






Price Cap Design for Business Data Services 
 

Mark Schankerman 
London School of Economics 

 
August 15 & 16, 2016 

 
  



Biography 

2 

Mark Schankerman is Professor in Economics at the London School of Economics, and 
Research Fellow at the Centre for Economic Policy Research (CEPR). He has a Ph.D. in 
Economics from Harvard University, formerly taught at New York University, and was 
Research Associate at the National Bureau of Economic Research (NBER) for ten years. He 
was Director of Policy Research and Advisor to the Chief Economist at the European Bank 
for Reconstruction and Development (EBRD) from 1995-2003, has worked at the World 
Bank on Africa, and has extensive consultancy experience in the private and public sectors. 
He is widely published in the areas of patents, innovation, university technology transfer, 
R&D and productivity, open source software, and emerging economies. His papers have 
appeared in many scientific journals, including the American Economic Review, 
Econometrica, Journal of Political Economy, Quarterly Journal of Economics, and the RAND 
Journal of Economics. He serves on the Advisory Board of the Journal of Industrial 
Economics and was an editor of several scientific journals. His book, The Comingled Code: 
Open Source and Economic Development (MIT Press, 2010, with Josh Lerner) was 
reviewed in The Economist (13 January 2011). In 2010-11 he served on the Panel of Experts 
for HMG Hargreaves Review of Intellectual Property and Growth. 



3 

Summary 
• The Commission proposed three alternative data sources for establishing a one-time rate adjustment and going-

forward X-factor. 
 

• Only the first of these data sources (i.e., the U.S. Bureau of Labor Statistics’ “KLEMS” data) is legitimate for this 
purpose.   

 
• Sappington/Zarakas’ recommendation to use the European Union version of KLEMS data, which would double the 

X-factor, has critical pitfalls and therefore cannot reasonably be used by the FCC. 
  
• Getting the reset correct is critical, because an initial error will cause cumulative ongoing impacts, which can 

result in significant losses. 
 

• Using the best publicly available productivity data and methodology, there is a strong empirical argument for 
raising DS1 and DS3 rates on a one-time basis by a minimum of 4.4%, depending on the data period used.  

 
• In setting the rate cap, the FCC should recognize that  demand is declining, and the scope for technological 

improvements is limited, for these regulated, legacy services.  
 

• Taking this into account, and using the best productivity evidence, DSn rate caps going forward should be 
permitted to increase at the rate of inflation minus an X-factor of 1.06% per year. This corresponds to a rise in 
nominal rates of 0.5% per year (but declines in inflation-adjusted rates) 
 

• Setting DSn rates too low will discourage the rapid adoption of superior technologies and undermine effective 
competition. 

 There is no evidentiary basis for a negative rate reset, 
when proper methodology/productivity data are used. 
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Basic Principles of Price Cap Design: “Similar but Different” 

• The first principle of price cap regulation is that it should track the behavior of “competitive” 
prices that compensate for relevant economic costs including a normal return on capital 
investments. This should accurately reflect changes in the cost conditions related to the 
regulated services. 

 
• This is done in two steps:  
 

- Setting the initial price at a competitive level in line with costs  
 

- Setting an annual adjustment rate to ensure that the regulated price remains at a 
competitive (cost compensatory) level. This is done by tying the evolution of prices to 
changes in determinants of costs, i.e., changes in input prices and total factor 
productivity. 
 

• The second principle is that, in order to preserve the regulated firms’ incentives to invest in 
cost reduction, the measures of input prices and productivity used as the benchmark in the 
price cap should not be under the direct influence of the regulated firm.  

 
- Do not use performance of the regulated firm (even past performance creates a 

“ratchet effect”) 
  

   
   

 
 



Either the direct or indirect price cap formulation can be used. Input price and TFP data 
must be internally consistent (mixing and matching sources vitiates the analysis).   
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Potential Reset: Initializing price to reflect past productivity performance 

•  To set a potential reset, one should compare the past productivity performance for the benchmark 
(sector) with productivity adjustments actually used to cap prices under past regulation, and to 
choose the relevant period of comparison.  
 

•  Capped level of prices can be calculated using one of two established approaches: ”direct” or 
“indirect” methods.   
 

Direct:    % change in price cap = % change in sector input price index - % change in sector TFP 
 
Indirect:  % change in price cap = % change in GDPPI – X 
 
where    X = (% change in economy input price index - % change in sector input price index) 
    + (% change in sector TFP - % change in economy TFP)  
 

•  Both ensure that the price cap tracks competitive (cost compensating) prices, provided the degree 
of market power (if any) in the economy and the sector is constant over the regulatory period.   
 

•   FCC uses what appears to be a different formulation, but it is equivalent to the direct approach 
(see discussion in the White Paper).  
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Potential Reset: Initializing price to reflect past productivity performance 

•  Using the same U.S. KLEMS data as the FCC and taking changes in capacity utilization over 
the business cycle for the period 2005-2014 into account, we find that current regulatory prices 
require almost no reset at all (a reduction of 0.1%). The regime in place since 2005 appears to 
have roughly matched what a properly designed X-factor would have achieved over this period. 
 
•  If we go further back and use the period 2000-2014, also taking changes for capacity utilization 
over the business cycle into account, we find that prices would need to be raised by 6.45%. 
 

•  DS1/DS3 are old legacy technologies. Potential sources/scope for productivity gains seem 
much more limited for these TDM services than in more dynamic parts of the telecommunications 
sector. 
 

--  Gains from economies of scale (which are reflected in sector-level TFP) are lower for 
ILECs since they focus more on DS1/DS3, whose demand is declining.  The bias implies an 
additional upward adjustment of the price of as much as 0.81%, depending on the 
importance of DS1/DS3 services in the firm’s overall offerings. 
 
