Improved Estimates of Capital Formation in the National
Health Expenditure Accounts

Arthur L. Sensenig and Gerald F. Donahoe

The National Health Expenditure Accounts
(NHEA) were revised with the release of the
2004 estimates. The largest revision was
the incorporation of a more comprehensive
measure of investment in medical sector
capital. The revision raised total health
expenditures’ share of gross domestic product
(GDP) from 15.4 to 15.8 percent in 2003.
The improved measure encompasses invest-
ment in moveable equipment and software,
as well as expenditures for the construction
of structures used by the medical sector.

INTRODUCTION

The NHEA measure spending on health
care in the U.S. With the most recent
release of estimates for 1960-2004, the
NHEA underwent a comprehensive or
benchmark revision. The largest revision
to the NHEA was due to the changes to
the investment estimates. Figure 1 dem-
onstrates the significance of this revision.
To more accurately measure investment
in medical capital, and to comply with
internationally accepted standards, such
as the System of Health Accounts (SHA)
developed in 2000, by the Organization for
Economic Co-operation and Development
(OECD), the NHEA definition of con-
struction has been revised and expanded.
Specifically, a number of government-spon-
sored advisory panels have recommended
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that the capital equipment acquired by
health care providers be added to the
NHEA definition of investment. In an effort
to address these recommendations, CMS
contracted for an evaluation of the available
sources of data for improving the NHEA
estimates of investment (Donahoe, 2002).

The revised estimates of investment in
medical sector capital embody several dis-
tinct advantages over the previous con-
struction estimates. First, by including
moveable medical equipment and software
in the definition of capital goods, the NHEA
provides a more accurate picture of the
total investment required to deliver health
care services in the U.S. Second, by includ-
ing office buildings occupied by health
care providers in the estimates of spending
for medical structures, the NHEA more
accurately reflect the national investment
in structures required for the current level
of health care delivery. Third, by creating
a set of estimates that reflect not only the
current level of investment, but include
economic depreciation and the net stock of
medical sector capital as well, the medical
sector can be compared to the economy
at large, and to other industrial sectors in
terms of capital requirements and the effi-
ciency of investment. As such, the redefini-
tion of investment more closely aligns the
scope and definitions of the NHEA with
National Income and Product Accounts
(NIPAs) maintained by the Bureau of
Economic Analysis (BEA) an agency
of the U.S. Department of Commerce.
Additionally, the redefinition aligns the
NHEA more closely with the SHA.
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Figure 1

Estimates of Investment in Medical Sector Structures, Equipment and Software:
Calendar Years 1960-2004
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NATIONAL ECONOMIC ACCOUNTS

“National economic accounts give Sys-
tematic empirical form to the structure,
patterns, and performance of an economy”
(Young and Tice, 1985). Many of the con-
cepts and definitions that underlie national
economic accounts served as the basis
for the national health accounts that were
subsequently developed in the U.S. and
elsewhere. In most countries, national eco-
nomic accounts are prepared using inter-
nationally accepted principles and conven-
tions. These principles and conventions
are codified in the System of National
Accounts (SNA) which has been accepted
and endorsed by the United Nations and
several other international organizations.
The SNA “...consists of a coherent, consis-
tent and integrated set of macroeconomic
accounts, balance sheets, and tables based

on a set of internationally agreed upon on
concepts, definitions, classifications, and
accounting rules” (United Nations, 1993).
To explain the revised estimates of invest-
ment in the NHEA it is important to briefly
describe some of the national economic
accounting principles pertaining to invest-
ment and capital formation.

In the U.S., the national economic
accounts consist of three sets of accounts,
prepared and maintained by the BEA, and
by the Board of Governor’s of the Federal
Reserve System. The BEA is responsible
for the Input/Output Accounts and the
NIPAs. The Board of Governor’s of the
Federal Reserve System is responsible for
the third set of accounts known as the Flow
of Funds Accounts.

The NHEA are most directly related to
the NIPAs. The NIPAs are the comprehen-
sive set of accounts that measure the total
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value of final goods and services GDP pro-
duced by the U.S. economy and the total of
incomes earned in producing that output
(gross domestic income [GDI]) (Bureau
of Economic Analysis, 2000a). In effect, the
NHEA attempt to measure the total value
of final goods and services produced in the
medical sector.

