
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Visit the National Academies Press online, the authoritative source for all books 
from the National Academy of Sciences, the National Academy of Engineering, 
the Institute of Medicine, and the National Research Council:  
• Download hundreds of free books in PDF 
• Read thousands of books online for free 
• Explore our innovative research tools – try the “Research Dashboard” now! 
• Sign up to be notified when new books are published  
• Purchase printed books and selected PDF files 

 
 
 
Thank you for downloading this PDF.  If you have comments, questions or 
just want more information about the books published by the National 
Academies Press, you may contact our customer service department toll-
free at 888-624-8373, visit us online, or send an email to 
feedback@nap.edu. 
 
 
 
This book plus thousands more are available at http://www.nap.edu. 
 
Copyright  © National Academy of Sciences. All rights reserved. 
Unless otherwise indicated, all materials in this PDF File are copyrighted by the National 
Academy of Sciences.  Distribution, posting, or copying is strictly prohibited without 
written permission of the National Academies Press.  Request reprint permission for this book. 
 

  

ISBN: 0-309-54592-7, 224 pages, 6 x 9,  (2005)

This PDF is available from the National Academies Press at:
http://www.nap.edu/catalog/11181.html

http://www.nap.edu/catalog/11181.html

We ship printed books within 1 business day; personal PDFs are available immediately.

Beyond the Market:  Designing Nonmarket 
Accounts for the United States 

Katharine G. Abraham and Christopher Mackie, Editors, 
Panel to Study the Design of Nonmarket Accounts, 
National Research Council 

http://www.nap.edu/catalog/11181.html
http://www.nap.edu
http://www.nas.edu/nas
http://www.nae.edu
http://www.iom.edu
http://www.nationalacademies.org/nrc/
http://lab.nap.edu/nap-cgi/dashboard.cgi?isbn=0309093198&act=dashboard
http://www.nap.edu/agent.html
http://www.nap.edu
mailto:feedback@nap.edu
http://www.nap.edu
http://www.nap.edu/v3/makepage.phtml?val1=reprint
http://www.nap.edu/catalog/11181.html


Panel to Study the Design of Nonmarket Accounts

Katharine G. Abraham and Christopher Mackie, Editors

Committee on National Statistics

Division of Behavioral and Social Sciences and Education

THE NATIONAL ACADEMIES PRESS
Washington, D.C.
www.nap.edu

Copyright © National Academy of Sciences. All rights reserved.

Beyond the Market:  Designing Nonmarket Accounts for the United States
http://www.nap.edu/catalog/11181.html

http://www.nap.edu/catalog/11181.html


THE NATIONAL ACADEMIES PRESS   500 Fifth Street, NW   Washington, DC 20001

NOTICE: The project that is the subject of this report was approved by the Governing
Board of the National Research Council, whose members are drawn from the councils of
the National Academy of Sciences, the National Academy of Engineering, and the Institute
of Medicine. The members of the committee responsible for the report were chosen for
their special competences and with regard for appropriate balance.

This study was supported by an unnumbered contract between the National Academy of
Sciences and Yale University and the Glaser Progress Foundation. Support of the work of
the Committee on National Statistics is provided by a consortium of federal agencies
through a grant from the National Science Foundation (Number SBR-0112521). Any
opinions, findings, conclusions, or recommendations expressed in this publication are
those of the author(s) and do not necessarily reflect the views of the organizations or
agencies that provided support for the project.

Library of Congress Cataloging-in-Publication Data

Beyond the market : designing nonmarket accounts for the United States / Katharine G.
Abraham and Christopher Mackie, editors.
       p. cm.
  Includes bibliographical references.
  ISBN 0-309-09319-8 (pbk.)—ISBN 0-309-54592-7 (pdf)
 1.  Accounting—United States. 2.  Social accounting—United States. 3.  National
income—Accounting.  I. Abraham, Katharine G. II. Mackie, Christopher D.
  HF5616.U5B473 2005
  339.373—dc22
                                                            2004026247

Additional copies of this report are available from The National Academies Press, 500 Fifth
Street, NW, Lockbox 285, Washington, DC 20055; (800) 624-6242 or (202) 334-3313 (in
the Washington metropolitan area); Internet, http://www.nap.edu.

Printed in the United States of America.

Copyright 2005 by the National Academy of Sciences. All rights reserved.

Suggested citation: National Research Council. (2005). Beyond the Market: Designing
Nonmarket Accounts for the United States. Panel to Study the Design of Nonmarket
Accounts, K.G. Abraham and C. Mackie, eds. Committee on National Statistics, Division
of Behavioral and Social Sciences and Education. Washington, DC: The National
Academies Press.

Copyright © National Academy of Sciences. All rights reserved.

Beyond the Market:  Designing Nonmarket Accounts for the United States
http://www.nap.edu/catalog/11181.html

http://www.nap.edu/catalog/11181.html


The National Academy of Sciences is a private, nonprofit, self-perpetuating society of
distinguished scholars engaged in scientific and engineering research, dedicated to the
furtherance of science and technology and to their use for the general welfare.  Upon the
authority of the charter granted to it by the Congress in 1863, the Academy has a mandate
that requires it to advise the federal government on scientific and technical matters.
Dr. Bruce M. Alberts is president of the National Academy of Sciences.

The National Academy of Engineering was established in 1964, under the charter of the
National Academy of Sciences, as a parallel organization of outstanding engineers.  It is
autonomous in its administration and in the selection of its members, sharing with the
National Academy of Sciences the responsibility for advising the federal government.
The National Academy of Engineering also sponsors engineering programs aimed at
meeting national needs, encourages education and research, and recognizes the superior
achievements of engineers.  Dr. Wm. A. Wulf is president of the National Academy of
Engineering.

The Institute of Medicine was established in 1970 by the National Academy of Sciences
to secure the services of eminent members of appropriate professions in the examination
of policy matters pertaining to the health of the public.  The Institute acts under the
responsibility given to the National Academy of Sciences by its congressional charter to
be an adviser to the federal government and, upon its own initiative, to identify issues of
medical care, research, and education.  Dr. Harvey V. Fineberg is president of the Institute
of Medicine.

The National Research Council was organized by the National Academy of Sciences in
1916 to associate the broad community of science and technology with the Academy’s
purposes of furthering knowledge and advising the federal government.  Functioning in
accordance with general policies determined by the Academy, the Council has become the
principal operating agency of both the National Academy of Sciences and the National
Academy of Engineering in providing services to the government, the public, and the
scientific and engineering communities.  The Council is administered jointly by both
Academies and the Institute of Medicine.  Dr. Bruce M. Alberts and Dr. Wm. A. Wulf are
chair and vice chair, respectively, of the National Research Council.

www.national-academies.org

Copyright © National Academy of Sciences. All rights reserved.

Beyond the Market:  Designing Nonmarket Accounts for the United States
http://www.nap.edu/catalog/11181.html

http://www.nap.edu/catalog/11181.html


Copyright © National Academy of Sciences. All rights reserved.

Beyond the Market:  Designing Nonmarket Accounts for the United States
http://www.nap.edu/catalog/11181.html

http://www.nap.edu/catalog/11181.html


v

PANEL TO STUDY THE DESIGN OF NONMARKET ACCOUNTS

KATHARINE G. ABRAHAM (Chair), Joint Program in Survey Methodology,
University of Maryland

DAVID CUTLER, Department of Economics, Harvard University
NANCY FOLBRE, Department of Economics, University of Massachusetts,

Amherst
BARBARA FRAUMENI, Bureau of Economic Analysis, U.S. Department of

Commerce, Washington, DC
ROBERT E. HALL, Hoover Institution, Stanford University
DANIEL S. HAMERMESH, Department of Economics, University of Texas,

Austin
ALAN B. KRUEGER, Woodrow Wilson School, Princeton University
ROBERT MICHAEL, Harris School of Public Policy, University of Chicago
HENRY M. PESKIN, Edgevale Associates, Nellysford, VA
MATTHEW D. SHAPIRO, Department of Economics, University of Michigan
BURTON A. WEISBROD, Department of Economics, Northwestern University

CHRISTOPHER MACKIE, Study Director
MICHAEL SIRI, Senior Program Assistant
MARISA GERSTEIN, Research Assistant

Copyright © National Academy of Sciences. All rights reserved.

