
S5: Appendix E - Telecommunication Networks Indicators Data 
Processing 

 

Indicator 1: Optical Distribution Points (ODPs) 

Certainly, the blankspot area lacks telecommunications infrastructure, 
hence there is no ODP on grid #1. Presume that ODP exists in the other 
grids. The threshold points are 1 Gigabit per second and 2048 Gigabits 
per second. The following is an example of a computation using 
Microsoft Excel: K2=L2=IF(J2=0;1;IF(J2<1000;2;IF(J2<=2048;3;4))). The 
calculation yields the result indicated in Table S4. 

Table S4. Optical Distribution Points (ODPs) Data Processing Example 

 

 

Indicator 2: Coverage Prediction / Signal Coverage (SigCov) 

According to the average postulate, the total data is totaled and divided 
by 3. So that each data's contribution is 33.3%. A zone formation 
threshold is derived from the average result, which is null because there 
is no signal = grid #1 and 100% divided by 3 for the remainder of the grid 
(0x33.3 = grid #2; 33.3x66.7 = grid #3; >66.7 = grid #4). The following is an 
example of a computation using Microsoft Excel: 
R2=IF(Q2>66,7;4;IF(Q2>33,3;3;IF(Q2>0;2;1))). The calculation yields the 
result indicated in Table S5.  

Table S5. Coverage Prediction / Signal Coverage (SigCov) Data Processing 
Example 

 



Coverage data are obtained as primary data from the desktop 
analysis of the signal coverage of Indonesian cellular service providers 
(Telkomsel, XL Axiata, H3I, Indosat, Smartfren Telecom) collected in 
2019 by the Directorate of Posts and Informatics Control - Directorate 
General of Posts and Informatics Operations - Ministry of 
Communications and Informatics. The 2G/3G/4G signal received may 
originate from inside or outside the district polygon. Data comprises of 
percentages for "2G coverage", "3G coverage", and "4G coverage".  

That is not necessarily the districts with cellular transmitting 
antennas (2G BTS / NodeB 3G / eNodeB 4G), their residents are served 
by telecommunications signals due to geographical obstacles / clutter 
loss / path loss. It could be that the signal is on the roof of the house but 
does not penetrate the house. In contrast, despite the absence of cellular 
transmitting antennas, it is still feasible to obtain telecommunications 
services / signals due to the transmitter's elevated placement from the 
neighborhood’s district. These two characteristics are termed signal 
coverage (SigCov). Therefore, the number of mobile cellular (2G/3G/4G) 
stations from cellular service providers and traffic data from end-user 
level (OOKLA crowdsourcing) provides cross-validation for coverage 
prediction.  

 

Indicator 3: Traffic 

Traffic includes four pieces of information, including download 
speed, upload speed, latency, and jitter. In accordance with the mean 
postulate, the whole data is summed and divided by 4. So that 25% of 
each data is contributed. A zone formation threshold is derived from the 
average result, which is null because there is no signal = grid #1 and 
100% divided by 3 for the remainder of the grid (0x33.3 = grid #2; 
33.3x66.7 = grid #3; >66.7 = grid #4). The following is an example of a 
computation using Microsoft Excel: X2= AVERAGE (T2:W2) and 
Y2=IF(X2>66,7;4;IF(X2>33,3;3;IF(X2>0;2;1))). The calculation yields the 
result indicated in Table S6. 

 
Table S6. Traffic Data Processing Example 

 

 

 



Indicator 4: The Quantity of Mobile Cellular (2G/3G/4G) Sites 

According to the reference, weighting is performed based on 
current conditions such that, if shared equally, each has a contribution of 
one-third. 
AA=2G  means 2G is the fundamental telephony technology (voice 

and SMS) that is always required for low-cost specialized 
markets. 

AB=3G  means 3G services will be discontinued (technology 
sunsetting) 

AC=4G  means 4G is a signal umbrella sufficient to cover 
Indonesia. 

Future=5G  is a designated region 

 
Figure S12. Number of Sites and Cutpoint 

Data profile reveals 1044 blankspot districts; if the remaining 
districts (6188 of 7232) are divided by 3, the cutpoints are 12.9 and 63.6 as 
shown on Figure S12. When there are no 2G BTS/3G NodeB/4G eNodeB 
poles in a district, Grid #1 applies. Based on the results of rounding the 
number of site weightings, Grid #2 is utilized when there are between 
one and thirteen site antennas in a district. When a district contains 14 to 
64 antenna sites, the third grid is used. When a district contains more 
than 64 antenna sites, Grid #4 is utilized. Further, as stated in Table 9 
manuscript, weighting consideration has been given to the number of 
sites in each district where 2G:3G:4G = 30%:20%:50% = site index AD. As 
the 17th indicator, "population" takes into account the number and 
density of inhabitants per square kilometer. Moreover, Table S7 shows 
the postulate and data processing example in Microsoft Excel. 

Table S7. The Quantity of Mobile Cellular (2G/3G/4G) Sites Data Processing 
Example 

 


