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Summary
This contribution considers how the socio-economic benefits and costs of different options for use of the 1452-1492 MHz band should be estimated.  Measures used for estimations of the benefits of different uses of the spectrum assessed here have been: economic surplus, revenues of the service and gross domestic product (GDP)
In summary, it is found that:
● Revenues are not an appropriate measure of the socio-economic benefits of different uses of spectrum. In fact, its use could be highly misleading and will lead to a bias towards services that have high revenues largely as a result of having high costs of provision but not necessarily high benefits for either producers or consumers.
● GDP is an incomplete measure of socio-economic benefits, relative to economic surplus
● Economic surplus is the appropriate measure to use. Economic surplus is more complicated to calculate than revenues. But impact assessments undertaken for spectrum allocation decisions in Europe and elsewhere show that estimates can be produced that are no more or less contentious than estimates of future revenues[footnoteRef:1]. The socio-economic importance of the allocation decisions at stake justifies the relatively small additional effort involved in producing economic surplus estimates. [1:  See for example, a study in the US debate over the digital dividend The Brattle Group. The Need for Additional Spectrum for Wireless Broadband: The Economic Benefits and Costs of Reallocations. http://www.brattle.com/_documents/UploadLibrary/Upload809.pdf] 


Moreover, whichever measure is used the costs and benefits should be discounted and summed to calculate their net present value (NPV)[footnoteRef:2].   [2:  The social discount rate should be used for these calculations.  The EC’s Impact Assessment Guidelines propose a social discount rate http://ec.europa.eu/governance/impact/commission_guidelines/docs/ia_guidelines_annexes_en.pdf] 





	
Proposal

It is proposed that FM PT50 uses ‘the economic surplus’ as measure for estimations of the socio-economic benefits of its  impact assessment of different uses of the spectrum 1452 – 1492 MHz.. 
Economic surplus is the standard measure used by policy makers and economists and is advocated in cost-benefit analysis textbooks[footnoteRef:3].   It has been used for example in the analysis of options for release of the “digital dividend” undertaken and accepted earlier in estimations made for the European Commission.[footnoteRef:4]  [3:  See for example, Boardman et al.  2006.  Cost-benefit analysis – concepts and practice.  Third Edition.]  [4:  http://www.analysysmason.com/EC_digital_dividend_study ] 



	
Background

FM PT 50 defined a set of criteria to assess candidate applications and determine the best future use  of the 1452-1492 MHz band in CEPT. One of the agreed criteria of the impact assessment is the “Extent (maximisation) of social and economic benefits” whereby the expected social (including public policy objectives) and economic benefits and costs of allocating the 1452-1492 MHz band to different uses should be evaluated and weighed against each other. As per WG FM PT 50 agreed criteria description, this should be based on ‘… quantitative data where relevant. Where quantitative data is not available a qualitative analysis of expected benefits and costs can be provided ‘.  To assess benefits, the issue of which common and agreed measure or indicator of benefits should be used in the impact assessment to be undertaken by WG FM PT50 has to be sorted out.  Questions were raised in FM PT50 whether this measure should be market revenues, economic surplus or another indicator (e.g. GDP).

Below we define economic surplus and discuss its relationship to revenues. We also discuss issues with using GDP as this measure is sometimes used in impact assessments. 
In summary we find that:
● Revenues are not an appropriate measure of the socio-economic benefits of different uses of spectrum.  In fact its use could be highly misleading and will lead to a bias towards services that have high revenues largely as a result of having high costs of provision but not necessarily high benefits for either producers or consumers.
● GDP is an incomplete measure of socio-economic benefits, relative to economic surplus.  For example, a policy that removes statutory rights to holidays may increase GDP but make all workers feel worse off. GDP is a more accurate measure of the economic performance of a country or region than revenues, because unlike revenues it is net of payments to the rest of the world (i.e. imports) whose welfare is not typically counted in an EU impact assessment). 
● Economic surplus is the appropriate measure to use. Economic surplus is more complicated to calculate than revenues but impact assessments undertaken for spectrum allocation decisions in Europe and elsewhere show that estimates can be produced that are no more or less contentious than estimates of future revenues[footnoteRef:5]. The socio-economic importance of the allocation decisions at stake justifies the relatively small additional effort involved in producing economic surplus estimates. [5:  See for example, a study in the US debate over the digital dividend The Brattle Group. The Need for Additional Spectrum for Wireless Broadband: The Economic Benefits and Costs of Reallocations. http://www.brattle.com/_documents/UploadLibrary/Upload809.pdf] 

What is economic surplus?
Economic surplus is the sum of consumer and producer surplus, where
● Consumer surplus equals the direct benefit to individuals from their own consumption of a good or service less the price paid for the good or service.  This is the difference between what users are willing to pay and the price they pay for a service.  It provides a measure of the net enjoyment or benefits individuals receive from consuming a good or service.  
● Producer surplus is the surplus to businesses from producing goods and services.  It is revenues less all of the costs of producing goods and services, including the cost of financing investments.  It can be thought of as the profits earned in excess of a normal rate of return for the business.  
To illustrate, consider a simple market for a good or service shown in Figure 1, where the supply curve is given by S and the demand curve by D.  The market equilibrium is at the point where the two curves intersect i.e. supply equals demand at quantity Q* and price P*.  Here:
● Consumer surplus = the blue area marked CS = the area FEP*
● Producer surplus = the grey area marked PS = the area EGP*
By contrast, producer Revenues = P* x Q* = the area EP*OQ*.