Beyond the Market:  Designing Nonmarket Accounts for the United States
http://www.nap.edu/catalog/11181.html

http://www.nap.edu/catalog/11181.html


vi

COMMITTEE ON NATIONAL STATISTICS
2004

JOHN E. ROLPH (Chair), Marshall School of Business, University of Southern
California

JOSEPH G. ALTONJI, Department of Economics, Yale University
ROBERT BELL, AT&T Laboratories, Florham Park, NJ
LAWRENCE D. BROWN, Department of Statistics, University of Pennsylvania
ROBERT M. GROVES, Survey Research Center, University of Michigan
JOHN HALTIWANGER, Department of Economics, University of Maryland
PAUL HOLLAND, Educational Testing Service, Princeton, NJ
JOEL HOROWITZ, Department of Economics, Northwestern University
WILLIAM KALSBEEK, Department of Biostatistics, University of North

Carolina
ARLEEN LEIBOWITZ, School of Public Policy Research, University of

California, Los Angeles
VIJAYAN NAIR, Department of Statistics, University of Michigan
DARYL PREGIBON, AT&T Laboratories, Florham Park, NJ
KENNETH PREWITT, School of International and Public Affairs, Columbia

University
NORA CATE SCHAEFFER, Department of Sociology, University of Wisconsin,

Madison

CONSTANCE F. CITRO, Director

Copyright © National Academy of Sciences. All rights reserved.

Beyond the Market:  Designing Nonmarket Accounts for the United States
http://www.nap.edu/catalog/11181.html

http://www.nap.edu/catalog/11181.html


vii

Preface

One of the long-standing goals of the Committee on National Statistics
(CNSTAT) is the improvement of economic measurement and the data sources
crucial to that measurement. In working toward that goal, recent CNSTAT panels
have produced reports on price and cost-of-living indexes, poverty measurement,
measurement of the economy’s government sector, and the design of environ-
mental and natural resource accounts. The last report in this list, Nature’s Numbers
(National Research Council, 1999), focused on goods and services associated
with the environment, which are in many cases not transacted in markets and
hence not captured in conventional economic accounts. That report did much to
set the conceptual stage for this panel’s broader study of economic activities that
are largely nonmarket in character.

This report is the product of contributions from many individuals. The project
was sponsored by the Yale University Program on Nonmarket Accounts which,
in turn, was funded by a grant from the Glaser Progress Foundation. The Yale
program is directed by William Nordhaus, whose long history of pioneering
research in this and related areas—dating back three decades to his work with
James Tobin on measures of economic welfare and continuing through his chair-
ing of the Nature’s Numbers panel—helped to establish the foundations for this
panel’s work. Dr. Nordhaus, along with Martin Collier of the Glaser Progress
Foundation, attended the first meeting and, in articulating their hopes for the
study, helped the panel sharpen its vision of its charge. The panel is grateful also
to Dan Melnick who served as liaison to the panel for the Yale Program and
contributed valuable suggestions and points of clarification along the way.
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viii PREFACE

Many others generously presented material at panel meetings and answered
questions from panel members, thereby helping us to develop a broader and
deeper understanding of key methodological and data issues relevant to the con-
struction of nonmarket accounts. The panel especially thanks Steven Landefeld,
director of the Bureau of Economic Analysis, who provided insights based on his
long experience and extensive knowledge of economic accounting; Diane Herz
and Lisa Schwartz, of the Bureau of Labor Statistics, who educated the panel
about that agency’s important new American Time Use Survey; Thomas Juster,
University of Michigan, and Robert Pollak, Washington University in St. Louis,
who shared their expertise on conceptual and measurement issues relating to time
use and the theory of time allocation; Suzanne Bianchi, University of Maryland,
who provided tabulations of time-use data and information about the underlying
surveys; and Peter Harper, Australian Bureau of Statistics, and Sue Holloway,
Office for National Statistics, United Kingdom, who informed the panel about
some of the exciting work on nonmarket accounting underway in other countries.

The meetings of the panel also provided many opportunities for the panel
members to learn from one another. Each of the panel members contributed
indispensable special expertise to the preparation of the panel’s final report.
Katharine Abraham and Robert Hall wrote the first draft of the report’s introduc-
tion; Barbara Fraumeni prepared a description of the existing national accounts
that makes up part of Chapter 2; Daniel Hamermesh contributed a description of
the new American Time Use Survey that also appears in Chapter 2; Nancy Folbre
and Daniel Hamermesh prepared the first draft of Chapter 3, on the topic of
household production; Nancy Folbre and Robert Michael wrote the initial draft of
the material on the role of families in the production of human capital that
eventually found its way into Chapter 4 of the panel’s final report; Barbara
Fraumeni and Alan Krueger took the lead on the preparation of Chapter 5, on
accounting for investments in education; David Cutler and Matthew Shapiro
provided a first draft of Chapter 6, on accounting for investments in health; and
Henry Peskin and Burton Weisbrod worked together on the initial drafts of Chap-
ters 7 and 8, on accounting for the activities of nonprofits and governments and
accounting for the environment. All of the report’s chapters underwent several
rounds of significant revision, reflecting intensive discussion and debate that
involved the full panel, but these productive exchanges could not have occurred
had individual panel members not taken the lead in preparing the first drafts that
served as our starting point.

A special comment is needed about one of our panel members, Barbara
Fraumeni, who is the chief economist at the Bureau of Economic Analysis (BEA).
Although government employees who are technical experts in their fields may
serve on study panels for the National Academies, precautions are taken in such
cases to ensure against real or perceived conflicts of interest. In this case, the
institution recognized both that this panel might make recommendations directly
related to the work of the BEA and that Dr. Fraumeni’s unrivaled expertise on
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PREFACE ix

national economic accounting in general and the U.S. National Income and
Product Accounts in particular would be critical to the panel’s work. After careful
consideration of these factors, the institution invited Dr. Fraumeni to serve on
the panel.

We also note the contributions of two original panel members, Dora Costa,
Massachusetts Institute of Technology, and Daniel Kahneman, Princeton Univer-
sity, who attended meetings early in the panel’s 21/2 years of work and provided
keen insights that helped the panel to chart its course. We are sorry that they were
unable to continue as active members.

The panel could not have conducted its work without an excellent and well-
managed staff. Andrew White was the director of CNSTAT at the time the panel
was formed, and we appreciate his support for the panel’s work. Project assistants
Michael Siri and Marisa Gerstein provided excellent administrative, editorial,
and research support. The panel also benefited from the work of Eugenia Grohman
and Kirsten Sampson Snyder, both of the Division of Behavioral and Social
Sciences and Education, who were responsible for editing the report and oversee-
ing the review process.

The entire panel owes a special debt of gratitude to Christopher Mackie, the
panel’s study director. During the course of the panel’s deliberations, he played
an invaluable role in facilitating communication among panel members, drawing
the panel’s attention to relevant studies that we might otherwise have overlooked,
helping to develop the structure for the panel’s final report, and directing the
panel’s attention to gaps and inconsistencies in the discussion of different topics
that needed to be addressed. Over the past year, in collaboration with various
panel members, he read and reworked each of the report’s chapters multiple
times, making improvements on each pass and helping to turn an initially dispar-
ate set of individual chapter drafts into a more integrated whole, and then
shepherded the report through the final review process. For me personally, work-
ing with Chris was a great pleasure, and I know I speak for the entire panel in
expressing my gratitude to him for his dedicated professionalism, reliable good
cheer, and many substantive contributions.

The report has been reviewed in draft form by individuals chosen for their
diverse perspectives and technical expertise, in accordance with procedures
approved by the Report Review Committee of the National Research Council
(NRC). The purpose of this independent review is to provide candid and critical
comments that will assist the institution in making the published report as sound
as possible and to ensure that the report meets institutional standards for objectivity,
evidence, and responsiveness to the study charge. The review comments and
draft manuscript remain confidential to protect the integrity of the deliberative
process.

We thank the following individuals for their participation in the review of
this report: John C. Bailar, III, Department of Health Studies (emeritus), Univer-
sity of Chicago; Robert Haveman, Department of Economics, University of
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Wisconsin-Madison; J. Steven Landefeld, Bureau of Economic Analysis,
Washington, DC; Arleen Leibowitz, Department of Policy Studies, University of
California, Los Angeles; Robert A. Margo, Department of Economics and
History, Vanderbilt University, and Research Associate, National Bureau of
Economic Research; Timothy Smeeding, Center for Policy Research, Syracuse
University; Frank P. Stafford, Department of Economics, University of Michigan;
and Frances Woolley, Department of Economics, Carleton University, Ottawa,
Ontario, Canada.

Although the reviewers listed above provided many constructive comments
and suggestions, they were not asked to endorse the conclusions or recommenda-
tions, nor did they see the final draft of the report before its release. The review of
this report was overseen by Robert A. Pollak, Department of Economics,
Washington University in St. Louis, and Joseph P. Newhouse, School of Health
Policy and Management, Harvard University. Appointed by the National Research
Council, they were responsible for making certain that an independent examina-
tion of this report was carried out in accordance with institutional procedures and
that all review comments were carefully considered. Responsibility for the final
content of this report rests entirely with the authoring committee and the institution.

