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1. A longstanding debate: 
productivity and welfare



A longstanding debate
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• Weak productivity growth

• Shortage of ideas, innovation slowdown 

• Break-down of the diffusion machine

• The Mismeasurement Hypothesis: inflation is overstated

• Although, other issues around inflation have recently 
moved centre-stage



Presence in the public debate
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2. Which productivity/welfare effects
may go amiss?



Possible welfare effects
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Source: Reinsdorf and Schreyer (2019)



Quality change in existing product types
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• Appearance of new models/varieties 
of existing products and new 
products

• Digital replacements 

• Improved variety selection



Truly novel products
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• Smartphone, DVD players, streaming 
services,…

• Captured once they are on the market, but 
introductory welfare gain (or loss) is lost



Free products
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• Transaction price = 0 

• Excluded from price index

• Shadow price:

• Marginal consumer surplus > 0, valuation:

• Implicit transaction (advertising, user data)

• Value of time (opportunity cost)

• Willingness to pay/accept can be observed

• Almost certainly, different results



3. Capturing welfare 
effects



3a. Inside the price index & inside GDP



Established approaches to deal with quality change for existing 
products include:
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• Direct price comparison (price difference = pure 
price change, no quality change)

• Link-to-show-no-price change (price difference = 
quality difference)

• Linking with aggregate price change

• Hedonics (well developed area, also with new 
sources - see eg Nyborg Hov & Nygaard on 
consumer electronics, this meeting)

• Proxies



A few issues with established approaches to quality-adjust (1)…
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• Outlet effects for digital products – online versus physical stores – unclear

• Much less investigated: quality decline:
Programmed obsolescence
Purely machine based after sales services
No backward compatibility of new  software
Digitally-enabled products with reduced convenience (eg self –checkout)

• Proxies
E.g., Byrne and Corrado (2020): direct measures of volume (data transmitted, talk 
time, and hours of programming) for quality adjustment of consumer digital access 
services
U.S. (1988-2018): -12% adjusted vs +1.2% official  for digital access services -> 0.5 
pp overestimation of PCE prices

• General: knowledge gap on effects of quality adjustment on price indices (ECB 2021)



…also international comparability…
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Price indices across countries, adjusted for overall inflation

Source:  Ahmad, Reinsdorf, Ribarsky (2017) 

Difference in average annual % rate of change, 2010-15

• Menz, Wieland and Merhoff (this meeting) estimate effects of differences in 
quality adjustment methods more generally and find non-negliable effects on 
HICP



…although, GDP effects depend on imports and intermediate inputs…

© OECD @OECD_Stat www.oecd.org/sdd           www.stats.oecd.org         

GDP growth, aggregate impact of ICT assets and communication services using lower bound 
price indices

Source:  Ahmad, Reinsdorf, Ribarsky (2017) 



…and expenditure weights in PCE of digital products are declining

© OECD @OECD_Stat www.oecd.org/sdd           www.stats.oecd.org         

Source: Reinsdorf and Schreyer (2019)



Turning to novel and free products – insider the price index
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• Reservation price (Hicks 1940)
• Pre-entry price that drives demand to zero (Hicks  1940)

• How to get it?

• Econometrics (e.g., Diewert & Feenstra, 2019)

• Experimental economics (Brynjolfsson, Collis, Diewert, Eggers and Fox 2018)

• Issues
• Estimation costs, data availability 

• No reservation price if product hasn’t been invented yet

• COLI perspective required and economic approach to indices

• Acceptance as tool in official statistics

• Capturing welfare effects of novel/disappearing and free products - a lost cause?

• Not quite: outside the price index  may be a better space to capture welfare 
effects



3b. Outside the price index & inside GDP



Outside the price index & inside GDP
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• Capturing welfare effects of free products through nominal 
income effects

• Use of results on willingness to pay/forego through choice 
experiments (Brynjolfsson, Collis, Diewert, Eggers and Fox 2018)

• Facebook: around 500$/year: shadow price (marginal consumer 
surplus)

• Added on to nominal GDP

• BCDEF: U.S. GDP ‘B’ growth 



Still some problems
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• Who produces?

• Who gets attribution of productivity gain/loss?

• Possibly conflicting valuation – case of Facebook

• Financing via advertisements or data sales

• Facebook’s measured value-added = income generated in the advertising or 
data sales business 

• Problem: measured value-added ≠ shadow price*#of users

• 25$/user/year (approximative advertising revenues) < 500$/user/year 
(willingness to forego)



The broader issue
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• How far do we want to go with imputations to GDP or 
household income/consumption to reflect welfare gains or 
losses?

