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Taking Account.

A new method to measure
R&D output prices

While the role of research and
development (R&D) in the
economy has generated a vast
literature, relatively little atten-
tion has been paid to how R&D
should actually be measured. In
a recent paper available on the
BEA Web site, BEA economists
Dennis Fixler and Adam Cope-
land suggest a new framework
for estimating R&D output and
output prices, thus allowing for
a time series of real output.

The issue is timely, as the Bu-
reau of Economic Analysis
(BEA) works to refine its R&D
satellite account with an eye on
incorporating R&D spending as
an investment in its national ac-
counts beginning in 2013.

Fixler and Copeland’s ap-
proach starts with a model of
profit-maximizing innovators
that develop R&D output that is
sold to downstream firms. They
then use the model to analyze
the determinants of R&D output
prices and price changes. A key
result is that the price of an R&D
innovation is equal to the
change in the downstream firm’s
profits attributable to the adop-
tion of the R&D innovation.

Because of data limitations,
the authors applied this ap-
proach to the scientific R&D ser-
vices industry. The industry
closely fits the model because
the primary source of receipts
for these establishments is the
sale of R&D services. Further,
more than 70 percent of estab-
lishments in the industry are

single-unit establishments,
which dovetails well with the
model. Compared with the
pharmaceutical or semiconduc-
tor industries, the scientific
R&D services industry provides
a relatively clean look at the pro-
duction of innovation.

However, even with the Cen-
sus Bureau data, the authors did
not have enough information to
directly apply the model to esti-
mate R&D output prices. In
general, this is difficult because
R&D output prices reflect future
profit flows attributable to new
R&D.

Accordingly, the authors used
an indirect measure of R&D
output price changes. Using in-
dustry revenue data with appro-
priate quantity indexes, they
constructed an R&D output
price index that showed an aver-
age annual price change of 5.81
percent between 1987 and 2005.
Opver this period, the growth rate
of price change decelerated; for
the first half of the period, the
average annual price change is
6.53 percent, while in the second
half it is 5.01 percent. Using the
index, the authors also found
that scientific R&D services’ real
revenues grew at an average an-
nual rate of 2.64 percent.

Because the output of these
establishments typically contrib-
utes to one-quarter of total R&D
expenditures, the deflation of
nominal output has large effects
on real total R&D expenditures.
For total R&D expenditures, the
authors developed a two-price-
index approach. For R&D ex-

penditures for which there are
market-based data, they used
their output-based price index.
For those R&D expenditures
without any market-based data,
about three-fourths of the total,
they used an aggregate input-
cost price index, which is com-
monly used as a deflator for
R&D expenditures. Their ap-
proach stands in contrast to the
traditional method of only using
an input-cost price index.

The difference was notable.
Using only an aggregate input-
cost price index to deflate nomi-
nal total R&D expenditures dra-
matically overstated the average
growth rate of real total R&D ex-
penditures.

Over an 18-year period, using
only an aggregate input-cost
price index overstated the level
of real total R&D expenditures
by 14 percent, the authors
found.

Budget translation article
coming in June

The annual article that provides
federal government statistics
based on the proposed budget of
the U.S. government will appear
in the June issue of the SURVEY OF
CURRENT BUSINESS.

Traditionally, this article ap-
pears in the March issue. How-
ever, this year, the detailed 2010
federal budget will be released
later than usual, necessitating a
later publication date. Every
year, BEA provides this article to
allow for more detailed analysis
of the macroeconomic effects of
the budget.



http://www.bea.gov/papers/pdf/MeasuringthePriceofRDcurrent.pdf
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