Katharine G. Abraham, Chair
Panel to Study the Design of Nonmarket Accounts
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1

Executive Summary

BACKGROUND AND PANEL CHARGE

National income and product accounts (NIPAs) are, in most countries, the
data source for the most influential measures of overall economic activity. Key
benchmarks derived from these accounts—most notably gross domestic product
(GDP)—along with other economic data such as price and employment statistics,
are widely viewed as indicators of how well a nation is doing.

Nevertheless, since their earliest construction for the United States by Simon
Kuznets in the 1930s, concerns have been voiced that the accounts are incom-
plete. While broadly accepted and precisely estimated, the NIPAs omit a large
part of the nation’s product. They emphasize market transactions and reveal little
about production in the home and other nonmarket settings. Furthermore, in some
areas in which activity is organized in markets (e.g., medical care), the existing
accounts do not capture key elements (e.g., the social value of medical innova-
tions or unpaid time spent caring for the sick).

Nonmarket accounts would be particularly helpful in improving our under-
standing of the sources of growth in the economy. Researchers now must supple-
ment data from the national accounts with external estimates of the contributions
of research and development, natural resources, and investments in human capi-
tal. These limitations of national accounting data reflect the reality that neither
economic production nor contributions to social welfare stop at the market’s
border, but extend to many nonmarket activities. Failure to account for these
activities may significantly distort policy makers’ sense of economic trends and
the desirability of potential policy interventions.
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2 BEYOND THE MARKET

Given that limitations of the NIPAs have long been recognized, why is this
report needed at this time? Few would dispute the existence of economically
valued nonmarket inputs and outputs. Examples are easy to find: the higher value
of a house sold after home improvements are made by the homeowner, the
development of attitudes and skills that have value in the marketplace resulting
from nurturing that takes place in the family, and so on. Yet, we do not know how
to measure or value much of what constitutes nonmarket production.

The Panel to Study the Design of Nonmarket Accounts was charged with
evaluating current approaches, determining priorities for areas of coverage,
examining data requirements, and suggesting further research to strengthen the
knowledge base about nonmarket accounting.

SCOPE AND PRIORITIES

An overarching question for nonmarket account design is scope—where in
the range of economic-related activities to draw the border of inclusion. The
panel recommends the development of satellite accounts that cover productive
inputs and valuable outputs that are not traded in markets, focusing on areas for
which improved accounting would contribute to better policy making and to
science. These accounts would provide a framework for examining difficult-to-
measure activities that are excluded, or inadequately treated, in the NIPAs.
Though one objective of nonmarket accounting is to support alternative aggre-
gate measures of economic performance, satellite accounts are not intended to
replace the current national accounts but to exist alongside them. Most of the
work proposed by the panel would be conducted on an experimental basis and
would not change the way the headline GDP is estimated.

While acknowledging that different users require different kinds of data and
that new methods may be developed for valuing outcomes previously considered
noneconomic, it is the panel’s view that resources should initially be directed
toward developing a more complete accounting of the population’s productive
activities rather than attempting to measure happiness or well-being. Throughout
the report, the panel defends this position on practical measurement, as well as
conceptual, grounds. Because improving output (and corresponding input) mea-
sures is a prerequisite to any vision for an expanded set of accounts, this is where
the panel focused its energies.

The potentially valuable areas of nonmarket accounting are at different levels
of development with respect to measurement concepts and available data. For
that reason, the panel favors a staged approach. In general, the panel emphasizes
areas for which new data sources offer opportunities to improve measurement of
inputs or outputs, and excludes areas for which the likelihood of developing
credible valuation estimates seems especially low. The staged approach allows
work to proceed without commitment to a rigid framework, which might be
difficult to agree upon across different areas of interest. Experimental methods—
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EXECUTIVE SUMMARY 3

potentially inconsistent with an integrated system—can be pursued in a frame-
work of separate satellite accounts.

A number of productive activities are candidates for inclusion in a set of
augmented accounts. Within the set of possibilities that might conceivably be
of interest, the panel believes that priority should be given to the development of
experimental accounts for areas that incrementally expand coverage of the con-
ventional market accounts. This report focuses on five areas that the panel
identified as being among the most promising and to which we would accord-
ingly give high priority: household production, investments in formal education,
investments in health, selected nonprofit- and government-sector activities, and
environmental assets and services.

Household Production. The value of goods and services produced by house-
holds for their own consumption is quite likely large and, therefore, its measure-
ment is essential for estimating a nation’s overall level of economic activity.
Evidence indicates that including household production as part of a nation’s
output also alters measured trend growth rates and their fluctuations over the
business cycle. Given current knowledge and data, constructing an account for
home production represents a logical early phase augmentation to the NIPAs. A
major catalyst for this activity—and for prospects of future progress—is the
development of time-use surveys, which generate data that are useful for estimat-
ing the extent and nature of work done in the home.

Investments in Formal Education and the Resulting Stock of Skill Capital.
Although gross domestic product includes expenditures for education, it fails to
adequately capture the contribution of related nonmarket activities to future eco-
nomic growth, the well-being of individuals, and society in general. Because
human capital, particularly that arising from education, is such a large component
of the capital stock, a separate education account would contain essential data for
improving research on investment, capital, and ultimately economic growth as
measured by the traditional accounts. An education satellite account would incor-
porate market factors, as well as introduce experimental measures of nonmarket
inputs and outputs. Successful development of an education account will require
improved information on student and parent time inputs to schooling and further
research on measuring and valuing the impact of education on the population.

Investments in Health and the Resulting Stock of Health Capital. A fully
developed health account would enable researchers to estimate the effect that an
array of inputs have on the stock of health and the value of associated changes in
it. Additionally, measuring health is an important prerequisite for improving
estimates of productivity in medical care. There are at least six major inputs into
the production of health: medical care provided in market settings; care services
provided without payment; time that individuals invest in their own health; con-
sumption of other goods and services (some of which improve health and others
of which are harmful) and nonmedical technology and safety devices; research
and development; and environmental and “disease state” factors. There are two
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4 BEYOND THE MARKET

outputs of the health sector: the value of health capital, which can be defined as
the expected flow of health consumption over the course of a person’s remaining
life, and the additional income that a healthier population generates.

Selected Activities of the Government and Nonprofit Sectors. The initial
focus of nonprofit-sector accounting should be on developing an account for tax-
exempt organizations that are providers of public and charitable goods and
services (as opposed to being providers of outputs to their members). The most
quantitatively significant nonmarket input into nonprofit production is time,
specifically that of volunteer labor. Therefore, construction of these accounts
requires data on the number of volunteers and hours worked. The focus of
experimental public sector accounting work should be on developing improved
measures of output. In fact, full and independent (non-input based) valuation of
goods and services is an important goal for comprehensive accounting for both
the government and the economy’s nonprofit institutions. Fulfilling this goal will
entail more basic research.

Environmental Assets and Services. Environmental accounting has a long
history. This panel is in agreement with the overarching recommendations of
Nature’s Numbers (National Research Council, 1999): Congress should authorize
and fund recommencement of work with the ultimate goal of producing a com-
prehensive set of market and nonmarket environmental accounts. The accounts
should focus on changes in values of the stocks of domestic natural resources
and, probably more importantly in terms of nonmarket value, externalities associ-
ated with air and water pollution.

The areas listed above are substantial components of the economy—and the
level of activity associated with each has the potential to change significantly
over time—so focusing attention on them should improve our understanding of
the nation’s total production. Several of these areas overlap with coverage in the
NIPAs and therefore may complement existing official statistics or help clarify
policy issues based on those official accounts.

Recommendation 1.1: The statistical agencies should develop a set of satel-
lite accounts for household production, government and nonprofit organiza-
tions, education, health, and the environment. These accounts would provide
a more complete picture of the nation’s productive activities in these areas.

In addition to the five areas of nonmarket activity identified in this recom-
mendation, the report includes a chapter on the role of the family in human
capital development. Though something is known about the magnitude and the
value of family inputs to human capital creation, the panel concluded that, given
the current state of knowledge and data, it would be impossible to develop a
comprehensive human capital investment account. Nonetheless, a fully speci-
fied set of nonmarket accounts would include a family care component or a more
comprehensive human capital account, so this remains a worthwhile, albeit very
long-term, goal. Such an account would formally recognize the investments
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EXECUTIVE SUMMARY 5

families make in preparing children for lives as productive members of society,
including the necessary foundation for later investments in formal education and
health.

