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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 = αEIPEi,t + αMIPMi,t + αSIPSi,t  [1] 

 

The value of a country’s record in global presence (IPGI,t) is the result of the weighted 

sum of its record in economic (IPEI,t), military (IPMI,t) and soft presence (IPSI,t), multiplied 

by their respective coefficients (αE, αM, αS; being αE + αM + αS = 1) 

 

IPEi,t = αEN𝐸𝑁′i,t + αPG𝑃𝐺′i,t + αMA𝑀𝐴′i,t + αSE𝑆𝐸′i,t + αI𝐼′i,t  [2] 

 

The value of a country’s record in economic presence (IPEi,t) is the result of the weighted 

sum of transformed economic variables (EN’, PG’, MA’, SE’, I’) multiplied by their 

respective coefficients (αEN, αPG, αMA, αSE, αI); with αE = αEN + αPG + αMA + αSE + αI. 

 

The transformed variables of the economic dimension, in terms of the GDP of each 

country and year (PIBi,t), are obtained as follows: 

 

𝐸𝑁′i,t =  
ENi,t−ENMIN

ENMAX−ENMIN
∗  

GDPi,t

Σi
nGDPt

n

∗ 1000   [3] 

 

𝑃𝐺′i,t =  
PGi,t−PGMIN

PGMAX−PGMIN
∗

GDPi,t

Σi
nGDPt

n

∗ 1000  [4] 

𝑀𝐴′i,t =  
MAi,t−MAMIN

MAMAX−MAMIN
∗

GDPi,t

Σi
nGDPt

n

∗ 1000  [5] 

 

𝑆𝐸′i,t =  
SEi,t−SEMIN

SEMAX−SEMIN
∗

GDPi,t

Σi
nGDPt

n

∗ 1000  [6] 

 

𝐼′i,t =  
Ii,t−IMIN

IMAX−IMIN
∗

GDPi,t

Σi
nGDPt

n

∗ 1000  [7] 
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where ENi,t =
Xeni,t

GDPi,t
; PGi,t =

Xpgi,t

GDPi,t
; MAi,t =

Xmai,t

GDPi,t
; SEi,t =

Xsei,t

GDPi,t
;  Ii,t =

FDIi,t

GDPi,t
, with ‘Xen’, ‘Xpg’, 

‘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 ( IPMi,t ) is the result of the weighted sum of the 

transformed military variables (TR’, ME’) multiplied by their respective coefficients 

(αTR, αME); with αTR + αME = αM). 

 

IPMi,t =  αTTR′i,t + αMEME′i,t  [8] 

 

The transformed variables of the military dimension, in terms of the population of each 

country and year (POPi,t), are obtained as follows: 

 

𝑇𝑅′i,t = 
TRi,t−TRMIN

TRMAX−TRMIN
∗

POPi,t

Σi
nPOP

n

∗ 1000   [9] 

 

𝑀𝐸′i,t =
MEi,t−MEMIN

MEMAX−MEMIN
∗

POPi,t

Σi
nPOP

n

∗ 1000  [10] 

 

where TRi,t =
tri,t

POPi,t
 y MEi,t =

mei,t

POPi,t
; with ‘tr’ being the number of troops deployed abroad 

by country i in year t, and ‘me’ the weighted sum of the different types of military 

equipment (mei,t = βACACi,t + βASASi,t + βFFi,t+ βCCi,t + βSSi,t + βTATAi,t + βCACAi,t; 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 (‘βa’) 

are obtained from the calculation of equivalences between the 2010 records and 

equalling the sum of the coefficients to 1000 (βAC + βAS + βF + βC + βS + βTA + βCA =

1000); 

 

βa =  

∑ EQn
i,2010

∑ EQa
n
i,2010

∑
∑ EQn

i,2010
∑ EQa

n
i,2010

n
i,2010

∗ 1000  [11] 

 

with ‘EQ’ being the simple addition of the different types of equipment (EQ = ACt + ASt +

Ft + Ct + St + TAt + CAt). 

