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Benchmarking of spectrum prices- 700MHz band
11 December 2024

In August 2024 Silknet appointed Frontier Economics to provide support in relation to the 5G
spectrum auction in Georgial. On September 9, 2024 our report has been shared with
ComCom in response to ComCom's consultation.

However, instead of adopting our proposed recommendations on spectrum pricing, ComCom
has ignored our main recommendation regarding adjusting the benchmarks for population
differences and has expressed the GDP per capita adjustment in PPP terms while leaving all
other prices (exchange rates) in nominal terms. This approach is incorrect as it mixes
monetary values expressed in PPP terms (GDP per capita) and in nominal terms (exchange
rates).

In light of the above, Silknet has instructed Frontier to provide the following calculations for
700 MHz band:

1. to replicate as closely as possible E&Y/ComCom'’s revised approach to benchmarking,
according to which the price per 1MHz in 700MHz band is 2,801,829 GEL,;

2. to replicate ComCom's approach while expressing both GDP per capita and exchange
rate in PPP terms; and

3. to adjust the results above for population differences.
These calculations are presented below.
1. Replicating E&Y/ComCom'’s revised benchmarking approach

We use the same ten countries as in the E&Y study and follow as closely as possible to the
approach described in that study. Nevertheless, we are unable to fully replicate the E&Y
numbers, in the absence of E&Y's calculations. For example, the average price per MHz
calculated by us using the E&Y approach is 2.88m GEL rather than 2.8m GEL reported by
ComCom.

As explained above, the approach used in the E&Y/ComCom's revised study is incorrect as it
mixes monetary values expressed in PPP terms (GDP per capita) and in nominal terms
(exchange rates). Nevertheless, our attempt to replicate this is presented in Figure 1, along
with the underlying calculations in Table 1.

1 https://comcom.geluploads/other/14/14135. pdf
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Figure 1 Price/MHz/GDP per capita (PPP) across sample of countries in the
700 MHz band
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Source: Frontier Economics calculations based on publicly available information

Table 1 Calculation of Georgian reserve prices in the 700 MHz band using
Price/MHz/GDP per capita (PPP)

[A] Sample average (per MHz) 43.48
(B] GDP per capita — PPP (USD) 24,681
[C] Nominal exchange rate (as of 31 August 2024)? 2.6911
[AP[BI'[C] Estimate price per MHz (GEL) 2,887,958

Source: Frontier Economics calculations based on publicly available information

2. Expressing both GDP per capita and exchange rate in PPP terms

In this calculation, we adjust the calculations presented above to express both GDP per capita
and exchange rates in PPP terms. As mentioned above if GDP per capita in PPP terms is
used than all other prices (exchange rates) should be expressed in PPP. The results in a
price per MHz of 1.66m GEL. Our calculations are illustrated by Figure 2 and Table 2.

2 We understand that the first EY benchmarking report was prepared in July and it used the USD/GEL
exchange rate as of June 30, 2024. The second version of the benchmarking was prepared in September. We
assume that it used the USD/GEL exchange rate as of August 31, 2024,
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Figure 2 Price (PPP)/MHz/GDP per capita (PPP) across sample of countries in
the 700 MHz band
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Table 2 Calculation of Georgian reserve prices in the 700 MHz band using
Price (PPP)/MHz/GDP per capita (PPP)

[A] Sample average (per MHz)-PPP 77.86
[B] GDP per capita — PPP (USD) 24,681
[C] PPP exchange rate 0.864
[AI'[B]'[C] Estimate price per MHz (GEL) 1,660,461

Source: Frontier Economics calculations based on publicly available information

3. Adjusting the results above (in 2) for population differences

Finally, we adjust the calculations above (in 2) to take into account differences in population.
This adjustment is critical as some of the countries in the E&Y sample have much larger
population than Georgia. Without this adjustment, the calculated prices overstate the true
value of spectrum in George.