Though the panel considered other kinds of activities as well, we do not
claim to have fully documented all areas of nonmarket production that contribute
to social or private well-being. On the grounds hinted at above and elucidated
further in the report, some other important areas—e.g., safety and security, leisure
activities, and the underground economy—receive limited attention. This nar-
rowing of scope notwithstanding, we believe that scholars and policy makers
interested in a broad range of nonmarket topics will benefit from the principles
laid out in this report.

Even within the set of areas identified here, there are differences in readiness
to begin the construction of new satellite accounts. At this time, accounts for
household production and the environment would rest on the firmest foundations;
indeed, the Bureau of Economic Analysis and other national statistical offices
already have done substantial work in these areas. In the remaining areas for
which we advocate development efforts—the government and nonprofit sectors,
education, and health—further conceptual thinking and new data collection are
needed, and we encourage such work.

We acknowledge the difficulty of drawing boundaries between the areas of
nonmarket activity we have identified as priorities. Improved health, for example,
may result from better medical care, better education that contributes to better
individual decisions about diet and exercise, or improved air and water quality.
Nonetheless, the panel sees no realistic alternative to considering the different
areas of nonmarket activity separately, but nonetheless recognizes the need to
delineate the interactions and complementarities among them as the development
of supplemental accounts proceeds.

Because the accounts proposed in this report will unavoidably overlap with
one another (and with the market accounts), aggregate cost or product values will
not be derivable by simply adding these accounts up—there would be extensive
double counting. Nonetheless, given the current stage of development of frame-
works and data relating to nonmarket activities, independent accounts will likely
be more useful than a system that forces the accounting into a framework de-
signed to eliminate overlap. Such a framework would require arbitrary allocation
of costs or outputs across accounts.

CONCEPTUAL ISSUES

Complementing decisions about scope, a conceptual framework must be
adopted on which to develop an economic account. For a number of reasons, the
panel believes that experimental satellite accounts will be most useful if their
structure is as consistent as possible with the NIPAs. Because the national
accounts have undergone extensive scrutiny, reflecting a long history of research
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6 BEYOND THE MARKET

and policy use, the underlying principles are well tested and practice shows they
can be implemented. Moreover, researchers are interested in developing aug-
mented measures of output that are compatible with GDP. These considerations
argue for pursuing an approach that uses dollar prices as the metric for relative
value and, wherever possible, values inputs and outputs using analogous observ-
able market transactions. Perhaps most importantly, nonmarket accounts should
maintain a double-entry structure in which valuation of inputs to production
(such as time) and outputs (such as child care) are based on separate price and
quantity information.

Recommendation 1.3: Nonmarket accounts should measure the value and
quantity of outputs independently from the value and quantity of inputs
whenever feasible.

Only with an independent measure of the value of output can we hope to address
many of the questions for which nonmarket accounts could be most valuable.

A central issue is how to value inputs and outputs when market prices are
absent. Quantitatively, people’s time is the most important unmeasured input in
nonmarket production.

Recommendation 1.4: A replacement cost measure, adjusted for differences
in skill and effort between nonmarket and market providers, should be
adopted for valuing time inputs devoted to nonmarket production in cases in
which someone else could have been hired to perform the work in question.
Where this is not the case, an opportunity-cost-based measure, ideally
adjusted to account for the intrinsic enjoyment associated with the activity in
question, should be used for valuing time devoted to nonmarket production
activities.

The report lays out in detail the contexts in which various input valuation
approaches are appropriate.

As with the input side, valuation of nonmarket outputs should follow the
principle of treating nonmarket goods and services as if they were produced and
consumed in markets. Under this approach, the prices of nonmarket goods and
services are imputed from a market counterpart. Even for the near-market cases,
however, many goods exist for which the degree of replacement comparability—
and, hence, substitutability—is not at all clear. More difficult yet are the cases for
which a nonmarket good is an asset that has no direct market counterpart and is
never sold. These kinds of outputs are prevalent in such areas as education and
health and will require application of creative valuation methods.

DATA ISSUES

In addition to the many conceptual challenges that clutter the path toward
construction of nonmarket satellite accounts, another barrier is the limited scope
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and quality of data available to support quantification and valuation of nonmarket
activities in a way that is even remotely comparable to that which is done for the
NIPAs. Fortunately, there is recent progress to report.

The new American Time Use Survey (ATUS) will provide rich information
about the most important input to nonmarket production—people’s time.

Recommendation 2.1: The American Time Use Survey, which can be used
to quantify time inputs into productive nonmarket activity, should underpin
the construction of supplemental national accounts for the United States. To
serve effectively in this role, the survey should be ongoing and conducted in
a methodologically consistent manner over time.

What makes the ATUS particularly valuable for the purpose of creating non-
market accounts is that its information will be provided year after year.

Despite the tremendous step forward represented by the ATUS and its role as
an essential building block for most nonmarket accounts for the United States,
there are concerns about its reliability and validity for this purpose. Lower-than-
expected response rates—and the possible resulting nonresponse bias—are wor-
risome. Efforts to assess the extent of biases in survey responses—and, if neces-
sary, to confront that bias by raising response rates or making appropriate
adjustments to the estimates—should be a priority.

Recommendation 2.2: The Bureau of Labor Statistics should commit re-
sources adequate to improve response rates in the American Time Use Sur-
vey and to investigate the effects of lower-than-desirable response rates on
survey estimates.

Demographic data go hand in hand with time-use data in laying the founda-
tion for nonmarket accounts: time-use data can be used to answer questions about
what individuals with particular characteristics are doing with their time; demo-
graphic data describe the distribution of characteristics in the population. Although
we recognize that creation of better coordinated demographic data would require
significant effort by statistical agencies and other suppliers of data, the develop-
ment of such data is an important goal.

Recommendation 2.4: A consistent and regularly updated demographic da-
tabase should be assembled as an input to nonmarket accounts. The database
should include information on the population by age, sex, school enrollment,
years of education and degrees completed, occupation, household structure,
immigrant status, employment status and, possibly, other dimensions.

The fact that high-quality demographic data are already collected by the Census
Bureau and other agencies improves the feasibility of implementing this recom-
mendation. The American Community Survey also will help advance the effort to
produce a more fluid demographic description of the population. Given budget
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8 BEYOND THE MARKET

constraints of the statistical agencies, the demographics database should be built,
to the maximum extent possible, using existing data.

Full development of nonmarket accounts also requires further research and
data development directed toward defining and measuring output. It is not always
obvious what the outputs associated with various nonmarket activities are, espe-
cially in such service-oriented areas as education, health, social services, culture
and the arts, and recreation. Frequently, in difficult-to-measure sectors, the value
of output is not measured directly, but set equal to the aggregate value of the
inputs used in its production. Accordingly, little is known about growth, quality
improvements, or productivity in these sectors. The data that will be needed to
create independent output measures are discussed throughout the report. We offer
numerous recommendations on this topic and more generally about the next steps
needed in research and data development to advance nonmarket accounting.
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1

Introduction

BACKGROUND AND OVERVIEW

Gross domestic product is the nation’s most influential measure of overall
economic activity and growth. The national income and product accounts (NIPAs)
that underlie gross domestic product, together with such other key economic data
as price and employment statistics, are widely used as indicators of how well the
nation is doing.

Since their earliest construction for the United States by Simon Kuznets in
the 1930s (Kuznets, 1934), concerns have been voiced that the national income
and product accounts are incomplete. The venerable NIPAs meet rigorous stan-
dards and enjoy broad acceptance among data users interested in tracking eco-
nomic activity. These accounts are, however, primarily market-based and, by
design, shed little light on production in the home or in other nonmarket situa-
tions. Furthermore, even where activity is organized in markets, important as-
pects of that activity may be omitted from the NIPAs. In some cases, unpaid time
inputs and associated outputs are integral to production processes but, because no
market transaction is associated with their provision, they are not reflected in
the accounts. One illustration is provided by estimates (LaPlante et al., 2002)
suggesting that the value of in-home long-term care services provided by family
and friends is greater than the value of similar market-provided services.

In other areas, the output resulting from market-based production may be
incorrectly characterized or valued. There is wide agreement, for example, that
the output of the education sector should properly be considered investment
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10 BEYOND THE MARKET

rather than consumption, and that its value should be assessed in terms of the
returns on that investment rather than the cost of the inputs used in its production.
The conventional accounts do not include changes in the asset value of human
capital production associated with education, health care, and other personal
investment activities. Available estimates are rough, but suggest that the value of
the human capital stock may be as large as that of the physical capital stock (see
Kendrick, 1967, and, for a more recent discussion in the context of analyzing
economic growth, Mankiw et al., 1992).

