, and nodes with lower value are closer to the bottom of the

drawing.
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