REFERENCES

[1]

(2]

[9]

[10]

[11]

[12]

A. Jilani, “Spectrum allocation methods: Studying allocation through auctions,”
Journal of economics, business and management, vol. 3, no. 7, 2015.

E. Bohlin, G. Madden, and A. Morey, “An econometric analysis of 3g auction
spectrum valuations,” 2010.

GSMA, 5G Spectrum: GSMA Public Policy Position. London, GSMA, 2021.

G.  observatory, “Spectrum  auction raised 778  billion inr
(9  billion eur) in india, but 700mhz  spectrum was left
unsold for second time,” 2021, https://5gobservatory.eu/

spectrum-auction-raised-778-billion-inr-9-billion-eur-in-india-but-700mhz-\
spectrum-was-\left-unsold-for-second-time/ [Accessed: (18-Jan-2022)].

GSMA., Spectrum Pricing: GSMA Public Policy Position. G. P. P. Position,
2021 May.

B. G. Molleryd and J. Markendahl, “Valuation of spectrum for mobile broadband
services: Engineering value versus willingness to pay,” 2011.

——, “The value of spectrum and the impact of the breakthrough for mobile data:
The case of india, sweden and thailand,” 2012.

J.-E. Ku and S.-W. Lee, “Spectrum pricing model for mobile telecommunications
services in korea,” in 2012 Proceedings of PICMET’ 12: Technology Management
for Emerging Technologies. 1EEE, 2012, pp. 2795-2801.

S. Malisuwan, J. Sivaraks, T. Nandhabiwat, N. Madan, and P. Laokulrat, “Es-
timation of commercial value of spectrum: The approach adopted in thailand,”

Journal of Economics, Business and Management, vol. 2, no. 2, 2014.

A. A. W. Ahmed, Y. Yang, K. W. Sung, and J. Markendahl, “On the engineer-
ing value of spectrum in dense mobile network deployment scenarios,” in 2015

IEEE International Symposium on Dynamic Spectrum Access Networks (DyS-
PAN). 1EEE, 2015, pp. 293-296.

S. Malisuwan, N. Tiamnara, and N. Suriyakrai, “A study of spectrum valuation
methods in telecommunication services,” International Journal of Trade, Eco-
nomics and Finance, vol. 6, no. 4, p. 241, 2015.

B. Shaw, H. Beltran, and K. Sowerby, “Valuing spectrum at mm wavelengths for
cellular networks,” 2017.

41



[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

C. Bazelon and G. McHenry, “Spectrum value,” Telecommunications Policy,
vol. 37, no. 9, pp. 737-747, 2013.

M. Matinmikko-Blue, S. Yrjola, V. Seppinen, P. Ahokangas, H. Himmaéinen, and
M. Latva-Aho, “Analysis of spectrum valuation elements for local 5g networks:
Case study of 3.5-ghz band,” IEEE Transactions on Cognitive Communications
and Networking, vol. 5, no. 3, pp. 741-753, 2019.

S. S. Hanson, L. Z. Ribeiro, C. A. Kahn, J. McQueston, C. Freeberg, and S. L.
Giles, “A model for spectrum valuation,” in 2019 IEEE/AIAA 38th Digital Avion-
ics Systems Conference (DASC). 1EEE, 2019, pp. 1-9.

J. Barton, “Sri Lankan  regulator lining up 5G  licens-
ing  process for 2023 —  developingtelecoms.com,” https:
//developingtelecoms.com/telecom-business/telecom-regulation/
14297-sri-lankan-regulator-lining-up-5g-licensing-process-for-2023.html,
[Accessed 10-Feb-2023].

E. Devtel, “Sri lanka set to include S5¢g spec-
trum in  upcoming  auction,’ Nov  2021.  [Online].  Avail-
able: https://developingtelecoms.com/telecom-business/telecom-regulation/

12305-sri-lanka-set-to-include-5g-spectrum-in-upcoming-auction.html

“Glossary | DataBank — databank.worldbank.org,” https://databank.worldbank.
org/metadataglossary/world-development-indicators/series/FP.CPL.TOTL., [Ac-
cessed 5-Jan-2022].