--  Scope for technological improvement in these legacy services is likely to be more limited 
 

•  Thus any productivity estimate based on KLEMS data (and the X-factor that uses that 
estimate) will be an overestimate of the true productivity growth for DS1/DS3 services which are 
the target of regulation (in “non-competitive” markets).  
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Summary of Findings on Potential Reset: 2005-2014 Period 
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Summary of Findings of Potential Reset: 2000-2014 Period 
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Ongoing Price Cap Regulation 
 
•  The best productivity adjustment factor to be used going forward is the KLEMS-based “direct” or 
“indirect” approach which relates to a period recent enough to capture current productivity trends 
accurately. 
 

• Using U.S. KLEMS data from 2011-2014, and taking changes in capacity utilization over this 
period, we find that, going forward, the price cap for DS1/DS3 service should be increased at an 
annual rate of 0.5%. 
 

•  In the FCC’s formulation – and starting from an average annual change in GDDPI equal to 
1.56% from 2011 to 2014 -- this corresponds to an X-factor of 1.06%. 
 

•  Again, this productivity estimate based on KLEMS data (and the X-factor that uses that 
estimate) is likely to be an overestimate of the true TFP growth for DS1/DS3 services, given that 
these are legacy services based on old technologies.  

 
•  To mitigate the risk that the initial productivity factor may fail to track competitive prices 
accurately as circumstances change, the FCC may consider adopting in-depth reviews every 5 
years and sporadic checks based on prices charged in markets deemed competitive. 
 
•  It would be economically unwarranted to address this two-sided risk by introducing a “consumer 
dividend” (or a dividend for service providers).  Relying on a completely ad hoc consumer 
dividend is likely to encourage unproductive rent-seeking behavior on both sides. 
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Summary of Findings for Price Cap Going Forward 

Based on the best data and methodology, the price cap should allow nominal prices to 
increase at the rate of 0.5% per year (real prices decline since GDPPI exceeds this 
value). The corresponding X-factor in the FCC formulation of the price cap is 1.06%.   
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     The Sappington and Zarakas Study 

 
•  While there is broad agreement across economic experts in this proceeding as to the 
methods that should be used for potentially resetting the regulated price and designing the 
future regulatory regime, the Sappington and Zarakas testimony uses incorrect and seriously 
misleading data and should be rejected. 
 

•  First, the TFP data in the EU-KLEMS is based on value added, not gross output. To be 
translated into the correct gross output-based measure of TFP, the value-added TFP must be 
divided by the ratio between gross output and value added, which is around 1.8 for the 
telecommunications sector. Thus, their productivity adjustment is nearly double the correct 
measure. 
 
•  Second, the EU-KLEMS input index excludes prices for capital and labor, which make up 
most of value-added and more than half of total costs. Correct economic reasoning compels 
consistency between the TFP measure and the input price index used, and the EU-KLEMS 
data they use fails this requirement. 
 

By failing to adjust their value-added TFP measure, Sappington and Zarakas 
overestimate the true (gross output) TFP gains in the sector by a factor of nearly two.  
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Conclusion 

•  For the period 2005-2014, and taking into account a capacity utilization adjustment, our 
best estimate, based on the hard productivity evidence (without appropriate adjustments 
noted below), is that a potential reset should involve a 0.1% reduction in regulated prices.  
 

•  If we take into account other important factors (e.g. competitive erosion of market share 
in the context of economies of scale, and the fact that DS1/DS3 are legacy technologies 
with likely lower TFP growth than other parts of the telecommunications sector), our best 
estimate is that the reset should involve a 4.4% increase in regulated prices.  
 

•  However, we recommend using the period 2000-2014 for any potential reset. Our best 
estimate, based only on the hard productivity evidence, is that the reset should involve a 
6.45% increase in regulated prices. If we take into consideration competitive market 
erosion in the context of economies of scale, and the fact that DS1/DS3 are legacy 
technologies with lower TFP growth than other parts of the telecommunications sector, our 
best estimate is that the reset should involve a 17.5% increase in regulated prices. 
 

•  Economic studies confirm that business density is an important determinant of unit cost. 
Thus the reset should de-averaged to reflect variations in business density, if the price cap 
is to achieve the stated objective of tracking prices in competitive markets. 
 
•  After that, for ongoing price cap regulation, a single X-factor based on productivity 
evidence should be adopted.  
 
 
 



Conclusion (continued) 

• The rate of the productivity adjustment factor to be used in the ongoing price cap regime 
is best obtained by applying the KLEMS-based “direct” or “indirect” approaches to data 
that relate to a period recent enough to capture current productivity trends accurately. 

 
• Based on the hard productivity evidence from the last few years and taking into account 

scale effects we recommend that, going-forward regulated prices should be allowed to 
increase by 0.5% in nominal terms (but they decline in real terms). This corresponds to an 
X-factor in the FCC formulation of the price cap of about 1.06%. This should be taken as 
the minimum upward adjustment in nominal prices (equivalently, the maximum X-factor) 
because it does not recognize the likelihood that DS1/DS3, which are legacy services, 
with less ongoing productivity gains than other services in the telecommunications sector. 

 
• We agree with the Commission that there is a legitimate concern about the possibility that 

any productivity adjustment factor chosen initially might fail to track competitive prices 
accurately as circumstances change. We suggest adopting in-depth reviews every five 
years, possibly with sporadic checks based on prices charged in markets the FCC deems 
to be competitive.  
 

• It is economically unwarranted to address this two-sided risk by introducing a one-sided 
“consumer dividend” (or a dividend for service providers, for that matter). 
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4.3.4 Adjusting for economies of scale and the erosion of demand for 
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Appendix 3: TFP, Economies of Scale, and Erosion of DS1/DS3 Markets 
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