The resulting price per MHz from this calculation is 0.9m GEL. Our calculations are illustrated
in Figure 3 and Table 3.

frontier economics | Confidential
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Figure 3 Price (PPP)/MHz/GDP per capita (PPP)/population across sample of
countries in the 700 MHz band
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Table 3 Calculation of Georgian reserve prices in the 700 MHz band using
Price (PPP)/MHz/GDP per capita (PPP)/population

[A] Sample average (per MHz)-PPP 0.0000113
(B] Georgia's population 3,760,365
[C] GDP per capita — PPP (USD) 24,681
[D] PPP exchange rate 0.864

908,131

[AI'[BI'[C] Estimate price per MHz (GEL)

*[0]

Source: Frontier Economics calculations based on publicly available information

Price per MHz in 700 MHz band (GEL)
E&Y/ComCom | Frontier- results 1. Frontier- results 2. Frontier- results 3.
Revised study  Replicating replicating ComCom’s |Adjusting the
E&Y/ComCom's revised @approach while results of version 2
benchmarking approach expressing both GDP [for population
per capita and differences
exchange rate in PPP
terms
2,801,829 2,887,958 1,660,461 908,131
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We are of the view that the EY/ ComCom results significantly overstate the value of 700 MHz
spectrum in Georgia because (i) the EY/ComCom approach does not adjust the benchmarks
for population differences and (ii) it combines PPP-adjusted GDP per capita and nominal
prices (exchange rates), which is inappropriate. When these errors are corrected, the resuits
are significantly lower than those used by ComCom. While our analysis is carried out for the
700 MHz spectrum band, the same comments would also apply to the other frequencies.
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LobdoMnea Mgbnmbol Loxzsbnmal
8o5b35Mndg0s 096h3sMm30bgnm- 700 333
©0N335bBmbo

11 ¢og3900gfn 2024

2024 fob 0330bEmMABn Lnendby®B8s Frontier Economics-n @asngaMmozs Logomozgmmdn 5G
Lob3nMym s133ombmsb s3380M7d00 BbsMmesdgmabonzall. 2024 femab 9 Lyd@gdodgmb A3zg6on
26g3fMmndo Gomgmanbs ymBobool Laxsmm 3mbbym@egnol Gsfmamgddo.

08ab 63p3ma, Mmd 3mdnLoslk gogm3zomolfnbgdnbs Lobdofmymo MaLyMmbol LogsbyMmmsb
s 43380Mmg00m B376L Bngf fafmeggboma dg6nd36900, 3mTnsnsd PaumIdImym H39b0 Bomszsfmn
99608360 dmbsbmamodnb fMomgbmdnl 3MmoGamoydom @sbiob
3mM33B0Mgosbos6/6mMmBamnbgdsbmsb @s3s38nfMmgdno s GDP per capita (833 gy Lpm
8mbLasbangBg) ssimMyddnms Bbyne3gmmdnon 3shn@g@ob (PPP) 8sH33650mom, begmm y3gms
Lb3s @b (gop3momn 3pMbLn) oBmM3> bmBnbogpMmo @aMmydymydno. sdgs3Mmn dnwamads
sMabfmMmns, Maggab Bogds Lbzswbsbzs moMgdnmydsdn, jgmdme PPP-do gedmbodpmao (333
afmo by 8mbabangbg) s Bm8nbsgnyMm 8603367cmmodg080 (3sp3zmnon gyMmba) gedmbsdymao
doh39650modnl smMy3..

B98mombndbymonsb gsdm8mnbamg, Lomdby®8s apni3gms Frontier-b, gsbgbmMzngangdgnby
dg0w9an godmm3mgdn 700 833 nadstmbaboznb:

1. 89333bmMEngmngdnbs E&Y/3m8nbonb 096h3oM3nba0l dgbmMmgdnmo
8nagmBal/gosbagsmndgdnl  aobgmMmgds  dgdmgdnbsgizsfoe Bgedofgzbom, Mmmdmab
8abye3nmoeg 1 833 MaLyMLol Gsba 700 833 as3sbBmBTn gobababm3zms 2,801,829 masMmom;

2. 39a33bmMngmgdnbs 3mBnboob dg6~RdsMm3nbgnl Bnagmdnl gadgmmyds, basy Mmgmi GDP
per capita, 51933 3o33mnnn 33Mmbydn gsdmbo@yman ngdbydmeos PPP-3n

3. BgBmombndbymn 8ywgagdal 3mMmadGHomyds/bmMmBomatgds dmdbasmoym 3m3pmognol
Mamegbmdnb dnbggnm.

BoOmembndbnmol dgegagde 8megdneos J3dmo:

1 https://comcom.ge/uploads/other/14/14135.pdf
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1. E&Y/3m30bool d9bRI>M 3060 A9LHmO9dmwo
300M30l/55635M0B89d0L 58gmMYds
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mafmn, Mmgbsg 3m8nLnsd 3oBLaBm3Ms 2.8 Bngnombn gnafmo.