The record of a country in soft presence (IPSi,t) 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 (αMI,  αTO,  αSP,  αCUL,  αIN,  αTEC,  αSC, αEDU,  αCO,  αCC), 

 

IPSi,t = αMI𝑀𝐼′i,t + αTO𝑇𝑂′i,t + αSP𝑆𝑃′i,t + αCUL𝐶𝑈𝐿′i,t + αIN𝐼𝑁′i,t + αTEC𝑇𝐸𝐶′i,t +

αSC𝑆𝐶′i,t + αEDU𝐸𝐷𝑈′i,t + αCO𝐶𝑂′i,t + + αCC𝐶𝐶′i,t  [12] 

 

where αMI + αTO + αSP + αCUL + αIN + αTEC + αSC + αEDU + αCO + αCC = αS , and 

obtaining the transformed variables, in terms of the population of each country and years 

(POPi,t), as follows: 
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𝑀𝐼′i,t =
MIi,t−MIMIN

MIMAX−MIMIN
∗

POPi,t

Σi
nPOP

n

∗ 1000  [13] 

 

where MIi,t =
mii,t

POPi,t
, with ‘mi’ being the stock of immigrants in country i in year t. 

 

𝑇𝑂′i,t =
TOi,t−TOMIN

TOMAX−TOMIN
∗

POPi,t

Σi
nPOP

n

∗ 1000  [14] 

 

where TOi,t =
toi,t

POPi,t
, with ‘to’ being the number of international tourist arrivals in country i 

in year t. 

 

𝑆𝑃′i,t =
SPi,t−SPMIN

SPMAX−SPMIN
∗

POPi,t

Σi
nPOP

n

∗ 1000  [15] 

 

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. 

 

SPi,t = (0.75 ∗
OMi,t

Σi 
nOMt

+ 0.25 (
MFPi,t

Σi 
nMFPt

+
FFPi,t

Σi 
nFFPt

+
FCPi,t

Σi 
nFCPt

)) ∗ 1000  [16] 

 

where OMi,t =
omi,t

POPi,t
, MFPi,t =

mfpi,t

POPi,t
 , FFPi,t =

ffpi,t

POPi,t
, FCP =

fcpi,t

POPi,t
, 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. 

 

𝐶𝑈𝐿′i,t = (0.5 ∗ (
CSi,t−CSMIN

CSMAX−CSMIN
) + 0.5 ∗ (

CGi,t−CGMIN

CGMAX−CGMIN
)) ∗

POPi,t

Σi
nPOP

n

∗ 1000  [17] 

 

where CSi,t =
csi,t

POPi,t
, CGi,t =

cgi,t

POPi,t
, with ‘cs’ and ‘cg’ being respectively exports of services 

and cultural goods. 

 

𝐼𝑁′i,t = (0,5 ∗ (
INTi,t−INTMIN

INTMAX−INTMIN
) + 0,5 ∗ (

NOTi,t−NOTMIN

NOTMAX−NOTMIN
)) ∗

POPi,t

Σi
nPOP

n

∗ 1000 [18] 

 

where 𝐼𝑁𝑇𝑖,𝑡 =
𝑖𝑛𝑡𝑖,𝑡

𝑃𝑂𝑃𝑖,𝑡
, 𝑁𝑂𝑇𝑖,𝑡 =

𝑛𝑜𝑡𝑖,𝑡

𝑃𝑂𝑃𝑖,𝑡
, with ‘int’ and ‘not’ being the bandwidth of Internet 

access and the number of mentions in the main international news agencies of country i 

in year t. 