The concept of investment is one of the
concepts utilized in a national econom-
ic accounting system. Investment can be
described as output not consumed in the
current annual accounting period; that is
output dedicated to the production of capi-
tal goods (structures, equipment, and soft-
ware) that will be used to create goods and
services in the future. Various categories
of investment are identified in the NIPAs.
Gross private domestic investment (GPDI)
is business investment including invest-
ment in new housing, which is treated as
a business in the NIPAs. GPDI is divided
into fixed investment and inventory invest-
ment.! The criterion for the types of com-
modities classified as investment is some-
what loosely considered to be goods that
have a useful economic life (or that con-
tribute to production and generate income
over a period) of more than one year. The
differences between the NIPAs and both
tax accounting and business accounting
are related to conventions that have been
established in the national accounts to
ensure that the Nation’s production is
properly measured.

The concept of capital is another of the
economic concepts utilized in a national
economic accounting system. National eco-
nomic accounts distinguish between two
related measures of capital: capital forma-
tion, also known as capital accumulation, is
new investment in structures, equipment,
and software for use in production while
capital stock represents the value of the

1SNA does not include inventories in the capital account (Mead,
Moses, and Moulton, 2004).

stock of existing capital (e.g., structures,
equipment, and software) at some point in
time. Capital formation or new investment
can be measured gross or net of the current
year’s depreciation—the consumption of, or
using up of, fixed capital in the production
process. The gross investment measure
includes capital goods that replace capital
goods that have been used up (deprecia-
tion) as well as capital goods that expand
the Nation’s capital stock. While most
aggregate measures in national economic
accounts are expressed as gross of depre-
ciation, net investment is also important in
that it reflects investment over and above
that necessary to replace capital used up
in production. Net investment reflects the
amount by which the productive capacity
has expanded during the year.

The cumulation of capital formation yields
stock of capital. Measured at year end, gross
stock is the accumulation of past years’
investment, and is calculated as the gross
stock at the beginning of the year plus gross
investment during the year less discards
(sometimes referred to as retirements or
disposals) during the year. If we express
the stock of a particular type of capital good
(for example, hospital beds) in dollar terms,
we can combine that with the dollar value
of other capital stock, such as buildings,
computers, and ambulances. The net stock
of capital is a measure of the wealth that is
embedded in the capital; it is calculated as
gross stock minus the accumulated depre-
ciation. The net stock is the value that the
business might expect to realize if it sold
the asset. Depreciation is the difference
between the values of two assets that are
identical, except for their age.

NHE ACCOUNTING

Using national economic accounting
principles and concepts as a platform, the
NHEA were designed to describe and
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measure economic activity related to the
provision of health care services and
goods in the U.S. Typically, national health
accounts show total NHE as a percentage
of GDP, health care expenditures by type
of service or product, and health expen-
ditures by source of funding, including
changes over time in these measures.

Spending for health care goods and ser-
vices is measured at three levels of aggre-
gation in the NHEA:

e Personal Health Care Expenditures
(PHCE)— is comprised of therapeutic
goods or services rendered to treat or
prevent a specific disease or condition
in a specific person. In the NHEA, this
spending is broken down by type of
provider (hospital services, physician
services, etc.) and source of funding
(private health insurance, Medicare,
Medicaid, etc.)

® Health Services and Supplies—is the
sum of PHCE, government public health
activity, and program administration
(which includes the net cost of private
health insurance). Health services and
supplies represent spending for medical
care rendered during the year.

e NHE—is the sum of all health care
expenditures is comprised of health ser-
vices and supplies plus investment—the
sum of the non-commercial research and
the capital formation estimates (Centers
for Medicare and Medicaid Services,
2004). Table 1 shows the dollar amounts
of these aggregations.

The boundary of economic activity
included in the NHEA does not encompass
spending for public and private functions
that often overlap the health sector, such
as nutrition and food safety programs, sani-
tary water and sewage systems, and many
social assistance programs (for example,
old age homes and group homes for the
disabled).

EVALUATION OF POTENTIAL DATA
SOURCES

Medical Sector Capital Estimates

The first step in the study undertaken by
CMS was to survey possible data sources
on investment in private and public medical
sector structures and equipment. Potential
data sources were evaluated from Federal
Government statistical programs, as well
as data available from private sources. The
search for potential data sources narrowed
the possibilities to six statistical series dis-
cussed below; two are produced at the U.S.
Census Bureau, three are prepared by the
BEA, and the sixth is a composite of data
series produced by both agencies. These
data sources are described in Tables 2
and 3. This identification and evaluation of
potential data sources was the foundation
of the methodology CMS adopted to create
the revised investment time series.2

Each potential data source was evalu-
ated using the following criteria:
¢ Coverage—What types of establishments

(private or public sector), and what parts

of the health industry are covered?