mamhy bBgdmor smnbndbs, E&Y/ComCom-ol d36A3sM30630L BgLbimMydnm gssbastndgdsdn
a359mynbgdnmn 8neamas sMmaliffmMns, Mamasb nb sgmomnsbydl momyonmydgdl PPP-do (883 g
by 8mbasbegBg) s BmBnbsgnym 8608363mmag080 (goa3mob 3nMLJdN). Bopbysszs s8nby,
03039 8gonmemmmgnoo A3760 gasbasMndgds foMmdmeaabnmns osaMads 1-bs s gbfam 1-dn,
dofnose 8mbapg8300ab gMmmasc.
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do.
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3n06zgmn  E&Y d76h3sMznbanl sbasMmnBn dmdbswms 03mobl3n @ dabBo gedmygbgdamo oym 53
ommsfn/msmol gogamamn 39mlo 2024 Fmob 30 o3bolol dpgmdsmgmdoo. d)6h33M30bgol dgmeiy,
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By Email
For the attention of [FAO] 19 November 2024
Mr. David Mamulaishvili :

CEO, Silknet Thilisi

Georgian National Communications Commission

Our concerns with ComCom's approach and its misuse of our report to further
increase reserve prices

Dear Mr. David

Following the publication of the ComCom'’s consultation on August 8, 2024 regarding the proposed 5G
spectrum auction in Georgia,’ Frontier Economics Limited (“Frontier”) was commissioned by Silknet to
prepare an independent expert report on the approach ComCom had taken to determine the proposed
reserve prices. On September 9, 2024, a copy of our report was provided to ComCom, alongside
Silknet's consultation response.

Our report detailed numerous concerns we had with the approach taken by ComCom and its advisers
(E&Y). Setting aside the fact that the proposal was to increase reserve prices very significantly from the
levels of 2023 auction, in which the vast majority of the spectrum did not sell, our report highlighted a
very significant lack of transparency in the benchmarking study conducted by E&Y, certain clear
numerical errors and a failure in that study to properly normalise spectrum values elsewhere for the
Georgian context.

As part of our engagement with Silknet we attended ComCom'’s public hearing on the consultation. We
understand from the public hearing and the subsequent publication of ComCom's findings, that
ComCom and E&Y have, for whatever reason, misinterpreted our reference to using PPP? exchange
rates in their computations, while ignoring our fundamental recommendation in relation to controlling
properly for differences in population across the benchmark sample. In particular, we understand that
ComCom used PPP-adjusted GDP per capita in each jurisdiction® but used nominal exchange rates to

1 https://comcom.ge/uploads/other/14/14135. pdf
. Purchasing Power Parity

ComCom Decision on 5G auctions p.9: "based on comments presented by interested parties during the public
consultation process, certain adjustments were made to the calculation of frequency resource prices. Specifically, several
mechanical errors were corrected, and the comment regarding the use of the Purchasing Power Parity (PPP) effect in the
calculations was taken into account. In particular, the Gross Domestic Product (GDP) per capita, used for price adjustments in
the benchmarking methodology, was adjusted according to the Purchasing Power Parity differences between countries.”
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convert spectrum prices from local currencies to USD and then from USD to GEL. As a result, we
understand that ComCom has referenced Frontier's work as a reason to further increase reserve prices
from the levels that were proposed in the consultation document.

ComCom/E&Y benchmarking calculations
Price per MHz Price per MHz after applying PPP price
E&Y report (GEL) | adjustment to GDP per capita (final | increase
decision) %
700 MHz 2,062,560 2,801,829 36%
3400 -3700 MHz 278,133 369,201 33%
800 MHz 2,373,585 2,697,474 14%
2600 MHz 183,429 366,632 100%

We believe such approach is unacceptable. It constitutes a failure to understand fully our report
and also misrepresents significantly our recommendations.

We note that ComCom"s benchmarking calculations have not been made public, with ComCom only
providing a scant description of the study approach. Whilst we understand that ComCom has since
made a spreadsheet available to Silknet, this does not provide any more transparency than was
available in the written report. For example, it does not provide any transparency on the calculations
used to “normalise™ the auction values in the benchmark countries. The spreadsheet also reconciles
only to the proposed reserve prices set out in the August consultation and not to the finalised values.

This is not acceptable and is a clear departure from international best practice. For a comparison,
Ofcom, the UK regulator, makes all its calculations in relation to spectrum price benchmarking available
to stakeholders. It then keeps the results of its analysis publicly available for a number of years after it
has reached its decision.® We understood, from the public hearing, that ComCom believes it is not able
to provide further details of its study, including proper details of the calculations themselves, as this
would infringe on E&Y's intellectual property. Whilst we cannot comment on contractual terms of
ComCom with E&Y, we find this surprising. From our own engagements with authorities similar to
ComCom we would expect that the ownership of the calculations should reside with ComCom and
ComCom should be able to share these with stakeholders.