Although the importance of nonmarket—but productive—endeavors has long
been recognized, few attempts have been made to provide systematic information
about even the most quantitatively significant of them. Economic accounting
need not, and should not, extend to all nonmarket activities, but there are certain
areas in which nonmarket accounts, designed to supplement the NIPAs, could
make particularly important contributions. We stress the potential value of new
methods of accounting for home and volunteer production efforts, education,
health, and environmental improvement or pollution.

Given that limited coverage of the NIPAs has long been recognized, why is
this report needed at this time? The existence of economically valued nonmarket
inputs and outputs is already widely recognized. Examples are easy to find: the
higher value of a house sold after improvements are made by the homeowner;
the meals that a nonprofit soup kitchen serves to the homeless; or the increase in
the productive capacity of the economy attributable to extensions of working life
resulting from modern diabetes treatments. But information about these produc-
tive activities is not systematically compiled and routinely updated as are the
NIPAs and other market-based accounts. The state of nonmarket accounts today
resembles the situation for market-based accounting in the 1920s and 1930s
before the creation of the NIPAs—new data were becoming available, but they
were not organized and published in a systematic accounting framework.
Advances in data collection and in economic analysis of nonmarket activities
merit the review that appears in this volume. One event alone—the development
and recent publication of the American Time Use Survey—justifies a new round
of thinking about nonmarket accounting issues. In this report we hope to encour-
age social scientists to pursue the analysis of nonmarket activities and the devel-
opment of corresponding data collection and accounting systems. We also point
out new ideas and new data sources that have improved the prospects for progress.

The Panel to Study the Design of Nonmarket Accounts was charged with
evaluating current approaches, determining priorities for areas of coverage,
examining data requirements, and suggesting further research on nonmarket
accounting. The panel’s charge includes four specific tasks:

• to review efforts to develop nonmarket accounts by government agencies,
as well as by private organizations and scholars, including theoretical as
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well as empirical studies and actual implementation of nonmarket
accounting frameworks;

• to make specific recommendations on the framework and sectors for
developing nonmarket accounts and determine a set of priorities with
respect to developing or phasing nonmarket accounts;

• to examine and make recommendations with respect to key data that are
needed to develop nonmarket accounts, considering such efforts as the
Bureau of Labor Statistics’s (BLS) time-use survey; and

• to investigate and make recommendations for research related to non-
market accounts in the areas of statistics, economics, psychology, survey
research, and other disciplines.

The panel worked over a period of 21/2 years to fulfill this charge. Our recom-
mendations aim to provide practical guidance for constructing nonmarket
accounts. Over the course of its deliberations, the panel found that the conceptu-
ally ideal approach often does not align with what can realistically be expected in
practice. The panel has tried to be clear about when its recommendations reflect
compromise required by practical constraints, such as data availability or mea-
surement feasibility.

The rest of this chapter discusses the motivation for this study, priorities for
nonmarket accounting, and issues relating to account scope and conceptual frame-
work. Chapter 2 identifies and describes accounting and data issues—particularly
issues related to the measurement of time use—that are key to both market and
nonmarket accounts. Chapters 3 through 8 provide detailed analyses of the indi-
vidual areas for which the panel has evaluated development of nonmarket satel-
lite accounts.

The chapters on specific satellite accounts each begin with a discussion of
the area, considering its importance and the role that nonmarket activity plays in
it. As noted above, in many of the areas the panel has chosen to explore, market
activity coexists with nonmarket activity. Students pay tuition to attend universities
(a market transaction), but there is no market transaction that captures directly the
value of the time they devote to this endeavor. Likewise, nonprofit organizations
may hire employees (a market transaction), but also may use unpaid volunteers,
the value of whose time and output produced is nowhere reflected.

Central to each of the chapters is a discussion of the conceptual issues related
to the measurement of nonmarket activity in the area it covers. These issues lead
to consideration of how inputs—both market and nonmarket—and resulting
nonmarket outputs might be quantified. The transformation of inputs into outputs
presupposes a production technology and, in a number of the chapters, this tech-
nology is also a subject of discussion.

Another matter that figures prominently throughout the report is how to
attach values to specified quantities of nonmarket inputs and outputs. The panel’s
approach, in essence, is to seek prices that can be assigned to the identified
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12 BEYOND THE MARKET

quantities. In some cases, satisfactory price measures can be found; in other
cases, available information may be unsatisfactory, either because it is conceptu-
ally deficient or because it is insufficiently precise to be useful in the implemen-
tation of an accounting scheme. Each chapter devotes substantial attention to the
question of whether and how satisfactory price measures might be developed. In
many cases, researchers have already developed input or output valuations of the
sort the panel contemplates.

On the basis of these topic-by-topic evaluations, the panel makes recommen-
dations regarding areas to be viewed as high priorities for the development of
nonmarket accounts and areas to be viewed as lower priorities. Finally, for those
areas in which the panel believes further work holds promise, the individual
chapters include recommendations about ideal data for the intended purpose and
steps that might be taken toward the production of such ideal—or at least better—
data for the United States.

MOTIVATION

Extending the nation’s accounting systems to better incorporate nonmarket
production promises substantial benefits to policy makers and researchers. One
objective of improved nonmarket accounting is to support alternative aggregate
measures of economic performance. Nonmarket accounts would enhance the
ability of researchers (and statistical agencies) to produce augmented gross
domestic product (GDP) measures that reflect a broader array of outputs. Data
from nonmarket accounts could provide the information required to construct
appropriate price deflators needed for augmented real GDP calculations and
productivity measurement.

The inherent limitation of the NIPAs—that they fail to consider the full array
of the economy’s productive inputs and valued outputs—might not be especially
important if market and nonmarket activities trended similarly, but this cannot be
assumed. To take one often-cited example, failing to account for the output
produced within households may lead to misleading comparisons of economy-
wide production, as conventionally measured. According to BLS figures, the
female labor force participation rate in the United States has grown substantially,
from about 34 percent in 1950 to almost 60 percent in 2000. To the extent that the
entry of women into paid employment has reduced effort devoted to household
production, the long-term trend in output as measured by GDP may exaggerate
the true growth in national output (Landefeld and McCulla, 2000). Similarly, the
relatively smaller portion of total output attributable to home production in the
United States as compared to many developing countries may exaggerate its
national output relative to theirs.

Perhaps less well recognized are potential problems with the measurement of
national output over the business cycle. If people who lose their jobs during
cyclical downturns take advantage of their absence from paid employment to
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increase the effort they devote to home production, the short-term decline in
national output may be dampened relative to that measured by GDP (Greenwood
et al., 1995). Knowing more about the level and distribution of nonmarket activ-
ity could be important for other purposes. Such information could, for example,
change perceptions of the extent of economic inequality among U.S. households
and how that has changed over time. This, in turn, could affect where welfare and
poverty lines are drawn (Michael, 1996).

Accounting for nonmarket activity also would contribute to our understand-
ing of the sources of economic growth. Researchers studying this topic have long
found it necessary to supplement data from the national accounts with external
estimates of the contributions of research and development, investments in human
capital, and the services of the natural environment (Mankiw et al., 1992). Econo-
mists and historians have shown that, over the last few centuries, factors such as
technical change, scientific inventions, and discoveries in medicine—many of
which have a nonmarket dimension—have accounted for a very large portion of
the growth in living standards (Fogel, 1986; Nordhaus, 2003; Cutler, 2004).
Historical trends reveal the reality that neither economic production nor contribu-
tions to social welfare take place exclusively within the market’s border, but
extend to many nonmarket activities.

Nonmarket accounting also would illuminate the processes whereby inputs
are transformed into outputs in particular sectors. Consider, for example, the
production of health. Currently constructed health expenditure accounts track
market payments but do not identify the outputs in a way that is very useful for
measuring price change or productivity. In contrast, a health account would relate
health improvements—the real “good” that is produced—to medical treatments,
as well as to a wide range of other inputs, including diet, the environment,
exercise, and research and development. By most measures, improvements in
health have outpaced the increase in spending on medical care. Since medical
care interacts with this broad range of interrelated factors, however, we do not
know with any certainty the productivity of resources directed into health care
(Cutler and Richardson, 1997; Cutler, 2004). Optimally, expenditures and out-
comes would be tracked so that changes in people’s health could be linked to
different actions; in turn, this information could support better management of
expenditures (both private and public) to achieve desired outcomes.

To take another example, education accounts might be designed to relate
improvements in skill capital—the output—to the various inputs of the educa-
tional process. As in the health case, schooling is characterized by a mix of
market and nonmarket inputs and outputs. In education, the value of time students
spend in school is likely to be of the same order of magnitude as expenditures on
marketed inputs. The 2003 Statistical Abstract of the United States (U.S. Census
Bureau, 2003) shows that, in 2000, school expenditures on primary and secondary
education amounted to approximately $400 billion and that just over 47 million
students were enrolled in primary and secondary schools. Assuming 180 days at
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6 hours a day, plus 1 hour of commuting time and 2 hours of homework per
student, students in these grades devoted more than 75 billion hours to their
education. If students’ time were valued at $5.35 per hour (purely for illustrative
purposes), the value of unpaid student time would be approximately as large as
the expenditures measured in the conventional accounts.

