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A

The Data

All data series are retrieved from the National Income and Product Accounts for the period 1929-2016 and Fixed
Assets Accounts for the period 1901-2016.
National Income and Product Accounts (NIPA-BEA)
1. NIPA 1.7.5: Gross National Product (GNP), Consumption of Fixed Capital (CFC), Statistical Discrepancy
(SDis).
2. NIPA 1.12: Compensation of Employees (CE), Proprietors’ Income (PI), Rental Income (RI), Corporate
Profits (CP), Net Interest (NI), Taxes on Production (Tax), Subsidies (Sub), Business Current Transfer
Payments (BCTP), Current Surplus of Government Enterprises (GE).
3. NIPA 3.5: Federal Excise taxes (Excise Taxes), State and Local Sales taxes (Sales Taxes)
Fixed Assets Accounts (FAT-BEA)
1. FAT 1.1: Current-Cost Net Stock of Private Fixed Assets for Nonresidential Equipment (KP,EQ,N Res ),
Nonresidential Structures (KP,ST,N Res ), Intellectual Property Products (KP,IP P ), Residential (KP,Res );
Current-Cost Net Stock of Government Fixed Assets for Nonresidential Equipment (KG,EQ,N Res ), Nonresidential Structures (KG,ST,N Res ), Intellectual Property Products (KG,IP P ), Residential (KG,Res ); Consumer Durables (KCD ).1
2. FAT 1.3: Current-Cost Depreciation of Private Fixed Assets for Nonresidential Equipment (DEPP,EQ,N Res ),
Nonresidential Structures (DEPP,ST,N Res ), Intellectual Property Products (DEPP,IP P ), Residential (DEPP,Res );
Current-Cost Depreciation of Government Fixed Assets for Nonresidential Equipment (DEPG,EQ,N Res ),
Nonresidential Structures (DEPG,ST,N Res ), Intellectual Property Products (DEPG,IP P ), Residential (DEPG,Res );
Consumer Durables (DEPCD ).
3. FAT 1.5: Investment in Fixed Assets and Consumer Durable Goods: Private Nonresidential Structures
(IPST,N res ), Private Nonresidential Equipment (IPEQ,N res ), Private Nonresidential Intellectual Property
Products (IPIP P,N res ), Private Residential (IPRes ), Government Nonresidential Structures (IGST,N res ),
Government Nonresidential Equipment (IGEQ,N res ), Intellectual Property Products (IGIP P,N res ), Government Residential (IGRes )
4. FAT 2.4: Current-Cost Depreciation of IPP Fixed Assets for Nonprofit institutions serving households
(NPISHs) (DEPN P ISH,IP P )
5. FAT 2.7: Investment in Private IPP Fixed Assets for Nonprofit institutions serving households (NPISHs)
(IPN P ISH,IP P )
6. FAT 7.3 A/B: Current-Cost Depreciation of Government Fixed Assets for Research and Development
(DEPG,RD ).