¢ Asset Boundaries—What type of assets
are included: are structures, equipment,
and software included?

e Sample Type—Whether the data series
is constructed from a census or a sam-
ple, how is the sample structured?

¢ Frequency of Publications—How often
are the data series published?

e Timeliness of Publication—How soon
after the close of the reference period is
the data series published?

e Prevalence of Measurement Errors—
How reliable are the data series?

2Two additional sources of data were considered in the study,
but are not examined in this article. These are Medicare Cost
Report and the American Hospital Association Annual Survey.
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Table 3
Statistical Characteristics of Sources of Fixed Investment Data for Health: 1999-2000

Real, or Price

Timeliness: Adjusted, End-of-Year
Type of Latest Year  Timing of Measures Stocks
Data Source Sample Frequency Available? Reporting Available Available
Construction Put-in-Place Survey Probability Monthly2 2000 Put in Yes No
Place
Commodity Flow Procedure Hybrid Annuald 2000 Delivery Yes No
Annual Capital Expenditures Survey Probability Annual 1999 Hybrid No No
Capital Flow Table Hybrid 5-Year 1992 Hybrid No No
Intervals

Bureau of Economic Analysis (BEA)

Industry Capital Stock Program Hybrid Annual 1999 Hybrid Yes Yes
BEA-Census Bureau Government

Investment for Health Probability Annual 20004 Hybrid No No

1 The latest year available shown when original study was performed in 2002. More recent data is now available.

2 Annual estimates derived as sum of the months.

3 Most recent 2 years are extrapolated using less detailed quarterly estimates, based on an abbreviated procedure.

4 BEA estimates for 2000 are based on judgments. The latest government finances available is preliminary, based on State governments only (no

local governments) for fiscal year 1999.
SOURCE: G.F. Donahoe, Capital in the National Health Accounts, 2002.

e Statistical Characteristics—These include
whether real (inflation adjusted) observa-
tions are available and whether end-of-
year stocks are available.

The first data source examined was
the Value of Construction Put in Place
(VPIP) survey, conducted by the U.S.
Census Bureau (2003a). The VPIP reports,
also known as the C-30 reports, are pub-
lished monthly. For private non-residen-
tial and for State and local government
buildings, the data are from the Bureau’s
Construction Progress Reporting Survey.
The Federal Government gathers data
directly from government agencies or from
budget documents. The second potential
data source examined was the Annual
Capital Expenditures Survey (ACES),
also produced by the U.S. Census Bureau
(2006). This survey of companies has been
conducted by the bureau since 1992 and
runs through the latest survey for 2005.
Although the ACES is collected on a com-
pany basis, the bureau requests that com-
panies separate capital expenditures along
divisional lines or lines of business.

The BEA produces several data series
on investment in capital goods in the U.S,,
three of which have particular relevance
to the NHEA estimates of medical sector
capital goods. The third potential data source
examined in this study was the output of
the commodity-flow procedure (CFP) calcu-
lated by the BEA largely with data from the
U.S. Census Bureau (Bureau of Economic
Analysis, 1998). The CFP is used in the pro-
duction of the input-output tables and the
NIPAs. The starting data source for the CFP
is manufacturers’ shipments, collected at 5
year intervals (for years ending in 2 and 7) in
the Census of Manufacturers and annually in
the Annual Survey of Manufacturers (ASM),
both conducted by the U.S. Census Bureau.
Note that the CFP does not yield indepen-
dent estimates of investment by industry.
The CFP is discussed here because it is an
input to the procedure used by the BEA to
estimate investment by industry and in a sim-
ilar procedure proposed for use by CMS.

The fourth potential data source exam-
ined was the capital flow tables (CFT),
produced by the BEA using data from
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the economic censuses and other sourc-
es (Bonds and Aylor, 1998). These data
series, published only for economic census
years (years ending in 2 and 7), measure
the purchases of capital (structures, equip-
ment, and software by type) by the using
industries. The fifth potential data source
examined was the BEA capital stock pro-
gram which includes estimates of invest-
ment, depreciation, and capital stock by
industry, derived largely from the U.S.
Census Bureau and BEA sources. These
investment flows are adjusted from an
industry-of-use to an industry-of-ownership
basis using information on leasing from
trade sources and other data. In addition,
BEA had until recently reclassified invest-
ment by nonprofit institutions to the real
estate industry.3

