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7. Model
Considering all the elements described in the previous sections, the Elcano Global
Presence Index model would be as follows:

IPGi’t = (XEIPEi't + aMIPMi,t + (Xslpsi't [1]

The value of a country’s record in global presence (IPG;,) is the result of the weighted
sum of its record in economic (IPE; ), military (IPM;,) and soft presence (IPS;), multiplied
by their respective coefficients (ag, ay, ag; being ag + ay + ag = 1)

IPEj; = agnEN'jt + apPG'ip + amaMA'i¢ + asgSE'j ¢ + gl (2]
The value of a country’s record in economic presence (IPE; ;) is the result of the weighted
sum of transformed economic variables (EN’, PG’, MA’, SE’, I’) multiplied by their

reSpeCtive coefficients (aENI Apg, AmA, ASE, (XI); with A = AgN + Apg + aAmA + s + g.

The transformed variables of the economic dimension, in terms of the GDP of each
country and year (PIB;.), are obtained as follows:

EN'y = g oM, % + 1000 [3]
PGy, = piij;fé‘;l * % %1000 [4]
MA'y = gt % 1000 [5]
SE'y = g, E +1000 [6]
I'ie = lie—Imin_GDPj¢ + 1000 7]

n
Imax—Imin ~ Zi GDPt
n
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Xen;j ¢ Xpgit Xmaj ¢ Xseit FD;
where EN;, = —2L: PG:, = L. o=—2SE = — [ = :
ere it 3 1,t GDPi't’ Lt GDPi,t’ Lt GDPi}t’ Lt GDPi,t

GDP‘t y W|th ‘Xen,, ‘ng’,
Xma', Xse' being exports of energy goods, primary goods, manufactures and services,
respectively, and FDI the stock of foreign investment of country i in year t.
The value of military presence (IPM;.) is the result of the weighted sum of the
transformed military variables (TR’, ME’) multiplied by their respective coefficients

(orr, amEg); With apg + ayg = ay).

IPMi,t = aTTR,i,t + aMEME,i't [8]

The transformed variables of the military dimension, in terms of the population of each
country and year (POP,,), are obtained as follows:

r _ TRit—TRmin _ POPj¢
TR = TRmax—TRMIN * zj'POP * 1000 ol
n
+  _  MEj—MEMIN POP; ¢
ME Lt = MEMAX_MEMIN * Z{IPOP * 1000 [10]
n
tri i H [T} H
where TR;; = - gij y ME; = :cl;;'t - with ‘tr’ being the number of troops deployed abroad
it it

by country i in year t, and ‘me’ the weighted sum of the different types of military
equipment (me;; = BacACit + BasASit + BrFitt+ BcCix + BsSit + BraTAit + BcaCAjy; with
‘AC’ being the number of aircraft carriers, ‘AS’ of amphibious ships, ‘F’ of frigates, ‘C’ of
cruisers, ‘S’ of nuclear-powered submarines, ‘TA’ of transport aircraft and ‘CA’ of air
tankers).

As explained above, the weighting coefficients of the different types of equipment (‘8,’)
are obtained from the calculation of equivalences between the 2010 records and
equalling the sum of the coefficients to 1000 (Bac + Bas + Br + Bc + Bs + Bra + Bca =
1000);

n
2i2010EQ
B _ ZEzow EQa
a — n
n Zi,2010 EQ
i,2010y0
Zj

)

£1000 [11]

2010 EQa

with ‘EQ’ being the simple addition of the different types of equipment (EQ = AC; + AS; +
Fi + C¢ + S¢ + TA¢ + CAy).

The record of a country in soft presence (IPS;;) is the result of the weighted sum of the
transformed soft variables (MI’, TO’, SP’, CUL’, IN’, TEC’, SC’, EDU’, CO’, CC’) multiplied
by their respective coefficients (ayy, T, Asp, Acyn, AN, OTEC Asc, AEpy, Aco, Acc)s

IPSi't = aMIMI,i,t + O(ToTOIi,t + O(SPSP,i,t + O(CULCUL,i,t + aININ,i,t + aTECTEC,i,t +
(XSCsC,i,t + aEDUEDU,i,t + (XcocOIi,t + + aCCCC,i,t [1 2]

where oy + Ao + agp + ey + oy + Orgc + Osc + Agpy + Aco + Ace = A, and
obtaining the transformed variables, in terms of the population of each country and years
(POP;y), as follows:
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MI';, = M“f;;;‘“;;;; x $ 1000 [13]
n
where Ml;; = POPI
e $ * 1000 [14]
n
where TO; = Ptg—” with ‘to’ being the number of international tourist arrivals in country i
in year t.

SP;t—SPMIN " POP;
={'pPOP
n

SPli't =

1000 [15]

SPMax—SPMIN

with ‘'SP’ being the weighted sum of the record obtained in the Olympic medal standings
subcomponent and in the professional soccer subcomponent, as explained in the
corresponding section.

_ OMlt MFP; ¢ FFPj¢ FCPi’t
SP,, = <o.75 S +0.25 (E?MFPt + g CPt)) «1000 [16]
where OM; , = :m” MFP,, = I:;I;iit FFP,, = ;gp;t FCP = ;f)p;lt with ‘om’, ‘mfp’, ‘ffp’ and

‘fcp’ being respectively the number of medals in the Olympics, the FIFA points of the
men’s national soccer team, the FIFA points of the women's national soccer team, and
the points of the soccer clubs, respectively, of country i in year t.

CSmax—CSmIn CGmax—CGMIN z{'poP
n

cutt = (05 + (LY 1 g5 (Lot ) B0 109 17)

%,C it= Pcog;t , with ‘cs’ and ‘cg’ being respectively exports of services
it

and cultural goods.

where CS;; =

INTMax—INTMIN NOTmax—NOTMmiN z{'poP
n

Wio= (05 - (At ) 5, (MOTNOTan ) B0 1000 1

notl t
POP;,

access and the number of mentlons in the main international news agencies of country i
in year t.

where INT;, = %,NOTM = , with ‘int’ and ‘not’ being the bandwidth of Internet
it

PAT; ;—PAT ROY;—ROY POP;
TEC';e = | 0.5+ (son ot ) 4 .5 5 (0T BRI ) ) ZDML 1000 [19)]
’ PATMax—PATMIN ROYmax—ROYMIN z;pop
n
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where PAT;, =;’g;i;,ROYi,t :;gi lltt with ‘pat’ y ‘roy’ being the number of patents

oriented abroad and the total income received from abroad for the use of intellectual
property of country i in year t.

SCi,t—CIMIN " POP;¢
Z?POP
n

SC';y = +1000 [20]

SCMmax—SCMmIN

SCi,t
POP;¢
published in year t.

where SC;; = , with ‘sc’ being the number of scientific articles, notes and reviews

EDU;+—EDUpN POP;;

n
EDUmax—EDUyy  Z{POP
n

EDU';, = « 1000 [21]

edu;;

where EDU; = boP

, with ‘edu’ being the number of international students received by
it

country i in year t.

CO;+—COMIN " POP;¢
IPOP
n

CO,i,t =

%1000 [22]

COMax—COmIN

COoj
where CO; ¢ = - Lt

with ‘co’ being the volume of gross official development assistance

l,t’
disbursed by country i in year t.

r_ EMi:—EMmIN ) ( REit—REmIN ) POP;
cc' = <0.5 (G TN ) 10,5 x (TN )y SO 41000 [23]
n
where EM;, = — v RE,, = —_ with ‘em’ being the volume of greenhouse gas
t ™ PoBy; £ poBy;

emissions and ‘re’ the installed capacity of renewable energy generation in country i and
year t.
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