B

Aggregate Investment and Its components: Tangible and IPP

Investment accounts in structures include nonresidential and residential structures, see Table 5.4.5 in NIPA. Nonresidential structures include (i) commercial and health care (i.e., office buildings (except those constructed at
manufacturing sites and those constructed by power utilities for their own use) hospitals and medical buildings,
multimerchandise shopping, food and beverage establishments, warehouses, and other commercial, (ii) manufacturing, (iii) power and communication, (iv) mining exploration, shafts and wells (i.e., petroleum and natural gas
and mining), and (v) other structures (religious, education and vocational, lodging, amusement and recreation,
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The capital income from consumer durables are added to our economy-wide labor share construct. We have
found that incorporating consumer durables lowers the level of the LS but does not affect its trend.
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transportation, farm, other, brokers’ commissions on sale of structures, and net purchases of used structures).
Residential structures include (i) permanent site (i.e., single-family and multifamily structures) and (ii) other structures (i.e., manufactured homes, dormitories, improvements, brokers’ commissions and other ownership transfer
costs and net purchases of used structures). Second, the investment accounts in equipment include (i) information processing (i.e., computers and peripheral equipment, communication equipment, medical instruments,
nonmedical instruments, photocopy and related equipment, and office and accounting equipment), (ii) industrial
equipment (i.e, fabricated metal products, engines and turbines, metalworking machinery, special industry machinery, general industrial equipment, including materials handling, electrical transmission, distribution, and industrial
apparatus), (iii) transportation equipment (i.e., trucks, buses, and truck trailers, autos, aircrafts, ships and boats,
railroad equipment), and (iv) other equipment (i.e, furniture and fixtures, agricultural machinery, construction
machinery, mining and oilfield machinery, service industry machinery, electrical equipment, and other) less sales
of equipment scrap (excluding autos), see Table 5.5.5 in NIPA. Third, the investment accounts in IPP include
(i) software (i.e., prepackaged–excluding software embedded, or bundled, in computers and other equipment—,
custom and own account), (ii) R&D in businesses manufacturing (i.e., pharmaceutical and medicine manufacturing, chemical manufacturing, semiconductor and other electronic components, motor vehicles, bodies and trailers,
and parts, aerospace products and parts, and other manufacturing), in business nonmanufacturing (i.e., scientific
research and development series, and all other nonmanufacturing) and in nonprofit institutions serving households
(NPISH) (i.e., universities and colleges, and other nonprofit institutions), and (iii) entertainment, literary, and
artistic originals (i.e., theatrical movies, long-lived television programs, books, music and other), see Table 5.6.5
in NIPA.
The levels of nominal investment by types are shown in panel (a) and by subcategory of IPP in panel (b) of
Figure B-1. In 1947, the nominal investments in structures and equipment are 23 billion USD and 17 billion USD,
respectively, and that in IPP capital is negligible. By 2016, the investments in structures and equipment have
reached 1,488 billion USD and 1,175 billion USD, respectively, and that in IPP capital almost 1,000 billion USD.
By subcategory of IPP capital, there were almost no investments in software, R&D and artistic originals in 1947.
The R&D investment gradually increases since the beginning of our sample period and software investment starts
to increase around mid-1970s with a sharp increase after 1995. By 2016, the R&D and software investments
have reached 473 billion USD and 396 billion USD, respectively, while the investment in artistic originals remains
roughly around one fifth of software investment.
The share of aggregate investment of each type of capital and subcategory of IPP capital are plotted in panel
(c) and (d) in Figure B-1. The share of investment in structures decreases from roughly 50% to 40% between the
late 1940s and 2016. The share of investment in equipment also decreases over time but at a lower pace from
40% in the late 1940s to 35% in 2016. This decline in the share of tangible investment is offset by the rise of
the share of IPP investment. The share of IPP investment increases from roughly 10% of the total investment
in the late 1940s to 25% in 2016. The rise of IPP investment share in the beginning of our sample period is
mainly driven by R&D investment (from 6% in 1947 to 13% in 1967) and the rise of share after 1980 is mainly
driven by the software investment (from 2% in 1980 to 11% in 2016). The artistic originals investment share is
relatively flat over the entire sample period around 2%. Clearly, the US is undergoing a structural shift to a more
IPP-investment intensive economy.
The investment share in terms of GNP of each type of capital and subcategory of IPP capital are plotted in
panel (e) and (f) in Figure B-1. The investment share of structures declines from 12% in the 1950s to 7% in
2012, while the investment share of equipment remains relatively constant at around 8% until 2000 and gradually
declines thereafter. In contrast, IPP investment share rises from 1% in 1947 to 5% in 2016. This implies that the
IPP investment grows faster than GNP growth in the U.S. from 1947-2016. The rise of IPP investment share is
mainly driven by R&D and software as in the share of aggregate investment in panel (f).
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Figure B-1: Tangible and IPP Investment, BEA 1947-2016
(a) Tangibles and IPP Investment Levels

(b) IPP Component Investment Levels

(c) Tangibles and IPP Shares of Aggregate Investment

(d) IPP Components Shares of Aggregate Investment

(e) Tangibles and IPP Investment Shares of GNP

(f) IPP Components Investment Shares of GNP

Notes: Tangible investment refers to structures and equipment investment. IPP investment includes software,
R&D and artistic originals. Aggregate investment includes both private investment from businesses and nonprofit
institutions serving households and investment from government.