• A possible way forward – quantification outside GDP, as 
own account household production



3c. Outside GDP



Free digital products as inputs to own-account HH production
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• Production process by households who use:

• time

• capital services (hardware, software) including freely 
provided

• to produce (typically, leisure) services

• Unit values and quantities need not coincide with 
advertising or data sales revenues of digital service 
provider

• Choice experiments inform about the value of own 
account production to HHs



Computations for the Facebook case (1)
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Source: Schreyer (2022)



Computations for the Facebook case (2)
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Source: Schreyer (2022)

• Extended measure of activity (EMA) would rise between 0.04 and 0.3 ppt /year faster than U.S. GDP
• EMA-based labour productivity would always be less than official number



Outside GDP, yes, but not in isolation
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• Big tickets in home production (25%-60% of 
GDP)

• Childcare, care for infirm and elderly, 
cooking, cleaning,…

• Important gender issues

• Digitally-enabled leisure services best 
considered in conjunction with other forms of 
household production



Conclusions 
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• Digital economy makes price measurement harder and raises 
questions about possibly neglected welfare effects (positive and 
negative)

• No silver bullet – case by case approach 

• Consider methods both within and outside price index and 
within and outside GDP boundaries

• No clear conclusion how far welfare effects should be imputed 
into GDP – theoretical and practical issues

• No progress without research, though, and much is to be done 
to better understand the digital transformation



THANK YOU

@OECD_Stat www.oecd.org/sdd           www.stats.oecd.org         



• Ahmad, N., J. Ribarsky and M. Reinsdorf (2017), "Can potential mismeasurement of the digital 
economy explain the post-crisis slowdown in GDP and productivity growth?", OECD Statistics 
Working Papers, No. 2017/09, OECD Publishing, Paris, hiips://doi.org/10.1787/a8e751b7 -en.

• Aeberhardt,  L, F. Hatier, M.Leclair, B. Pentinat and J-D. Zafar, 

• Blanchet, D., Khder, M.-B., Leclair, M., Lee, R., Poncet, H. & Ragache, N. (2018). La croissance 
est-elle sous-estimée ? Insee Références – L’économie française, édition 2018. 
hiips:// www.insee.fr/fr/statistiques/fichier/3614262/EcoFra2018.pdf

• Brynjolfsson, E., A. Collis, W. E. Diewert, F. Eggers, and K. Fox (2018), ‘GDP-B: Accounting for the 
Value of New and Free Goods in the Digital Economy’, NBER Working Paper Series, Working Paper 
25695, National Bureau of Economic Research, Cambridge, MA. 

• Byrne, D. and C. A. Corrado (2020), The Increasing Deflationary Influence of Consumer Digital 
Access Services, Finance and Economics Discussion Series Divisions of Research & Statistics and 
Monetary Affairs Federal Reserve Board, Washington, D.C. 2020-021.

• Diewert, E. and R. Feenstra (2019), Estimating the Benefits of New Products, NBER Working Paper 
25991. 

• Diewert, E., K. J. Fox and P. Schreyer (2019), Experimental Economics and the New Commodities 
Problem,  Discussion Paper 19-03, Vancouver School of Economics.

References



• ECB (2021), Inflation Measurement and its Assessment in the ECB’s Monetary 
Policy Strategy Review, ECB Occasional Paper, 265: 1-115.

• Groshen, E. L., Moyer, B. C., Aizcorbe, A. M., Bradley, R. & Friedman D. M. (2017). 
How Government Statistics Adjust for Potential Biases from Quality Change and 
New Goods in an Age of Digital Technologies: A View from the Trenches. Journal 
of Economic Perspectives, 31(2), 187–210. hiips:// doi.org/10.1257/jep.31.2.187

• Hicks, J.R. (1940), “The Valuation of the Social Income”, Economica 7, 105-124.

• Reinsdorf, M. and P. Schreyer (2019), "Measuring consumer inflation in a digital 
economy", OECD Statistics Working Papers, No. 2019/01, OECD Publishing, 
Paris, hiips://doi.org/10.1787/1d002364 -en.

• Triplett, J. (2006), Handbook on Hedonic Indexes and Quality Adjustments in Price 
Indexes: Special Application to Information Technology Products, OECD 
Publishing, Paris, hiips:// doi.org/10.1787/9789264028159-en

References


