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Calculation of the GIDES Scores
In constructing the index we followed eleven steps:
Normalization of indicators: Altogether we have selected 103 indicators. Out of these there are 18 general framework entrepreneurship, 32 systemic framework entrepreneurship, 24 general framework digital and 29 systemic framework digital indicators. First, we normalized all the indicators using the distance methodology:

				(1)
for all i= 1….113, the number of countries
j= 1 ... 103, the number of indicators 
where  is the normalised indicator score value for country i and indicator j
 is the original indicator value for country i and indicator j

The construction of the variables: We calculate all variables from the indicators by calculating the simple arithmetic averages. Altogether we have 24 variables, 16 entrepreneurship and eight digital variables. 

The four general framework entrepreneurship variables are calculated as follows:


			(2a)
			(2b)
			(2c)
			(2d)
for all countries i
GFC_P1= Culture and Informal Institution entrepreneurship 
GFC_P2= Formal Institutions and Regulatory Framework entrepreneurship
GFC_P3= Market Conditions entrepreneurship
GFC_P4= Physical Infrastructure entrepreneurship

The systemic entrepreneurship variables are calculated independently for the three stages.
			(2e)
			(2f)
			(2g)
S1_SEC_P1= Human Capital entrepreneurship Stand-up
S2_SEC_P1= Human Capital entrepreneurship Start-up
S3_SEC_P1= Human Capital entrepreneurship Scale-up

			(2h)
			(2i)
			(2j)
S1_SEC_P2= Knowledge creation, transfer and absorption entrepreneurship Stand-up
S2_SEC_P2= Knowledge creation, transfer and absorption entrepreneurship Start-up
S3_SEC_P2= Knowledge creation, transfer and absorption entrepreneurship Scale-up

			(2k)
			(2l)
			(2m)
S1_SEC_P3= Finance entrepreneurship Stand-up
S2_SEC_P3= Finance entrepreneurship Start-up
S3_SEC_P3= Finance entrepreneurship Scale-up

			(2n)
			(2o)
			(2p)
S1_SEC_P4= Networking and support entrepreneurship Stand-up
S2_SEC_P4= Networking and support entrepreneurship Start-up
S3_SEC_P4= Networking and support entrepreneurship Scale-up

The calculation of the digital variables follows exactly the same logic.

The four general framework digital variables are calculated as follows:

			(2a)
			(2b)
			(2c)
			(2d)
for all countries
DFC_P1= Culture and Informal Institution digital
DFC_P2= Formal Institutions and Regulatory Framework digital
DFC_P3= Market Conditions digital
DFC_P4= Physical Infrastructure digital

The systemic digital variables are also calculated independently for the three stages.
			(2e)
			(2f)
			(2g)
S1_SDC_P1= Human Capital digital Stand-up
S2_SDC_P1= Human Capital digital Start-up
S3_SDC_P1= Human Capital digital Scale-up

			(2h)
			(2i)
			(2j)
S1_SDC_P2= Knowledge creation, transfer and absorption digital Stand-up
S2_SDC_P2= Knowledge creation, transfer and absorption digital Start-up
S3_SDC_P2= Knowledge creation, transfer and absorption digital Scale-up


			(2k)
			(2l)
			(2m)
S1_SDC_P3= Finance digital Stand-up
S2_SDC_P3= Finance digital Start-up
S3_SDC_P3= Finance digital Scale-up

			(2n)
			(2o)
			(2p)
S1_SDC_P4= Networking and support digital Stand-up
S2_SDC_P4= Networking and support digital Start-up
S3_SDC_P4= Networking and support digital Scale-up

Normalization of the variables: variables are normalised again to a range from 0 to 1:

				(3)
for all l= 1 ... 24, the number of variables 
where  is the normalised score value for country i and variable j
 is the original pillar value for country i and variable l
 is the maximum value for variable l

Digital systemic variable calculation: Our original idea was to match the entrepreneurship and the digital variables one by one. Unfortunately some of the digital systemic variables contain on a few or in three cases only one indicator. Therefore their reliability is not as high as the systemic entrepreneurship component values. So we decided to calculate only one digital component for all four systemic digital variables.