C

Alternative Measures of the Labor Share

First, we conduct robustness exercises of our main findings using the corporate sector and the “asset-basis” LS
constructed by the Bureau of Labor Statistics (BLS). Second, as external validation exercise, we also compare our
counterfactual accounting LS that uses post-2013 revision data only with the accounting LS constructed using
vintage data.

C.1

The Corporate Sector Labor Share

There are at least two motivations for investigating the accounting LS in the corporate sector.2 First, by focusing
on the corporate sector, we purge ambiguous income from the computation of the LS (i.e., there is no proprietors’
income), see the discussion in Karabarbounis and Neiman (2014).3 Second, the corporate sector does not include
either the housing sector or the government sector, where the measurement of the accounting LS is subject to
criticism (Gomme and Rupert, 2004, 2007).
Panel (a) of Figure C-1 shows tangible capital (structures and equipment) and IPP investment in USD in
the corporate sector. The structural shift to a more IPP intensive corporate sector can be seen from the graph
that the IPP investment has exceeded the investment in structures since 1990. Panel (b) of Figure C-1 shows the
tangibles and IPP investment shares of aggregate investment in the corporate sector. The share of investment in
IPP has increased from 9% in the late 1940s to 27% in the late 1990s, reaching 35% in 2016. The IPP figures
are larger for the corporate sector than for the entire economy, suggesting a stronger structural shift toward IPP
capital intensity in the corporate sector. Part of the reason of this observation is that the corporate sector does
not include residential investment. Further, Panel (c) of Figure C-1 shows the investment share of gross value
added in the corporate sector, which tells us how important the investment in IPP is to produce value added in
the corporate sector. The share of investment in IPP has increased from 1% in the late 1940s to 5% in the late
1990s, reaching 6% in 2016.
The accounting LS for the corporate sector is shown in Figure C-2 (blue line).4,5 The accounting LS in the
corporate sector remains steady around a value of 0.63 from the late 1940s to the late 1970s and, as noted by
Karabarbounis and Neiman (2014), it exhibits a decline from 0.63 in 1975 to 0.56 in 2013, with an accelerated
decline starting in the early 2000s.6 Then, we construct a counterfactual accounting LS for the corporate sector
as we did for the economy-wide LS in Section 3. That is, we remove the corporate sector investment in IPP
from the corporate sector capital income and gross value added. Note that capital income in the corporate sector
is simply gross value added minus compensation of employees. This creates a counterfactual accounting LS
for the corporate sector consistent with the pre-revision accounting that treats IPP as an expense (orange line,
Figure C-2). We find that excluding IPP from the corporate LS flattens out the trend of the accounting LS in
the corporate sector. In other words, extending our analysis to corporate sector does not change our main finding
2

The corporate sector represents 55% of GNP in 1948 and 65% in 2013. It increases to 71% in the early 1980s
and decreases to 65% in the 2000s.
3
See also earlier treatments of the corporate LS in Boldrin and Peralta-Alva (2009) (among others).
4
We compute the accounting LS for the corporate sector by dividing the compensation of employees in the
corporate sector (i.e., the income accruing to employees, such as wages, salaries, employers’ contributions for
social insurance, and other labor income) by the gross value added in the corporate sector, which consists of the
consumption of fixed capital, compensation of employees, taxes on production and imports less subsidies, and net
operating surplus. In turn, net operating surplus consists of net interest and miscellaneous payments, business
current transfer payments, and corporate profits. These data is recovered from Table 1.14 in NIPA and from 4.7
in FAT.
5
Here we focus on the joint behavior of financial and nonfinancial corporate businesses. The accounting LS
behavior of the entire corporate sector and the nonfinancial corporate sector are similar because the financial
corporate sector is relatively small. The gross value added of the financial corporate sector accounts for 4% of
the corporate gross value added; this proportion slowly increases to 12% toward the end of the sample.
6
Our corporate LS is identical to the updated LS data supplied by Karabarbounis and Neiman (2014) for the
subperiod 1975 to 2010.