The sixth and last potential data source
reviewed for creating estimates of invest-
ment in medical sector capital goods by
government(s) is a composite of series
prepared by the U.S. Census Bureau and
the BEA. The Census Bureau collects
data on State and local government invest-
ment by functional category in a Census
of Governments conducted every 5 years
(in years ending in 2 and in 7). In addi-
tion, the bureau conducts annual surveys
of all of the State governments and a
sample of local governments. For exam-
ple, the survey of government finances
for 2000 included all county governments
with 1997 populations of 100,000 or more
and all municipalities with 1997 popula-
tions of 75,000 or more. Governments of
jurisdictions with smaller populations are
sampled (U.S. Census Bureau, 2003b).
Federal Government data are derived by
the bureau from the Budget of the United
States and related documents.

3 Effective with their latest comprehensive revision, BEA
changed this procedure. The resulting estimates are more
compatible with the NHEA, and will facilitate CMS’ use of BEA
estimates in the future.

The BEA publishes government gross
investment data for medical capital on a
regular basis as part of the NIPAs. For State
and local governments, BEA estimates are
based largely on census of governments
and government finance data. BEA sub-
tracts expenditures for land and existing
assets, converts the government finance
data from fiscal years to calendar years,
and adds estimates of capital expenditures
for software (Bureau of Economic Analysis,
2000b). The resulting investment spend-
ing conforms to the International Class-
ifications of the Functions of Government
(United Nations Statistical Commission,
1999).

Each of the six potential data sources
was evaluated using the seven criteria
previously listed. Table 2 contains informa-
tion on the first two of the evaluation cri-
teria—the coverage and asset boundaries
of the six potential data sources. Note that
in Table 2, only two potential data sources,
the BEA industry capital stock program
and the BEA-Census government health
investment series cover all components
of capital formation; that is structures,
equipment, and software. Also note that
the asset boundary, i.e., what is included
in and excluded from investment, differs
by data source. For the VPIP survey, this
determination is by type of structure. In
the CFP, the CFT, and the BEA industry
capital stock program this determination
is by asset type. In ACES and in the BEA-
Census government investment for health
series, the companies, nonprofit institu-
tions, and government units that own or
use the capital and file reports in these
programs determine what is included as
capital.

Table 3 details the evaluation of the poten-
tial data sources for the remaining five
evaluation criteria—sample type, frequency
of publication, timeliness of publication,
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prevalence of measurement errors, and sta-
tistical characteristics. Table 3 contains the
characteristics of the potential data sources
at the time the study was done. More recent
years of data have become available since
the study was done, and this limitation only
effects the information on the latest year of
data available. The remaining characteris-
tics remain as described for the most cur-
rent releases of these series.

Table 3 shows the sample type and
the frequency of publication of each data
source and describes the characteristics
of each potential data source with regard
to the fifth evaluation criterion, timeliness
of publication. Two other criteria used to
evaluate the potential data sources are also
detailed in Table 3: the publication lag, or
the number of months between the end
of the reference year and the month that
the data become available, as well as the
timing of reporting which shows the point
in time at which the investment is mea-
sured. The desired timing of the reporting
or recording of investment is the point in
time when the asset is installed and avail-
able for use. The delivery basis, which is
indicated only for the CFP comes close to
this desired timing. The put-in-place tim-
ing of the VPIP is somewhat earlier than
desired, and the other sources are hybrids
of delivery and put-in-place timing. The
remaining columns show the availability of
price adjusted measures of investment and
whether end-of-year stocks are available.
These correspond to the last evaluation cri-
terion, statistical characteristics. Note that
only two of the six sources (the CFP and
the BEA industry capital stock program)
provide price-adjusted measures, and only
the BEA industry capital stock program
provides end-of-year stock levels.

The sixth evaluation criterion—preva-
lence of measurement errors—must be
inferred from the other evaluation criteria,
notably sample type. Data from nearly

every statistical source contain some mea-
surement errors, which result from a wide
variety of causes. For example, it is difficult
to keep a universe list of establishments
up to date because of statistical births and
deaths. 4 Errors can also result from inabil-
ity to obtain information about all entities
in the sample as well as from response
errors, definition difficulties, differences
in the interpretation of questions, mistakes
in recording or coding the data; and other
errors of collection, response, and coverage
(U.S. Census Bureau, 2001). Most aspects
of these errors cannot be evaluated; there
is little information from the sources on the
extent of errors because the organizations
that produce the statistics often have no
way of knowing the effect of these errors
on the statistics.