Despite the lack of transparency regarding ComCom/E&Y calculations, we identified, in our report,
multiple methodological issues and mathematical errors in E&Y's analysis. We have provided our
comments to ComCom on these matters in the Frontier report.

As outlined above, we also understand that E&Y/ComCom has, following our report, applied a PPP
adjustment to GDP per capita calculations, but used nominal exchange rates to convert auction prices

4 That is, for the 700MHz band, the “Calculation” sheet contains only hardcoded numbers in the cell array F6-F15.

wn

See for example https /www ofcom org uk/spectrumifrequencies/annual-licence-fees-900-1800-mhz/
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from local currencies to USD and USD sample average to GEL. As we set out above, this is
unacceptable as it represents a misinterpretation and misunderstanding of our report, and would appear
to amount to an arbitrary adjustment designed to increase reserve prices. In particular, it is not
appropriate to apply nominal exchange rates to convert spectrum prices to a common currency, but
PPP exchange rates to calculate GDP per capita in each jurisdiction. Doing this, means that the ratio
between price and GDP per capita that is used in the benchmarking is not calculated on a like-for-like
basis and may not be reflective of any underlying economic relationship. To the extent that ComCom
has decided to use GDP per capita expressed in PPP terms, PPP exchange rates should be used to
convert auction prices from local currencies to USD and USD sample average to GEL. It is important
that the same exchange rates (nominal or PPP) are used to convert prices/ sample average and GDP
per capita.

As explained above, our primary recommendation was that E&Y should correct for its failure to control
properly for population differences among countries. This is because E&Y used countries in its sample
which, on average, have populations above the level in Georgia, so biasing upwards the estimates of
spectrum values in Georgia (because all else the same, spectrum will be more valuable in absolute
terms in countries with higher populations).

As | set out below. when corrections are made to E&Y's analysis, it is clear that reserve prices
are overstated.

Figure 1 and Table 1 presents (for the 700 MHz band), the results of an analysis where the values
calculated by E&Y are adjusted for population (per MHz of spectrum), utilising the same set of countries
that are used in the E&Y study. It shows that, when population differences are adjusted for, reserve
prices fall significantly.
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Figure 1 Price (nominal terms)/MHz/GDPperCapita/population across
sample of countries in the 700 MHz band
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Source: Frontier Economics calculations based on E&Y study

Table 1 Calculation of reserve prices in Georgia in the 700 MHz band

[A] Sample average (per MHz) 0.0000137
(8] Georgia's population 3,760,365
[C] Georgia's GDP per capita 8,219
[D] Nominal exchange rate (USD to GEL) 2.81
[AI'[BI*[C)[D] Estimate price per MHz (GEL) 1,193,634

Source: Frontier Economics calculations based on E&Y study and publicly available information

Figure 2 and Table 2 presents (for the 3400-3800 MHz band), the results of an analysis where the
values calculated by E&Y are adjusted for population (per MHz of spectrum), utilising the same set of
countries that are used in the E&Y study. It again shows that, when population differences are adjusted
for, reserve prices fall significantly.

frontier cconomics
Frontier Economics Limited, 71 High Holborn, London, WC1V 6DA
T +44 (0) 207 031 7000 | E hello@frontier-economics.com | W www.frontier-economics.com

Frontier Economics Limited, Registered 71 High Holborn, London, WC1V 6DA, United Kingdom. Registered in England and Wales No. 3752719



frontier

economics

Figure 2 Price (nominal terms)/MHz/GDPperCapita/population across
sample of countries in the 3400 - 3800 MHz band
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Source: Frontier Economics calculations based on E&Y study

Table 2 Calculation of reserve prices in Georgia in the 3400 - 3800 MHz band

(A] Sample average (per MHz) 0.000002
(B] Georgia's population 3,760,365
(o3} Georgia's GDP per capita 8,219
D] Nominal exchange rate (USD to GEL) 2.81
[A]*[B]*[C]*[D] Estimate price per MHz (GEL) 177,134

Source: Frontier Economics calculations based on E&Y study and publicly available information

In conclusion, we continue to believe that the claimed results of the analysis contradict basic economic
principles and overstate the value of spectrum.
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Yours faithfully

T\

James Bellis

Director

On behalf of Frontier Economics Limited
T +442070317069

M +447854184469
E james.bellis@frontier-economics.com
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