			(4a)
			(4a)
			(4a)
			(4a)
where SDC_P1, SDC_P2, SDC_P3, SDC_P4 are the systemic digital variable for all country i
and the S(s)_SDC_P1; S(s)_SDC_P2; S(s)_SDC_P2; S(s)_SDC_P4 are the systemic digital variables for stages s=1,2,3

Normalization of the digital systemic variables: Similar to the previous cases we calculate the normalized scores for the four digital systemic variables
				(5)
for all l= 20 ... 24, the number of variables 
where  is the normalised variable score value for country i and variable l
 is the original digital variable value for country i and variable l
 is the maximum value for variable l
Pillar calculation: There are altogether 16 pillars in the digital entrepreneurial ecosystem index. All 16 pillars are the result of the multiplication of the digital ecosystem variable and the associated digital variable. 
For the general framework condition the digital entrepreneurship pillars are the followings:
			(6a)
			(6b)
			(6c)
			(6d)
where:

GDFC_P1= Culture and Informal Institution digital entrepreneurship pillar
GDFC_P2= Formal Institutions and Regulatory Framework digital entrepreneurship pillar
GDFC_P3= Market Conditions digital entrepreneurship pillar
GDFC_P4= Physical Infrastructure digital entrepreneurship pillar
For the systemic framework conditions the digital entrepreneurship pillars are calculated separately for all three stages.
For the Stand-up stage: 
			(6e)
			(6f)
			(6g)
			(6h)
where:

S1_SDEC_P1= Human capital Stand-up digital entrepreneurship pillar
S1_SDEC_P2= Knowledge creation, transfer and absorption Stand-up digital entrepreneurship pillar
S1_SDEC_P3= Finance Stand-up digital entrepreneurship pillar
S1_SDEC_P4= Networking and support Stand-up digital entrepreneurship pillar

For the Start-up stage: 

			(6i)
			(6j)
			(6k)
			(6l)
where:
S2_SDEC_P1= Human capital Start-up digital entrepreneurship pillar
S2_SDEC_P2= Knowledge creation, transfer and absorption Start-up digital entrepreneurship pillar
S2_SDEC_P3= Finance Start-up digital entrepreneurship pillar
S2_SDEC_P4= Networking and support Start-up digital entrepreneurship pillar

For the Scale-up stage: 
			(6m)
			(6n)
			(6o)
			(6p)
where:
S3_SDEC_P1= Human capital Scale-up digital entrepreneurship pillar
S3_SDEC_P2= Knowledge creation, transfer and absorption Scale-up digital entrepreneurship pillar
S3_SDEC_P3= Finance Scale-up digital entrepreneurship pillar
S3_SDEC_P4= Networking and support Scale-up digital entrepreneurship pillar

Normalization of the pillars: Similar to the previous cases we calculate the normalised scores for all the 16 pillars

				(7)
for all k= 1 ... 16, the number of pillars 
where  is the normalised score value for country i and pillar k
 is the original digital pillar value for country i and pillar k
 is the maximum value for pillar k

Average pillar adjustment: The different averages of the normalised values of the pillars imply that reaching the same indicator values requires different effort and resources. Since we want to apply the EIDES for public policy purposes, the additional resources for the same marginal improvement of the pillar values should be the same for all pillars. Therefore, we need a transformation to equalize the average values of the pillar components. Equation 8 shows the calculation of the average value of the k pillar:

 	(8a)
where  is the average value of all k=16 normalised pillars
We want to transform the  values such that the potential values to be in the [0, 1] range. 
			(8b)
where t is the “strength of adjustment”, the t-th moment of  is exactly the needed average, 
We have to find the root of the following equation for k:
		(8c)
It is easy to see based on previous conditions and derivatives that the function is decreasing and convex which means it can be quickly solved using the well-known Newton-Raphson method with an initial guess of 0. After obtaining k, the computations are straightforward. 

Penalizing: After these transformations, the Penalty for Bottleneck (PFB) methodology was used to create pillar-adjusted PFB values. We define our penalty function following as:

 					(9)

where   is the modified, post-penalty value of pillar k in country i
  is the normalised value of index component k in country i 
  is the lowest value of  for country i.
i = 1, 2,……28 = the number of countries
k= 1, 2,.……16= the number of pillars

Sub-index calculation: The value of a sub-index for any country was then calculated as the arithmetic average of its PFB-adjusted pillars for that sub-index multiplied by 100 to get a 100 point scale. Note that the general framework conditions pillars are the same for all stages



where
DE_Stand_up= Digital Entrepreneurship Stand-up sub-index
DE_Start_up= Digital Entrepreneurship Start-up sub-index
DE_Scale_up= Digital Entrepreneurship Scale-up sub-index

GIDES point calculation: Finally, the scores are calculated as simple arithmetic averages of the three sub-indices.
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