“Glossary | DataBank — databank.worldbank.org,” https://databank.worldbank.
org/metadataglossary/africa-development-indicators/series/PA.NUS.PRVT.PP#:
~:text=Purchasing%20power%?20parity %20conversion%20factor, %2C%
20household%20final %20consumption%?20expenditure)., [Accessed 5-Jan-
2022].

“Glossary | DataBank — databank.worldbank.org,” https://databank.worldbank.
org/metadataglossary/world-development-indicators/series/NY.GDP.MKTP.KD.
7G., [Accessed 5-Jan-2022].

“Glossary | DataBank — databank.worldbank.org,” https://databank.worldbank.
org/metadataglossary/statistical-capacity-indicators/series/5.51.01.10.gdp#:~:
text=GDP%20per%?20capita%?20is%20the,divided%20by %20mid%2Dyear%
20population., [Accessed 5-Jan-2022].

“Glossary | DataBank — databank.worldbank.org,” https://databank.worldbank.
org/metadataglossary/world-development-indicators/series/EN.POP.DNST#:

42



[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

~:text=concept%20and%20methodology-,Population%20density %20is %
20midyear%?20population%20divided%20by %20land %20area%?20in, staff %
20from%?20variety%200f%20sources., [Accessed 5-Jan-2022].

WHO, “Indicator Metadata Registry Details — who.int,” https://www.who.int/
data/gho/indicator-metadata-registry/imr-details/2974, [Accessed 5-Jan-2022].

OECD, “Demography - Population - OECD Data — data.oecd.org,’
https://data.oecd.org/pop/population.htm#:~:text=Population%20is %
20defined%20as%?20all,net%20migration%20during%20the %20year., [Ac-
cessed 5-Jan-2022].

W. Bank, “Glossary | DataBank — databank.worldbank.org,” https:
//databank.worldbank.org/metadataglossary/world-development-indicators/
series/AG.SRE.TOTL.K2, [Accessed 5-Jan-2022].

T. Ramachandran, SPECTRUM PRICING IN INDIA - Legacies, Challenges and
Way Forward. Broadband India Forum, December,2020.

J. P. Tomés, “Four key 5G spectrum auctions to watch in 2021
— rcrwireless.com,” https://www.rcrwireless.com/20201222/5g/
four-key-spectrum-auctions-watch-2021, [Accessed 2-Apr-2022].

[Online]. Available:  https://www.ofcom.org.uk/__data/assets/pdf_file/0013/
2204 14/online-nation-2021-report.pdf

R. L. Maistre, “Spain’s latest 5G spectrum auction raises just €1
billion — telecomtv.com,” https://www.telecomtv.com/content/5g/
spain-s-latest-5g-spectrum-auction-raises-just- 1-billion-42018/, [Accessed
2-Apr-2022].

A.  Morris, “France  sets €2.5b  reserve price for 700
mhz auction,” //https://www.fiercewireless.com/europe/

france-sets-eu2-5b-reserve-price-for-700-mhz-auction/, June 2015, (Accessed
on 01/11/2021).

“The German spectrum auction: Failure to negotiate? -
Telecoms.com — telecoms.com,” https://telecoms.com/opinion/
the-german-spectrum-auction-failure-to-negotiate/, [Accessed 1-Nov-2021].

“Australian  spectrum auction ‘“damaging to economy”’ - Tele-
coms.com — telecoms.com,” https://telecoms.com/141382/
australian-spectrum-auction-damaging-to-economy/, 2013, [Accessed 1-
Nov-2021].

43



[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

monikakaceriakova, “Sweden completes 5G auction in one day — specure.com,’
https://specure.com/sweden-completes-5g-auction-in-one-day/, 2021, [Ac-
cessed 1-Nov-2021].

V. O’Grady, “Zambia  issues  another  invitation to  buy
800MHz spectrum — developingtelecoms.com,” https://
developingtelecoms.com/telecom-business/telecom-regulation/
10682-zambia-issues-another-invitation-to-buy-800mhz-spectrum.html, 2021,
[Accessed 1-Nov-2021].