Another type of measurement error,
sampling error, can only be calculated if
the data are collected in a probability sam-
ple. Table 3 shows that the VPIP, ACES,
and government finances (which underlies
the BEA-census government investment in
health measure) are based on probability
samples and as such are subject to sam-
pling error. In the case of VPIP this dif-
ficulty is compounded by the fact that the
universe from which the sample is drawn
excludes a significant part of construction
activity. The VPIP estimates are adjusted
upward by a fixed percentage for every
period to account for small projects not
covered by the Dodge Contract Awards
data.> This adjustment could have a sig-
nificant negative impact over time on the
accuracy of the estimates.

The manufacturers’ shipments data, the
main ingredient in the calculation of the
CFP estimates, are based on a virtual

4 A complete enumeration is often considered to be the optimal
estimation tool. However, complete enumerations (or censuses)
are rare and more expensive than samples.

5 EW. Dodge Division, McGraw-Hill Information Systems
Company conducts this survey on projects values at $75,000 or
more. The data from the survey are inputs to the Census C-30
Value Put-in-Place construction reports.
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complete count in census years (e.g., 1992
and 1997) so that sampling is not an issue.
Data for other years are based on the ASM,
which is a probability sample. The ASM
covers all manufacturers above a certain
size and uses sampling for smaller manu-
facturers. The shipments data for the latest
2 years, however, are usually based on a
monthly sample of companies (with some
divisional reporting) that is not a prob-
ability sample. In addition, the shipments
available from the monthly sample are
industry-based rather than product-based
and are available only in a greatly reduced
level of detail. Many other data sources are
involved in the commodity-flow estimation
procedure (for example, export and import
data) so that the sample type in the table
to describe the commodity flow procedure
estimates is labeled hybrid.

The other data sources—the CFT and
the BEA industry capital stock program—
are also labeled as hybrid. The CFT is only
calculated for census years and much of the
source data are therefore largely based on
universe counts. However, the data used to
allocate the investment flows by industry
are very limited. The BEA capital stock
program embodies data from the VPIP, the
commodity flow estimates, ACES, and the
CFT and, therefore, reflects both the sta-
tistical strengths and weaknesses of these
sources.

METHODOLOGY

Revised Estimates of Investments in
Medical Sector Capital

None of the data sources on private
capital formation previously described are
exactly appropriate for the private capi-
tal component of the NHEA. Data from
the health industry part of BEA’s indus-
try capital program comes closest to the
needs of CMS for purposes of estimating

capital formation in the NHEA. These BEA
health industry estimates are prepared
using estimates of private investment from
the other four data sources previously dis-
cussed. However, the BEA health estimates
cover the assets owned by health industry
firms rather than those used by the health
industry. Consequently, CMS developed
estimates on an “industry of use” basis,
including non-profit organizations. This
section briefly describes the sources and
procedures used to develop the private
and public investment estimates recently
published in the NHEA. The private sector
estimates have been developed using pro-
cedures similar to those used for the BEA
estimates.6 The government estimates are
based on the BEA-Census estimates of
government investment in health activities.
These estimates are reasonable for this
purpose, and there are no better alterna-
tives that cover structures, equipment, and
software. The depreciation and net stock
estimates were developed from the new
investment flows using somewhat more
simplified procedures than employed by
BEA.

The revised CMS estimates for private
sector investment flows, capital stocks and
depreciation are a blend of data from
other sources, as is the case for the BEA
estimates. The estimates are calculated as
follows (major differences from the BEA
estimates are also noted):
¢ An aggregate, or control series for medi-

cal capital investment was developed for

all years (1960 to 2004). The aggregate
series for years 1993 forward was based
on ACES data for structures and equip-
ment. The ACES estimates have been
adjusted for several inconsistencies on
the basis of ACES improvements intro-
duced in 1996 (from covering companies
mprovided CMS with estimates of investment for the
health industry including non-profit institutions. However, BEA

has not developed corresponding estimates of depreciation and
net stocks.
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with five or more employees to compa-
nies with one or more employees) and in
1999 (from covering industries with one
or more employees to covering indus-
tries with payrolls).

e The aggregate series for years prior
to 1993 was developed using the CFT
level for 1992, extrapolated backward
using separate series for investment in
health industry structures and equip-
ment. The trends in the control series
for structures were determined from the
U.S. Census Bureau’s construction VPIP
series. The trends in the control series
for equipment were determined by a
composite series based on the Bureau’s
manufacturer’s shipments series.

e Data on the mix of assets purchased
by the health industry were needed to
derive estimates of stocks and deprecia-
tion, and the CFT served as the starting
point. These estimates were available for
the following benchmark years: 1963,
1967, 1972, 1977, 1982, 1992, and 1997.
The intervening years were interpolated
linearly; the 1963 distribution was used
for years prior to 1963, and the 1997 dis-
tribution was used for years since 1997.

e The CFT data were used to distrib-
ute the aggregate series by asset type.
Estimates of software purchases by the
health industry were added after this
step because software was not included
in the CFT levels.