This report identifies and discusses many of the key and sometimes contro-
versial issues, such as those hinted at above, that underlie nonmarket accounting.
One goal of the report is simply to remind readers of the major omissions built
into our system of economic measurement. In so doing, the panel hopes to
encourage contributions by social scientists to improve the measurement of
nonmarket activity and to point out new ideas and new data sources that have
improved the prospects for progress. Time is the dominant input to nonmarket
production, and the lack of good measures of how people spend their time has
seriously handicapped work in this area. The panel is optimistic that the newly
developed American Time Use Survey, produced by the BLS, will spur new
work to develop informative nonmarket accounts.

PRIORITIES, SCOPE, AND OBJECTIVES

Scope of Coverage in the NIPAs

Traditional national income and product accounts include primarily the out-
put of marketed goods and services—that is, goods and services that are bought
and sold in market transactions. An international standard, the System of National
Accounts (SNA) (Commission of the European Communities et al., 1994), pro-
vides a set of guidelines, accounting rules, classifications, and definitions de-
signed to, among other things, facilitate international comparison of market-
based measures. The boundaries to national economic accounting employed in
the U.S. NIPAs largely conform to the standards outlined by the SNA.1

At the time of their development, there were good reasons for the U.S.
national income and product accounts to focus on market production. In assess-
ing the disruptions attributable to the World Wars and the Great Depression,
policy makers understandably had a primary interest in how these events had
affected market activity. In addition, as recognized by Kuznets and others, reli-
able measurement of nonmarket production would have been extremely difficult.
Nonetheless, there have long been influential economists who argued that eco-
nomic accounting should extend beyond the market. One of the great founders of
modern economics, A.C. Pigou, wrote that national accounts should include
elements that reflect economic welfare and that can “be brought directly or indi-

1Additional background information on the structure and scope of the NIPAs is provided in
Chapter 2.
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rectly into relation with the measuring rod of money” (Pigou, 1920, p.11). He
emphasized that the word “can” might mean anything from “can easily” to “can
with mild straining” to “can with violent straining.” National accounting prac-
tices in most countries lean far more toward those elements that “can easily” be
measured in money terms than those that can be measured only with “violent
straining.”

Though the national accounts produced by the Bureau of Economic Analysis
(BEA) generally exclude activities that do not involve a market transaction or
produce a marketed output, there are exceptions—most notably the imputation
for the rental value of owner-occupied housing. This imputation is based on
assumptions that are approximately as crude as those for, say, valuing the time
spent cleaning a house at the price a cleaning service would charge. One reason
for making an imputation for the rental value of owner-occupied housing is to
ensure that the accounts are invariant to trends in home ownership (which, inci-
dentally, has increased significantly in the past half-century; see U.S. Census
Bureau, 2004). Other imputations for nonpriced, nonmarketed items in the NIPAs
include those for wages and salaries paid in kind, food and fuel consumed on
farms, and the services provided by banks, insurance companies, and other finan-
cial intermediaries that are not reflected in explicit service charges. The imputa-
tions for banking services are somewhat unique. In banking, there are observable
market transactions that provide an estimate of the nominal value of banking
output. Imputations are necessary, however, to allocate the nominal value of
unpriced services between borrowers and depositors (see Fixler et al., 2003, for a
more complete discussion). We are not aware of any body of analysis that would
set the outer bounds of market accounting at precisely the point chosen by the
SNA or by the BEA.

One key characteristic of the nonmarket items that are covered in conven-
tional accounting systems is that their consumption is closely related to the sales
and purchases of marketed goods and services, making estimation reasonably
straightforward if not always precise. For example, the rental value of owner-
occupied housing is imputed from observed rents for similar housing. Similar,
straightforward imputations could serve as a basis for price estimation for some
nonmarket items excluded from coverage in the national accounts but, for many
others, such a close comparison will not be possible.

While the national accounts exclude the output resulting from many areas of
nonmarket activity, information relevant to these activities often is included. In
many cases, purchases of inputs that contribute to nonmarket outputs are treated
as expenditures for final demand. Spending on food, cleaning supplies, and
laundry detergent is counted as part of personal consumption. In an accounting
system that considered meals, house cleaning, and laundry services as elements
of consumption, these kinds of expenditures would appear as intermediate inputs
to the production of consumption goods. Similarly, government expenditures on
education are included in the accounts. These would become intermediate prod-
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ucts if the human capital produced through educational activities were treated as
the relevant output. And many of the inputs to medical care are included, but the
accounts contain relatively little separate information about the value of the
services provided or the health capital formed.

For the cases we have elected to explore, the conventional accounts gener-
ally do not reflect the full range of inputs used in the production of the output of
interest. And in no case is the value of the resulting output, whether goods and
services produced for current consumption or the creation of a productive asset,
measured fully and independently of the value of the inputs used in its produc-
tion. Independent measurement of output entails estimating prices and quantities
of that output, as opposed to building up valuations from cost side factors.

Satellite Accounts

While acknowledging the limitations in their coverage, the panel is not pro-
posing that the scope of the existing NIPAs be expanded to encompass currently
omitted nonmarket activities. The existing core accounts have the important
virtues of consistency over time, hard-won comparability across countries, and,
aside from a limited number of agreed-upon imputations deemed necessary for
certain nonmarket activities, solid grounding in observed market transactions; we
would argue strongly that they should be preserved. Likewise, the statistical
agencies should not develop a comprehensive measure of total economic output
as a substitute for the existing GDP measure. Even at a conceptual level, there is
no consensus about what an appropriate replacement for the existing measure of
GDP might be. We expect that data from the satellite accounts we advocate will
allow researchers to develop a variety of expanded GDP measures. It would be
premature, however, to endorse a specific measure—indeed, it seems unlikely
that a consensus around any one measure ever will develop.

Instead, we recommend the development of satellite accounts to report on
selected activities not included in the conventional accounts. Satellite accounts
can link to the existing economic accounts as appropriate, but also expand into
areas that the NIPAs do not cover. Furthermore, satellite accounts can be devel-
oped even where standards of accuracy and data quality are not up to the level of
the NIPAs, without compromising the conceptual basis or technical integrity of
the conventional accounts. Similarly, where no consensus yet exists regarding the
best way to measure a particular area of nonmarket activity, satellite accounts
allow for the flexibility to experiment with alternative methodologies that might
go against convention. The goal is to extend the accounting of the nation’s pro-
ductive inputs and outputs, thereby providing a framework for examining the
production functions of some difficult-to-measure nonmarket activities.

The idea of satellite accounts is not a new one. The BEA has long conducted
research on topics beyond the scope of the conventional accounts. A representa-
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tive BEA definition of satellite accounts is as follows (Bureau of Economic
Analysis, 1994a, p. 41):

[S]atellite accounts are frameworks designed to expand the analytical capacity
of the economic accounts without overburdening them with detail or interfering
with their general purpose orientation. Satellite accounts, which are meant to
supplement, rather than replace, the existing accounts, organize information in
an internally consistent way that suits the particular analytical focus at hand,
while maintaining links to the existing accounts. In their most flexible applica-
tion, they may use definitions and classifications that differ from those in the
existing accounts. . . . In addition, satellite accounts typically add detail or other
information, including nonmonetary information, about a particular aspect of
the economy.

The System of National Accounts offers a similar description (Commission of the
European Communities et al., 1994, pp. 45, 489):

Satellite accounts provide a framework linked to the central accounts and which
enables attention to be focused on a certain field or aspect of economic and
social life in the context of national accounts; common examples are satellite
accounts for the environment, or tourism, or unpaid household work. . . .Satel-
lite accounts or systems generally stress the need to expand the analytical ca-
pacity of national accounting for selected areas of social concern in a flexible
manner, without overburdening or disrupting the central system.

The panel views the accounting frameworks described in this report as harmoni-
ous with these definitions and concludes that, for a number of industries and
sectors with significant nonmarket components, satellite accounts can be devel-
oped that will generate meaningful and useful data to inform policy and to advance
research.

Measurement Objectives

Although they are widely used in comparisons intended to shed light on
trends and relative levels of national well being, the national accounts are not
designed to measure the welfare of the population or the contributions to welfare
associated with particular sectors. Rather, the NIPAs provide a measure of the
nation’s market output (and income). Output obviously correlates to some extent
with consumers’ welfare—indeed, there is a well-developed literature in cost-
benefit analysis showing that, under certain conditions, changes in the former
may approximate changes in the latter2—but national income is not the same as
national welfare.