“Netherland’s multi-band 5g auction raises 1.23 billion eur,” https:
/I5gobservatory.eu/netherlands-multi-band-5g-auction-raises- 1-23-billion-eur/,
2020, [Accessed 1-Nov-2021].

“Sg spectrum auction concluded in finland,” https://5Sgobservatory.eu/
5g-spectrum-auction-concluded-in-finland/, 2020, [Accessed 1-Nov-2021].

A. Shay, “5g spectrum auction ends and real competition begins,’
https://www.lexology.com/commentary/tech-data-telecoms-media/taiwan/
shay-partners/5g-spectrum-auction-ends-and-real-competition-begins, 2020,
[Accessed 1-Nov-2021].

“Telekom  albania  wins 7.44 mIln euro tender for use
of 800 mhz band frequencies,” https://seenews.com/news/
telekom-albania-wins-744-mln-euro-tender-for-use-of-800-mhz-band-/
/frequencies-670279., [Accessed 14-Jun-2019].

“Nkom announces results of 700mhz, 2100mhz spectrum auc-
tion in  norway - Sgobservatory.eu,”’ https://5gobservatory.eu/
nkom-announces-results-of-700mhz-2100mhz-spectrum-auction-in-norway/,
[Accessed 1-Nov-2021].

C. LEWIS, “Lessons from auctions,” InterMEDIA, vol. 46, no. 3, pp. 39-44,
2018.

Sgobservatory, “3.6-3.8 ghz spanish 5g spectrum auction raised 438 million
eur,” https://5gobservatory.eu/status-of-the-Ite-ecosystem/, 2018, [Accessed 1-
Nov-2021].

——, “700 mhz auction results in sweden,” https://5Sgobservatory.eu/
700-mhz-auction-results-in-sweden/, [Accessed 1-Nov-2021].

L. Sanders, “The swedish 700mhz auction: Why
such a high price?” https://www.aethaconsulting.com/

44



[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

the-swedish-700mhz-auction-why-such-a-high-price/, 2018, [Accessed 1-
Nov-2021].

G. Observatory, “3.6-3.8 ghz spanish 5g spectrum auction raised 438 million
eur,” https://5gobservatory.eu/status-of-the-Ite-ecosystem/, 2018, [Accessed 1-
Nov-2021].

D. General, “Results of the 700 mhz spectrum auction,” DAR ES SALAAM,
Tech. Rep., 2018.

“Paraguayan ~ 700mhz  auction  generates  usd84.5m; tigo leads
bidding,” https://www.commsupdate.com/articles/2018/01/08/

paraguayan-700mhz-auction-generates-usd84-5m-tigo-leads-bidding/, [Ac-
cessed 1-Nov-2021].

G. Observatory, “3.6-3.8 ghz spanish 5g spectrum auction raised 438 million
eur,” https://Sgobservatory.eu/status-of-the-lte-ecosystem/, 2018, [Accessed 1-
Nov-2021].

P. Bell, “Radio czech: Government readies 3.7ghz auction,” https://blog.
telegeography.com/radio-czech-government-readies-3.7ghz-auction, 2017, [Ac-
cessed 1-Nov-2021].

“Iceland concludes auction for Ite spectrum in four
bands,” https://www.commsupdate.com/articles/2017/06/02/
iceland-concludes-auction-for-Ite-spectrum-in-four-bands/, 2017, [Accessed
1-Nov-2021].

ACMA, “"auction summary - 700 mhz residual lots (2017),” https://www.acma.
gov.au/auction-summary-700-mhz-residual-lots-2017, 2017, [Accessed 1-Nov-
2021].

“700 mhz spectrum rights (2016), 900 mhz spectrum rights (2016),
2.3 ghz spectrum rights (2016) and 2.5 ghz spectrum rights
(2016) auction (“2016 spectrum auction”),” https://www.imda.gov.sg/
regulations-and-licensing-listing/spectrum-management-and-coordination/
spectrum-rights-auctions-and-assignment/700-mhz-spectrum-rights-900-mhz-/
/spectrum-rights-2-3-ghz-spectrum-rights, 2017, [Accessed 1-Nov-2021].