that the decline of the accounting LS can be explained by IPP capitalization.
Furthermore, as for the entire economy, we also note that the cyclical fluctuations of the corporate LS are
not altered by the capitalization of IPP. In particular, the recent decline since 2001 of the counterfactual LS in
the corporate sector does not represent a break from the (insignificant) secular trend. In fact, the counterfactual
corporate labor share peaked (above its secular average) in 2001. Formally, we have computed standard BaiPerron tests and found that they do not pick any sign of structural change for the counterfactual labor share from
1975 to 2016. Therefore the decline of the corporate labor share in the 2000s is more likely to be of a cyclical (or
medium-run) nature.

C.2

The BLS Labor Share

In a recent analysis of the US LS, Elsby et al. (2013) discuss in detail the two main LS constructs provided by
the BLS. The headline measure of the LS provided by the BLS, and available from the Major Sector Productivity
Costs division, corrects for the amount of ambiguous income (mainly, proprietor’s income) using the ratio of selfemployed to employed in the US economy. This carries the implicit assumption that the wages
 earned (per unit
N +SE
where CE is the
of work) by the employed is identical to that of the self-employed, basically LS = CE
Y
N
compensation of employees, Y is output, N is the amount of employees, and SE is the amount of self-employed.
However, Elsby et al. (2013) noted that under this definition of the LS the total amount of labor income in
the proprietors’ sector can and does exceed (from 1981 to 1991) the total amount of proprietors’ income, which
implies the pathological phenomenon that LS exceeds one in the proprietors’ sector or that the capital share (or
the marginal product of capital) is negative in that sector.
In light of this result, Elsby et al. (2013) suggest two preferred measures of LS. The first is the economywide basi” measure which corresponds to our benchmark LS described in Section 3 in the main text, and also
implemented by previous literature on LS dynamics (Cooley and Prescott, 1995; Gomme and Rupert, 2004, 2007;
Rı́os-Rull and Santaeulàlia-Llopis, 2010; Koh and Santaeulàlia-Llopis, 2017). The second is the BLS measure
available from the Major Sector Multifactor Productivity (MSMP) division that is constructed under the assumption that the returns to capital (user-cost based) are the same for proprietors’ income than for the rest of the
economy. This BLS LS construct from the MSMP division is labeled as the ”asset basis” BLS LS. Interestingly,
the MSMP division at the BLS uses the returns to capital from the corporate sector to impute the returns to
capital to proprietor’s income (see Bureau of Labor Statistics (2007)), which implies that the ”asset basis” BLS
LS and the corporate LS must bear resemblance, a conjecture that is largely confirmed by Figure C-2 that plots
the two measures side by side. Therefore, our findings for the corporate sector LS described in Appendix C.1 also
apply to the ”asset basis” LS provided by the BLS.

C.3

The Vintage Labor Share

In this Appendix we conduct an external validation exercise by comparing our counterfactual accounting LS
constructed using post-2013 revision data but following the pre-1999 accounting rule that treats IPP as expense
(Section 3) with the accounting LS constructed using vintage BEA data released in September 1999 (i.e., before
software investment made it into national accounts) from the Archives Library of the St. Louis Federal Reserve
Bank. This comparison is plot in panel (a) of Figure C-3. The two accounting labor shares are trendless and show
remarkably similar fluctuations. This externally validates our counterfactual accounting LS constructs that undo
the accounting changes in the treatment of IPP using post-2013 revision data only. In panel (a) of Figure C-3
we conduct the same exercise but with the pre-2013 accounting rule that treats software as investment and R&D
(and artistic originals) as expense. Again, the two accounting labor shares are remarkably alike.