2Dreze and Stern (1987) show that, under certain conditions, the net social benefits of a “project”
(that is, some change in output) are equal to the change in GDP measured at market prices.
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18 BEYOND THE MARKET

For some potential policy or research applications, an account based on a
traditional (price times quantity) valuation may be most useful; for others, an
account oriented toward “social welfare valuation” might be conceptually prefer-
able. If resources were unlimited, multiple accounts would be developed to serve
all of the various purposes that arise. But this is not the case, and development of
separate accounts to meet all possible needs is not a realistic option.

Certain nonmarket activities—much household work, for example—result in
the production of goods and services very similar to those sold in markets. These
goods and services presumably are welfare enhancing as well. A logical first step
in developing a set of satellite accounts is to quantify and value these “near-
market” activities. If coverage of the nonmarket accounts were limited to items
for which there are close market substitutes, however, many factors that affect
well-being would be excluded.

Broader accounting approaches also can be envisioned. One option would be
to include nonmarket activity if it is possible to conceive of a procedure that
would reveal the monetary value that people place on it. This approach would
lead to a more expansive set of nonmarket accounts. Under this definition, an
activity such as leisure might be considered in scope. Even such a seemingly
noneconomic outcome as “family disintegration” could enter the accounting struc-
ture if a method could be developed that revealed what society would be willing
to pay to prevent its occurrence. Our ability to conceive of such procedures has
increased in the years since Becker’s seminal work on marriage and the family
(e.g., Becker, 1973, 1974), and the boundary between what is and is not a proper
candidate for inclusion, as determined by the rule that an entry must receive a
monetary valuation, undoubtedly will change over time.

As noted above, one of the important potential uses of satellite accounts for
nonmarket activities is to support broader aggregate measures of national output.
A leading example of an alternative aggregate output measure is James Tobin and
William Nordhaus’s measure of economic welfare (Nordhaus and Tobin, 1972).
Although various alternatives exist, there is no professional consensus around
any single expanded measure, and we do not believe that such a measurement
objective provides the organizational principles for a system of satellite accounts.
A more realistic approach to developing augmented measures of output would
begin with a set of largely independent accounts covering a wide range of
nonmarket activities.

While acknowledging that different users require different kinds of data and
that new methods may be developed for valuing outcomes previously considered
noneconomic, it is the panel’s view that resources should initially be directed
toward developing a more complete accounting of output rather than attempting
to measure happiness or well-being. This position can be defended on practical
measurement, as well as conceptual, grounds. Accounting for nonmarket activi-
ties and results that parallel those already represented in the national accounts
would enable the developers of the new accounts to build more directly on past
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experience. Such things as household production of cleaning services or partici-
pation in educational activities have market analogues and are (relative to, say,
leisure) more closely aligned with what is currently viewed as output in the
accounts, meaning that the hurdles to clear in devising sensible measurements are
lower. Because improving output (and corresponding input) measures is a prereq-
uisite to any vision for an expanded set of accounts, this is where the panel
focused its energies. Even if the accounting objective is limited primarily to
measurement of output, there is still a formidable amount of work to be done.

Nonmarket Accounting Priorities

In defining the boundary of what should be counted when developing mea-
sures of nonmarket output, some have advocated the application of Margaret
Reid’s (1934) third-party criterion: Is the output something that a person could
have hired someone else to produce? This criterion seems appropriate for certain
areas—for example, a household production account could be designed to include
such things as meals, clothing services, shelter services, and a basic component of
child care, but to exclude fertility, studying, and exercise. For other areas of
nonmarket activity, such as education and health, the third-party criterion is
clearly inappropriate: there is no replacement for self involvement in the activi-
ties required to enhance a person’s cognitive skills or improve his or her health—
activities that nonetheless produce valuable but nonmarketable capital outputs.

In considering how broadly nonmarket accounting work should be cast, one
must ask what standards of accuracy and reliability should be applied to measures
of inputs and outputs. We do not have a full answer to this question. Tradition-
ally, the statistical agencies responsible for economic accounting—the Bureau of
Economic Analysis of the Department of Commerce and the Bureau of Labor
Statistics of the Department of Labor—set high standards of accuracy. At least
initially, nonmarket satellite accounts presumably will have to be constructed
under a more forgiving standard, but there undoubtedly will be debate about how
imprecise a number can be and still remain useful. In market accounting, outside
researchers often produce accounts from ingredients supplied by the statistical
agencies—for example, a consulting firm publishes monthly GDP from data
supplied by the BEA, though the BEA does not consider the data to be suffi-
ciently reliable in all sectors to produce an official monthly measure. We antici-
pate similar private accounting efforts with nonmarket data.

As detailed in this volume, potentially valuable areas of nonmarket account-
ing are at different levels of development with respect to measurement concepts
and available data. For that reason, the panel favors a staged approach. Work
should begin in areas where potential gains are high and costs (mainly in terms of
new data collection needs) are low. For example, we believe that accounting for
certain types of home production should begin soon, based on data from the
American Time Use Survey. In contrast, neither the conceptual understanding
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nor the necessary data are available to support an accounting of the human capital
formed at home when parents teach their toddlers to talk or to think about the
effects of their actions on others. The staged approach allows work to proceed
without commitment to a rigid framework, which might be difficult to agree upon
across different areas of interest. Experimental methods—potentially inconsis-
tent with an integrated system—can be pursued in a framework of separate
satellite accounts.

A wide range of productive activities seems worthy of exploration for pos-
sible inclusion in a set of augmented accounts that would reflect more fully and
more directly the breadth of the economy’s productive activities. Within the set
of outputs that might conceivably be of interest, the panel believes that priority
should be given to the development of experimental accounts for areas that
incrementally expand coverage of the conventional market accounts. The chap-
ters that follow discuss several specific areas that the panel believes to be among
the most promising and to which we accordingly give top priority:

• household production,
• investments in formal education and the resulting stock of skill capital,
• investments in health and the resulting stock of health capital,
• selected activities of the government and nonprofit sectors, and
• environmental assets and services.

The panel believes that improved information about these selected areas of
nonmarket activity would be of significant value to both policy makers and
researchers. Moreover, given the conceptual tools and data that exist already,
several of these areas are ripe for development.

Recommendation 1.1: The statistical agencies should develop a set of satel-
lite accounts for household production, government and nonprofit organiza-
tions, education, health, and the environment. These accounts would provide
a more complete picture of the nation’s productive activities in these areas.

The areas listed above are substantial components of the economy—and the
level of activity associated with each has the potential to change significantly
over time—so focusing attention on them should improve our understanding of
the nation’s total production. As discussed in more depth in the chapters that
follow, all are areas of likely interest in their own right to a range of data users.
Several of the areas overlap the NIPAs and thus complement existing official
statistics.

The panel’s focus on household production, government and nonprofit orga-
nizations, education, health, and the environment also reflects a feasibility con-
straint. Though measurement will be far from easy or noncontroversial for almost
any nonmarket satellite account that could be envisioned, the set chosen for study
excludes areas for which sensible approaches to quantifying and valuing inputs or
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outputs appear especially far from reach. We also have given priority to areas for
which emerging data sources offer new opportunities. For example, there is con-
siderable appeal to the idea of a fully developed human capital account that
would parallel the extensive efforts by statistical agencies to measure the value of
the nation’s physical capital stock. Given the data and conceptual work that is
needed before real progress toward this ideal can be made, however, the panel
advocates focusing first on a piece of the puzzle, a formal education account,
where research and data on time inputs and output valuation are further developed.

Even within the set of areas identified here, there are differences in readiness
to begin the construction of new satellite accounts. At this time, accounts for
household production and the environment would rest on the firmest foundations;
indeed, both the BEA and other national statistical offices already have done
substantial work in these areas. In the remaining areas for which we advocate
development efforts—the government and nonprofit sectors, education, and
health—further conceptual thinking and new data collection are needed, and we
encourage such work.