[bookmark: _Ref308506864][bookmark: _Ref259011301]Figure 1: Consumer and producer surplus
Revenues versus economic surplus
As can be seen from Figure 1 economic surplus is not the same thing as revenues.  However revenues are much easier to measure than economic surplus - they can be observed without knowing the shape of supply and demand curves - and they are often forecast. So we consider whether revenues can be taken as a proxy for surplus.  Unfortunately the answer is no. The reasoning is as follows.
Firstly producer surplus typically depends on the competitiveness of the market and related to this market regulation and the extent and nature of innovation.  For example, markets that are very competitive (and have low entry barriers) and where innovations can be easily copied tend to have low levels of surplus. Market revenues by contrast depend on the level of costs for making the good/service and consumer demand. Hence there is no real reason to expect revenues and producer surplus to be related. 
Revenues and consumer surplus (CS) for a specific good or service are mathematically related under certain restrictive assumptions as follows: 

where ε is the elasticity of demand (absolute value). This is an approximation[footnoteRef:6] that relies on a number of simplifying assumptions including the assumption is that the demand curve is linear; this allows the consumer surplus to be calculated as a triangle below this linear demand curve.  However the elasticity of demand is not normally constant – it usually varies at different points along a demand curve and importantly will differ between markets.  So even if revenues in two markets are the same it cannot be concluded that surplus is the same.   [6:  For example see Jerry Hausman. 2002.  “Mobile Telephone”, Handbook of Telecommunications Economics, Volume 1, Elsevier and Europe Economics. 2006.  “Economic Impact of the use of radio spectrum in the UK”] 

To see this consider the following example in which there are two markets for services A and B, each of which uses L band spectrum. The supply and demand curves for A and B are shown in Figure 2 and Figure 3 respectively.  
	[bookmark: _Ref308510897]Figure 2: Consumer and producer surplus in Market A
	[bookmark: _Ref308510911]Figure 3: Consumer and producer surplus in Market B

	
	


A is a relatively high cost service which has a limited market Y and sells at 3 times the price of another service B which has a larger potential market 3Y. For simplicity we assume that revenues are the same in both markets and equal 3XY (same size area).  It can be seen from the two graphs that while the revenues may be the same in the two markets, the demand curves differ considerably – in slope and positioning – and so the consumer surplus also differs considerably.
If spectrum allocation choices were made on the basis of revenues this would give the wrong answer. Economic benefits are clearly higher for market B as compared with market A because of the high level of consumer surplus.


Gross Domestic Product (GDP) as a measure of economic wellbeing
GDP is a commonly used measure of economic performance.  It is the market value of all final goods and services produced in a country i.e. is domestic value added which can be shown to be identical to the sum of payments to labour (i.e. salaries, wages and bonuses) plus payments to capital (i.e. profits).  
It is well known that GDP is an imperfect measure of wellbeing or welfare[footnoteRef:7]. Criticisms include: [7:  See for example Report by the Commission on the Measurement of Economic Performance and Social Progress, Professors Stiglitz, Sen and Fitoussi, A report for the French President, 2008] 

● Outputs of the services sector, particularly government services and those where quality change rapidly (e.g. ICT), are poorly measured – government services are usually valued based on the costs of the inputs taking no account of whether more inputs provide more outputs for example. 
● There is no accounting for the benefits to individual from different uses of their time other than paid work.  All time use that generates additional GDP is counted as a benefit, even if it reduces leisure time and potentially makes people feel worse off.
● It does not capture phenomena that have an increasing impact on the well-being of citizens.  For example, traffic jams may increase GDP if more petrol is consumed but reduce quality of life.  
● Many aspects of environmental pollution (noise, air and water pollution) are simply not counted.  Although these factors may have indirect effects on productivity and so GDP.

By contrast the consumer surplus framework has been used to derive values of changes in the environment, and leisure and work time are both valued in the framework.  There is a large literature that values time savings[footnoteRef:8], environment impacts[footnoteRef:9] and so forth.  This has developed in order to estimate the socio-economic consequences of a wide range of public policies [8:  Department for Transport.  2003.  “Value of travel time savings in the UK: summary report.”  http://www.dft.gov.uk/pdf/pgr/economics/rdg/valueoftraveltimesavingsinth3130 ]  [9:  Handbook of Environmental Economics, Volume 2, Valuing Environmental Changes, Elsevier, 2005] 
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