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All capital goods which have a knowledge component to them.
These goods are produced from firms’ spending on activities such
as

Development of software and computerized databases
Scientific and non-scientific R&D

Training

Advertising

vV v v v Y

Organizational design and change
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» Many firms' expenditures are directed towards creating or
purchasing intangible capital inputs (i.e., knowledge capital
goods).

> Yet, these are treated by national income accounts as
intermediate inputs which get fully used up in the production
process

» Question: What is the impact of capitalizing intangible

investment, as opposed to expensing it, on GDP growth in
Canada?
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Methodology: Overview

» Identify and list items that are “commonly” thought to
represent intangible goods

» Find sources that might supply data on spending on such
goods

» Determine the part that is long-term investment

» Eventually, calculate the real investment in intangibles. Why?

1. Calculate the bias in estimates of real GDP growth
2. Analyze impact on growth accounting
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Methodology: List of the Intangible Items

» Computerized information:
» computer software
» computer databases
» Innovative property:
» scientific R&D
» non-scientific R&D
» Economic competencies:

» brand equity
» human capital created inside firms
» organizational change and design
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Methodology of Data Collection and Sources

> Bought-in expenditure data (market transaction): available if a
survey of purchases is in operation [e.g., prepackaged software]

» No bought-in expenditure data: revenues estimates of providers of
knowledge good [e.g., advertising industry]

» Own-account spending (self-constructed): hard to measure without
a particular survey [e.g., R&D surveys]

» When all else fails: “"educated” guess! [e.g., own-account spending
on organizational change and design]



Intangible Expenditure by Item

Spending as a % of Reported GDP
Type of intangible investment 1998 1999 2000 2001 2002 2003 2004 2005
Computerized information 1.09 1.07 1.02 1.19 1.1 1.1 1.06 1.03
Computer Software 0.97 0.95 0.87 0.98 0.89 0.89 0.85 0.83
Computerized databases 0.12 0.12 0.15 0.21 0.22 0.22 0.21 0.20
Innovative property 4.30 4.35 4.49 4.72 4.78 4.80 4.83 4.97
Scientific R&D 1.65 1.68 1.79 1.97 1.91 1.86 1.87 1.90
Mineral exploration 1.04 1.03 1.00 1.08 1.10 1.06 1.09 1.1
Non-Scientific R&D 1.61 1.64 1.70 1.68 1.77 1.87 1.88 1.96
Copyright and license costs 0.03 0.03 0.03 0.05 0.05 0.09 0.10 0.1
New product dvpmt costs in financial industry 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.03
R&D in remaining service industries 1.57 1.60 1.66 1.61 1.70 1.76 1.75 1.82
Economic competencies 3.99 4.07 3.98 3.83 3.90 3.73 3.84 3.79
Brand equity 0.56 0.54 0.54 0.54 0.52 0.48 0.48 0.50
Advertising expenditure 0.47 0.45 0.45 0.45 0.42 0.39 0.39 0.41
Market research 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09
Firm specific human capital 2.38 2.40 2.36 215 223 213 2.26 2.16
Direct firm expenses 1.19 1.20 1.18 1.08 1.1 1.06 1.13 1.08
Wage and salary costs of employee time 1.19 1.20 1.18 1.08 1.11 1.06 1.13 1.08
Organizational structure 1.04 113 1.08 114 1.16 1.12 1.10 113
Purchased 0.66 0.71 0.68 0.72 0.73 0.70 0.69 0.71
Own account 0.39 0.42 0.40 0.42 0.43 0.41 0.41 0.42
Total 9.38 9.49 9.49 9.74 9.79 9.64 9.73 9.78
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Summary of Findings

» Intangible investment averaged in Canada 9.6% of GDP for
the period 1998 to 2005.

» This investment is almost the same as the investment in
physical capital in 2002, a fact similar to the U.S. and the
U.K.

» Canada’s investment in intangibles is lower than the U.S. and
the U.K.

» GDP growth in Canada is on average understated by 0.1% per
year for the period considered with a standard deviation of
0.23%.
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Caveats

» International comparison is difficult because of different data
definitions. Example: UKSIC versus NAICS.Possible solution:
statistical agencies would systematically report data according
to ISIC.But other difficulties. Example: SOC system in the
usS.

» This work focuses only on private expenditures so no public
expenditures

» Time is ripe to ask new and different questions.
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» Explore evidence on certain assumptions:

1. Why 20% of executive time is investment in organizational
change and design?

2. Why should R&D in radio and TV, sound recording and book
publishing industries be double the motion picture R&D?

» Use of better data: executive compensation from BLS is top coded
and it is in most countries. Use for example Frydman and Saks
(2007) or data from COMPUSAT for US corporations.

» Assumption on the price index behavior of intangibles: Corrado et
al. (2006) and Hall (2001, AER).But opposite most likely is true i.e.
that p/ # p”. Why? Items on intangible list mainly produced by
executives and university graduates. Payments to both category of
workers rose in the 80s and 90s and stagnated or fell after 2000.
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Real Mean Compensation of Executives (in thousands)
Source: Frydman and Saks (2007)
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Building Price of Intangibles from First Principles

> Suppose that executives (h5) and university graduates
(hY"V) produce intangibles x’ according to

xt = 0,(hEee) > (hU 1o,
» After optimization, the unit cost of an intangible good is
p/ _ l <WExec>¢f ( WUniv >1¢f
Oc \ ¢ 1—¢r

» Calibrate ¢; to match findings in Corrado et al. (2006) and
set #; equal to economy wide labor productivity.




Real Prices of Tangible and Intangible Goods

Source: NIPA and authors’ calculations
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New Price of Aggregate Investment
Source: NIPA and authors' calculations
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