“Auction for the 700 mhz spectrum starts,”  https://lvm.fi/fen/-/
auction-for-the-700-mhz-spectrum-starts-912896, 2016, [Accessed 1-Nov-
2021].

45



[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

“Finland’s three largest cellcos win 700MHz licences at mini-

mum prices , https://www.commsupdate.com/articles/2016/11/25/

finlands-three-largest-cellcos-win-700mhz-licences-at-minimum-prices/,
2016, [Accessed 1-Nov-2021].

S. Song, “The failure of spectrum auctions in africa,” 2017, [Accessed 1-Nov-
2021].

A. Kus, “Polish experience from first-ever spectrum auction,” Telecommunica-
tions Policy, vol. 44, no. 7, pp. 1-11, 2020.

commsupdate, “Mtn ghana wins spectrum in 800mhz
band,” https://www.commsupdate.com/articles/2015/12/03/

mtn-ghana-wins-spectrum-in-800mhz-band/, 2016, [Accessed 1-Nov-2021].

A. Braham, “Government sells 700-mhz spectrum to digicel,” https://jis.gov.jm/
government-sells-700-mhz-spectrum-digicel/, 2014, [Accessed 1-Nov-2021].

S. Song, “https://manypossibilities.net/2017/04/the-failure-of-
spectrum-auctions-in-africa/,” https://manypossibilities.net/2017/04/
the-failure-of-spectrum-auctions-in-africa/, 2017, [Accessed 1-Nov-2021].

A. R. A. for Broadcasting and Telecommunications, “Multiband auc-
tion 800/900/1800 mhz (2013) - auction results,” https://www.rtr.at/TKP/
was_wir_tun/telekommunikation/spectrum/procedures/Multiband- Auktion_
800-900-1800_MHz_2013/multibandauktion_ergebnis.en.html, 2013, [Ac-
cessed 1-Nov-2021].

N. C. Commission, “700 mhz, 900 mhz, and 1800 mhz bands were released in
2013,” https://www.ncc.gov.tw/english/content.aspx ?site_content_sn=370, 2013,
[Accessed 1-Nov-2021].

J. Kubasik, “The first ever spectrum auction in poland: Assumptions, expecta-
tions, results,” 2014.

A. DotEcon and A. R. for Ofcom, “Spectrum value of 800mhz, 1800mhz and
2.6ghz,” London, Tech. Rep., 2012.

GSMA, “Auctions summary-awards of the digital dividend spectrum,” 2012, [Ac-
cessed 1-Nov-2021].

F. Rayal, “Analysis of the french spectrum auction,” 2011, [Accessed 1-Nov-
2021].

46



[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

M. Lennighan, “Masmovil wins portugal newcomer spectrum,” https://telecoms.
com/508233/masmovil-wins-portugal-newcomer-spectrum/, 2021, [Accessed 1-
Nov-2021].

“3 sweden wins 1800mhz spectrum auction,” https://www.commsupdate.com/
articles/2016/10/25/3-sweden-wins-1800mhz-spectrum-auction/, 2016, [Ac-
cessed 1-Nov-2021].

N. C. Commission, “Information memorandum-800mhz spectrum auction,’
Abuja, Tech. Rep., 2007.

World.Bank, “Gross domestic product,” https://data.worldbank.org/indicator/NY.
GDP.MKTP.CD, 2021, [Accessed 9-Jan-2021].

W. Bank, “Mobile cellular subscriptions (per 100 people),” https://data.
worldbank.org/indicator/IT.CEL.SETS.P2, 2021, [Accessed 9-Jan-2021].

W.Bank, “Gdp per capita,” https://data.worldbank.org/indicator/NY.GDP.PCAP.
CD, 2021, [Accessed 9-Jan-2021].

——, “Consumer price index,” https://data.worldbank.org/indicator/FP.CPI.
TOTL, 2021, [Accessed 9-Jan-2021].

World.Bank, “Area,” https://data.worldbank.org/indicator/AG.LND.TOTL.K2,
2021, [Accessed 9-Jan-2021].

47