 

𝑇𝐸𝐶′𝑖,𝑡 = (0.5 ∗ (
𝑃𝐴𝑇𝑖,𝑡−𝑃𝐴𝑇𝑀𝐼𝑁

𝑃𝐴𝑇𝑀𝐴𝑋−𝑃𝐴𝑇𝑀𝐼𝑁
) + 0.5 ∗ (

𝑅𝑂𝑌𝑖,𝑡−𝑅𝑂𝑌𝑀𝐼𝑁

𝑅𝑂𝑌𝑀𝐴𝑋−𝑅𝑂𝑌𝑀𝐼𝑁
)) ∗

𝑃𝑂𝑃𝑖,𝑡

Σ𝑖
𝑛𝑃𝑂𝑃

𝑛

∗ 1000  [19] 
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where 𝑃𝐴𝑇𝑖,𝑡 =
𝑝𝑎𝑡𝑖,𝑡

𝑃𝑂𝑃𝑖,𝑡
, 𝑅𝑂𝑌𝑖,𝑡 =

𝑟𝑜𝑦𝑖,𝑡

𝑃𝑂𝑃𝑖,𝑡
, 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. 

 

𝑆𝐶′𝑖,𝑡 =
𝑆𝐶𝑖,𝑡−𝐶𝐼𝑀𝐼𝑁

𝑆𝐶𝑀𝐴𝑋−𝑆𝐶𝑀𝐼𝑁
∗

𝑃𝑂𝑃𝑖,𝑡

Σ𝑖
𝑛𝑃𝑂𝑃

𝑛

∗ 1000  [20] 

 

where 𝑆𝐶𝑖,𝑡 =
𝑠𝑐𝑖,𝑡

𝑃𝑂𝑃𝑖,𝑡
, with ‘sc’ being the number of scientific articles, notes and reviews 

published in year t. 

 

𝐸𝐷𝑈′𝑖,𝑡 =  
𝐸𝐷𝑈𝑖,𝑡−𝐸𝐷𝑈𝑀𝐼𝑁

𝐸𝐷𝑈𝑀𝐴𝑋−𝐸𝐷𝑈𝑀𝐼𝑁
∗

𝑃𝑂𝑃𝑖,𝑡

Σ𝑖
𝑛𝑃𝑂𝑃

𝑛

∗ 1000  [21] 

 

where 𝐸𝐷𝑈𝑖,𝑡 =
𝑒𝑑𝑢𝑖,𝑡

𝑃𝑂𝑃𝑖,𝑡
, with ‘edu’ being the number of international students received by 

country i in year t. 

 

𝐶𝑂′𝑖,𝑡 =  
𝐶𝑂𝑖,𝑡−𝐶𝑂𝑀𝐼𝑁

𝐶𝑂𝑀𝐴𝑋−𝐶𝑂𝑀𝐼𝑁
∗

𝑃𝑂𝑃𝑖,𝑡

Σ𝑖
𝑛𝑃𝑂𝑃

𝑛

∗ 1000   [22] 

 

where 𝐶𝑂𝑖,𝑡 =
𝑐𝑜𝑖,𝑡

𝑃𝑂𝑃𝑖,𝑡
, with ‘co’ being the volume of gross official development assistance 

disbursed by country i in year t. 

 

𝐶𝐶′ = (0.5 ∗ (
𝐸𝑀𝑖,𝑡−𝐸𝑀𝑀𝐼𝑁

𝐸𝑀𝑀𝐴𝑋−𝐸𝑀𝑀𝐼𝑁
) + 0.5 ∗ (

𝑅𝐸𝑖,𝑡−𝑅𝐸𝑀𝐼𝑁

𝑅𝐸𝑀𝐴𝑋−𝑅𝐸𝑀𝐼𝑁
)) ∗

𝑃𝑂𝑃𝑖,𝑡

Σ𝑖
𝑛𝑃𝑂𝑃

𝑛

∗ 1000  [23] 

 

where 𝐸𝑀𝑖,𝑡 =
𝑒𝑚𝑖,𝑡

𝑃𝑂𝐵𝑖,𝑡
 y 𝑅𝐸𝑖,𝑡 =

𝑟𝑒𝑖,𝑡

𝑃𝑂𝐵𝑖,𝑡
, with ‘em’ being the volume of greenhouse gas 

emissions and ‘re’ the installed capacity of renewable energy generation in country i and 

year t. 
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