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Radio Frequency Spectrum 

 Spectrum is a scarce but finite natural resource 
limited by geographical range. Spectrum is 
characterised by their frequencies. In general, lower 
frequencies have wide area coverage and better 
penetration at homes and buildings.  

 

 There are many users of spectrum (e.g. telecom service 
providers, broadcasters, aeronautical users, defence, 
scientists etc.), produces different type of services by 
using the spectrum.  

 

 The demand for spectrum as a natural resource is not 
a direct demand. The demand for spectrum is the 
derived from the demand for final goods and services 
that are produced using spectrum as an input.  



Spectrum price objectives 

There are broad spectrum management objectives associated with 
spectrum prices and spectrum fees.  

 Spectrum prices should promote efficient use of spectrum. As a 
vital natural resource, the price of spectrum should be sufficient 
to ensure that it is valued and used wisely. Use of spectrum 
provides considerable benefits to the economy and benefits from 
spectrum should be maximized.  

 The costs associated with managing and regulating radio 
frequencies (including monitor and control) should be recovered 
from those who benefit from spectrum management activities. 
This should apply to all users of spectrum – both public and 
private.  

 Important social and cultural objectives can be advanced by use 
of the spectrum and spectrum pricing should facilitate the 
achievement of government social and cultural objectives.  



Evolution of Spectrum Pricing 

 

Spectrum pricing methods have evolved alongside 
more market-based methods for assigning and 
authorizing spectrum use such as spectrum 
auctions, spectrum trading and sharing  

 

Not all radio frequency Spectrum bands  are 
suitable for applying spectrum auctions as the 
means for assigning and establishing neither 
spectrum prices nor are the conditions always 
present to support the effective use of auctions or 
other market-based methods such as 
administered incentive prices (AIP). 



Determination of spectrum 
prices 

 

Establishment of spectrum price closely linked to 
 

Economic and market conditions, 

 

 Technical factors such as which technologies and 
services are being used or deployed, 

 

 Efficiency and quality of those technologies and 
services,  

 

Need for Assignment of spectrum to spectrum users.  



Factors affecting value of spectrum 
  

Regulatory/licensing restrictions 

Spectrum band location 

Geographic location 

Competitive situation 

Size of spectrum band 

Cost of alternates 

The returns from use of Spectrum as perceived 
by the seeker–Savings/earnings/efficiency 

Eco-system/Market appetite 

 
 



Alignment of revenue goals and 
requirements of government with 
spectrum pricing recommendation 

 

Notwithstanding these objectives, the revenue goals 
and requirements of government influence the setting 
of spectrum fees by the regulator. 

 As best as possible these revenue targets should align 
with the objectives of: 

 (i)   optimal spectrum efficiency, 

 (ii)  achieving economic and social development goals, 
(iii) spectrum users paying for spectrum resource    
        usage,  

 (iv)   recovering spectrum management costs 



Determining spectrum prices: Administrative 
and Market based Mechanisms 

Spectrum prices for radio frequencies are established 
using either an administrative method, a market 
based method, or by using a combination of both 
administrative and market-based mechanisms.  

 

Administrative mechanisms include administrative 
incentive pricing (AIP) and spectrum fee formula that 
recover regulator costs of spectrum management. 

 

 Market-based mechanisms for setting spectrum 
prices typically involve a market exchange such as 
spectrum auction and (in the secondary market) 
spectrum trading. 



Market-based Economic Value 

In the case of auctions and spectrum trading, participants in a 
competitive auction or engaged in a spectrum trade will determine 
the price at which spectrum rights will be obtained by licence 
from the regulator or transferred between parties:  

 In an auction, the economic value is reflected in the price paid by 
the successful bidder, which will meet or exceed the reserve price 
established for the auction.  

In the case of spectrum trading, the economic value is reflected in 
spectrum trading prices and the spectrum fee will include any 
transaction costs imposed on the participants in the trade.  

 When spectrum prices are determined through market 
mechanisms, price levels at a given time may be influenced by a 
number of factors such as geography, competition amongst 
potential users, advances in technology, the present value of cash 
flows derived from a particular service over time, the general 
economic climate, and particular conditions and obligations to 
licensees. 



Evolving International Practice – 
 Auction of Spectrum 

  

In general, worldwide, auction is the evolving as preferred way of 
allocating spectrum to service providers. 

 

Many countries like USA, UK, France, India, Germany, Italy, 
Netherlands, Australia, Brazil, Argentina, New Zealand, South Korea, 
Spain, Norway, Denmark, Greece, Mexico, Sweden, Pakistan, Sri 
Lanka follow auction route to allot spectrum to operators. 

 

China and Japan are some countries not following auction route and 
assigning spectrum administratively to operators.  

However, it may not be always a good idea to adopt auction route 



Differing Perspectives of the stakeholders  

• Buyers 

• Sellers 

• Government 

 

 

• Regulator 

 

• Consultants/valuation 
experts 

• Economists/Academic 
world 

 

 

• Least Price 

• Maximum price 

• Optimum value for the 
public Natural 
Resource/Revenue  
maximization 

• Optimum value  and orderly 
growth of the Sector 

• What suits the client’s 
objectives 

• Research 



Valuation Approaches used by TRAI 

 For the valuations in 700, 800, 900, 1800, 2100, 
2300 and 2500 MHz spectrum bands, TRAI has 
adopted multiple approaches because no single 
method would provide the right valuation. It has 
used models based on market valuations since the 
auctions started in 2014,  incorporating concepts of 
producer surplus, technical efficiency, revenue 
surplus, production function, forecasted growth of 
data and economic efficiency and then calculated a 
simple average of the results of the various 
valuation methods.  



Can be a universal formula for valuation? 

Each country and each band and each occasion 
presents a unique scenario. 

 

One cannot rely on a single method. 

 

Experiences of others do provide key lessons  to 
regulators for developing one’s own way of 
valuation of spectrum in many countries.  



 
Thank You 