¢ Appropriate depreciation rates were then
applied to the investment flows by asset
type to calculate depreciation; net stocks
were calculated as cumulated gross
investment less cumulated depreciation.
The revised CMS estimates for public

or government sector investment flows,

capital stocks and depreciation are based
directly on the BEA estimates of govern-
ment investment in medical capital.

The estimating procedures used by CMS
differ from those employed by BEA as fol-
lows:

e The CMS estimates have not been
adjusted from an industry-of-use to an
industry-of-ownership basis. The use of
assets in health care is the more relevant
concept for the NHEA because it reflects
the use of capital in the production of
health services. While ownership plays
an important role in the measurement
of rates of return, it is not an important
enough consideration to diverge from a
use basis. Also, the difference between
the ownership and use basis is probably
not as large in the health industries as in
some other industries of concern to the
BEA (for example, the transportation
industry).

e An iterative statistical procedure used
by BEA to balance the all-asset series to
the totals of investment for all industries
is not relevant for the CMS measures
because CMS’ goal is to derive estimates
for the health care industry only, not for
all private industries.

e For some asset types, CMS procedures
used more simplified depreciation and
net stock calculations than those used
by BEA.

SUMMARY AND CONCLUSIONS

The revised estimates of investment in
medical sector capital for 1960 to 2004
were introduced in the NHEA estimates
released in January 2006 (Smith et al,
2006).7 These estimates of are presented
in Table 4. The redefinition of medical sec-
tor structures and the addition of medical
sector capital equipment, and software
increased total NHE by $51.4 billion in

7 A data processing error in these estimates resulted in an over-
statement of State and local structures. This error was corrected
and will be reflected in the January 2007 release of the NHEA.
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Figure 2
Estimates of Investment in Medical Structures: Calendar Years 1960-2004
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2003. The 2003 estimates of investment
in structures (previously titled construc-
tion) were revised upward by $7.1 billion
(Figure 2). The addition of estimates of
investment in capital, equipment, and soft-
ware used by the medical sector increased
total NHE by an additional $44.3 billion.
The impact of the revisions on total NHE
varies over time.

The relationship between total health
care expenditures and investment in struc-
tures, equipment, and software used by
the medical sector changes considerably
over the 44 years in the time series. In 1960
total investment in structures and capital
equipment used by the medical sector
represented 6.9 percent of total health care
spending. This share increased to a high
8.1 percent in 1971, then declined slowly
so that by 2004, medical sector investment
in capital accounted for 4.3 percent of NHE

(Figure 3). The asset mix in the revised
estimates changes considerably over time.
In 1960, investment in equipment and soft-
ware was roughly one-fifth of investment in
structures (Figure 4). By 1980, the invest-
ment in equipment and software was about
three-fifths the investment in structures.
By 1995, investment in equipment slightly
exceeded investment in structures, and by
2004 equipment investment was more than
20 percent greater than the investment in
structures. This change in the asset mix
has implications for studies of multifactor
productivity, the impact of technological
change, and the relationship of investment
to total health spending.

In summary, CMS commissioned a study
on investment in structures and capital
equipment including software used by the
medical sector. This study led to the prepa-
ration of revised estimates on investment in
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Figure 3

Investment in Medical Sector Structures, Equipment and Software as a Share of Total National
Health Expenditures (NHE): 1960-2004
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capital in the NHEA. The broader measure
of investment by the medical sector in the
revised estimates improved the usefulness
of the NHEA and makes them more com-
parable with other measures of aggregate
economic activity, such as GDP. The revised
investment estimates improved NHE as
an indicator of the share of the economy
engaged in the provision of health care
goods and services. Finally, the changes
in methodology and definition brought the
NHEA closer to various economic account-
ing standards, including those recognized
by the OECD and the United Nations.
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Figure 4
Estimates of Investment: Calendar Years 1960-2004
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