Figure C-1: Corporate Sector Investment
(a) Tangibles and IPP Investment Levels

(b) Tangibles and IPP Shares of Corporate Investment

(c) Tangibles and IPP Investment Shares of Corporate Value
Added

Notes: Panel (a) shows the investment in structures, equipment, and IPP in the corporate sectors in USD from
FAT 4.7. Panel (b) shows the share of nominal investment by type of capital in terms of the aggregate investment.
Similarly, panel (c) shows the investment share of each capital type in terms of gross value added.

Figure C-2: Corporate Labor Share (BEA) and Asset-Basis Labor Share (BLS)

Notes: The corporate accounting LS (blue line) refers the labor share constructed using post-2013 revision BEA
data from 1947 to the latest available year 2016 based on the corporate definition described in the text. The
counterfactual accounting LS in the corporate sector reproduces the pre-1999 accounting rule in which IPP is
expensed as explained in the text. The ”asset basis” BLS LS is retrieved from the Major Sector Multifactor
Productivity (MSMP) division at the BLS (i.e. the green line).

Figure C-3: Counterfactual Accounting LS and Vintage LS
(a) Pre-1999 Accounting Rule

(b) Pre-2013 Accounting Rule

Notes: In panel (a), we plot our first counterfactual accounting LS (orange line) in Section 3. This counterfactual
accounting LS is constructed using post-2013 revision data but following the pre-1999 accounting rule that treats
IPP as expense. We also plot the accounting LS constructed using vintage BEA data (green line) released in
March 1999 from the Archives Library of the St. Louis Federal Reserve Bank. In panel (b), we plot our second
counterfactual accounting LS (pink line) in Section 3. This counterfactual accounting LS is constructed using
post-2013 revision data but following the pre-2013 accounting rule that treats software as investment and R&D
(and artistic originals) as expense. We also plot the accounting LS constructed using vintage BEA data (green
line) released in March 2013 from the Archives Library of the St. Louis Federal Reserve Bank.

D

A Broader Historical Perspective: From 1929 to 2016

Here, we extend the historical perspective of our analysis to the U.S. sample from 1929 to 2016, as early as NIPA
allow us to trace back to.7 First, until 1930, IPP investment represents less than 3% of aggregate investment.
The share of IPP in aggregate investment starts to grow almost linearly since the 1930s, reaching a value above
20% in the 2000s and close to 30% in the most recent years (panel (a), Figure D-1). Second, visual inspection of
the accounting LS (blue line, panel (b), Figure D-1) implies that the decline of the accounting LS is a phenomenon
that starts primarily after the Second World War. We redo the counterfactual accounting exercises described in
Section 3, but with this larger sample period. We find that the counterfactual LS that follows that pre-1999
accounting rule (orange line, panel (b), Figure D-1) is upward sloping. That is, the effects of IPP capitalization
are even stronger if we use the larger historical sample. For the sample 1929-2016, the coefficient of the linear
trend for pre-1999 counterfactual accounting LS is a significant .016 at 1% significance level.
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Note that while NIPA provides data since 1929, FAT provides data—including the investment series that we
describe next—since 1901.

Figure D-1: Economy-Wide US Labor Share, BEA 1929-2016
(a) Tangible and IPP Shares of Aggregate Investment, 1901-2016

(b) US Labor Share, 1929-2016: Pre- Vs. Post-Revision Accounting

Notes: Panel (a) provides investment in tangibles (structures and equipment) and in IPP as a share of aggregate
investment including private and government investment and residential and nonresidential investment, extending
the analysis to 1901. Panel (b) shows the accounting LS and the counterfactual accounting LS consistent with
the pre-revision accounting that capitalizes IPP as described in Section 3, extending the analysis to 1929.
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