A set of accounts that covered the areas described in this report would go a
long way toward documenting nonmarket production that contributes to social or
private well-being, and would address many of the key principles generalizable
to nonmarket accounting broadly. Nonetheless, we make no claim that a set of
accounts covering the five areas on which the panel recommends focusing work
would measure all nonmarket production or fully document all of the assets that
contribute to social or private well-being. On the grounds outlined above (and
elucidated further below), some other important areas receive limited attention in
this report. They include safety and security, leisure activities, and the under-
ground economy. We also do not delve deeply into the burgeoning literature that
has grown up around ideas associated with the term “social capital.” Social
capital has been loosely defined as “the networks of social relations that provide
access to needed resources and supports. . . . A person’s family, friends, and
associates are part of social capital. . . . Determinants of social capital formation
can operate both at the individual and at the community level” (Policy Research
Initiative, 2003).3

Consistent with this view that the satellite accounts should expand incremen-
tally from the conventional accounts, the value of pleasure derived from the
process of producing nonmarket outputs also is not part of the nonmarket satellite
accounts the panel proposes. For example, the pleasure a person derives from
cooking at home should not be part of a household production account, just as the
pleasure from working as a professional chef is not included in the NIPAs. Even
if one did want to account in some fashion for the pleasure associated with

3See the useful critical review by Durlauf (2004). Many of the ideas associated with social capital
were popularized in Putnam (2001).
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nonmarket activity—and a satisfactory method of quantifying its value could be
derived—we believe the results would best be recorded in a separate account,
rather than intermingled with other dissimilar outputs in an account focused on,
for example, home production of goods and services, education, or health.

Related questions exist concerning what constitutes an input to nonmarket
production. In particular, how should the time devoted to consumption be treated?
Enjoying a restaurant meal, for example, requires not only the meal itself, but
also the time of the diner who consumes it. Should that time be counted as an
input to nonmarket production? Again, our view is that valuing time spent in
consumption should not be a priority for near-term nonmarket accounting efforts.

We acknowledge that it is difficult to draw boundaries between the areas of
nonmarket activity we have identified as priorities. Improved health, for example,
may result from better medical care, better education that contributes to better
individual decisions about diet and exercise, or improved air and water quality.
Identifying the full set of inputs to improved health outcomes thus may be diffi-
cult, and some of these inputs also may contribute to other desirable outputs. To
take another example, additions to the stock of human capital may flow not only
from investment that occurs within the formal educational sector, but also from
investments that occur within the home; thus, they might be considered a form of
home production. The panel sees no realistic alternative to considering the differ-
ent areas of nonmarket activity separately, but nonetheless recognizes the need to
delineate the interactions and complementarities among them as the development
of supplemental accounts proceeds.

Because the accounts proposed by the panel in this report will unavoidably
overlap with one another (and with the market accounts), aggregate cost or
product values will not be derivable by simply adding these accounts up—there
would be extensive double counting. Nonetheless, given the current stage of
development of frameworks and data relating to nonmarket activities, indepen-
dent accounts will likely be more useful than a system that forces the accounting
into a unified framework designed to eliminate overlap. Such a framework would
require arbitrary allocation of costs or outputs across accounts. Furthermore, the
new accounts are likely to proceed at different speeds of development. As a
result, the amount of double counting and interactions will depend on which
accounts are developed or in use at a point in time, raising the specter that the
exercise would have to be redone each time a new account is developed.

A final question concerns the periodicity for which nonmarket accounting
data should be compiled. On one hand, part of the value of any satellite account
lies with its contribution to assessing economic trends and forecasting the impact
of alternative policy options. This requires that updated information based on a
consistent methodology be provided on a regular schedule. On the other hand,
given the limitations of available data, it seems unlikely that quarterly (much less
monthly) accounting generally would be feasible and meaningful. The appropri-
ate publication schedule may be annual in some cases and perhaps even less
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frequent in others, but the panel believes it is important that there be a regular
schedule.

Recommendation 1.2: In parallel with the NIPAs, the satellite nonmarket
accounts should be based on a consistent methodology over time and be
published on a regular schedule to produce a consistent time series of compa-
rable data.

A CONCEPTUAL FRAMEWORK

The national accounts have proven extraordinarily useful as a vehicle for
monitoring and studying the evolution of the economy. They have the intentional
restriction, of course, that they do not systematically incorporate nonmarket
activity, but their strong conceptual foundations provide an example that any
newly developed nonmarket satellite account would do well to take as a starting
point. Because the national accounts have undergone such extensive scrutiny,
reflecting research and policy use over many decades, the underlying principles
are well tested and practice shows they can be implemented. Many of the meth-
odological issues that will arise in designing satellite accounts have analogs in the
national accounts (Nordhaus, 2004, p. 3). Moreover, the heavy reliance of policy
makers and others on the existing accounts, together with the interest researchers
have in developing augmented measures of output that are compatible with GDP,
imply that any supplemental accounts will be most useful if the information they
contain is as consistent as possible with the information in the NIPAs.

What specifically does this imply? The NIPAs rest on a double-entry struc-
ture that values outputs independently of inputs and incorporates measures of
quantity and price for both. One of the most important applications of the national
accounts is the measurement of productivity growth, which requires these separate
measures. The NIPAs use dollar prices as the metric for relative value; value
outputs at their marginal rather than their total value; and derive these marginal
values wherever possible from observable market transactions. Following com-
parable practices in the nonmarket accounts would facilitate comparisons between
those accounts and the NIPAs.

The national accounts report three measures for each type of product at the
most detailed level: the quantity, the price, and the dollar value. These are linked
by the principle that value is price multiplied by quantity. With few exceptions,
the accounts obtain data on value from primary sources, and quantity is calcu-
lated by dividing value by a measure of price. In a few cases, data on value and
quantity are obtained, and price is calculated as the ratio of the two. We anticipate
that similar calculations would be used in satellite accounts. In addition, a satellite
account might use data on quantity together with estimates of prices to calculate
value as the product of the two. This procedure seldom is necessary in the national
accounts because value data are generally available from primary sources.
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Implications of Double-Entry Bookkeeping

One of the strengths of the NIPAs is the double-entry bookkeeping used in
their construction. Independent estimates of total output are developed on the
basis of the dollar value of output sales, on one hand, and the dollar value of
payments to factors of production, on the other. In principle, these two indepen-
dently derived sums—the product side and the income side estimates of GDP—
should be equal. The difference between the two estimates is the statistical dis-
crepancy, which by construction differs from zero only because of measurement
errors. In the conventional accounts, a small statistical discrepancy suggests that
the value of output has been well measured, since two independent measurement
methods give approximately the same answer; a larger statistical discrepancy
signals the existence of measurement problems.

Interpretation of the difference between input costs and output values is
somewhat less straightforward in the case of a nonmarket account. In a competi-
tive market context, an inefficient firm—one for which the value of the resources
employed exceeds the value of the output produced—will eventually be driven
out of business. Competitive pressures do not operate in the same way in the
nonmarket context. That households optimize with respect to their allocation of
time is a more tenable assumption than the alternatives, but households that fail to
optimize are not driven out of business and may continue to exist indefinitely.
This introduces the possibility that, depending on how it is measured, the cost of
time devoted to home production could exceed or fall short of its productive
value.

The conceptual equality of output values and input costs in the market
accounts also reflects the convention that is employed for measuring capital
costs. Revenues not spent on other costs of production are considered to be a part
of the cost of capital; put differently, capital is treated as the residual claimant. An
alternative approach to valuing capital services—and one that seems applicable
to the nonmarket accounts—would be to use a standard measure of the flow cost
of capital. Such a measure would be constructed using information on the value
of the capital employed to produce the nonmarket output and an assumed market
rate of return to that capital. Using this approach, the cost assigned to capital
services could be greater or less than their productive value.

Capital-market constraints, such as those that might arise from lenders’
reluctance to finance the production of assets that cannot be marketed and there-
fore cannot readily serve as loan collateral, may be particularly important in the
nonmarket context. Absent capital-market constraints, larger investments might
be made. Because the amount of investment is constrained, however, the return
on investments that do occur will be higher than the market rate of return. Valuing
nonmarket investments in a fashion that ignores this possibility by, in effect,
imposing an assumed normal rate of return—for example, valuing educational
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output based on the costs of inputs employed—could lead to a figure less than the
true value of the asset produced.

Differences in technology or scale of production between nonmarket and
market production are other possible reasons for divergence between the cost of
inputs and the value of output in nonmarket production. It might be more effi-
cient, for example, to prepare ten meals rather than to prepare one; unless they
belong to a large family, however, individuals cooking at home cannot take
advantage of this scale economy, and reasonable estimates of the value of re-
sources used to prepare the meal at home might exceed the market value of a
restaurant meal. The transactions costs associated with traveling to dine at a
restaurant, however, might still make it more attractive to cook and eat at home.

Though the sum of the values of the inputs used to produce a nonmarket
output may provide a poor estimate of the value of that output, this has commonly
been the practice in some measurement areas. It is, for example, by far the most
common approach in the literature on valuing government services and home
production (see National Research Council, 1998; Holloway et al., 2002). Well-
designed input-based output valuations are a clear improvement over ignoring
nonmarket activity altogether. Only with an independent measure of the value of
nonmarket output, however, can one hope to address many of the questions for
which nonmarket accounts could be most valuable.

Recommendation 1.3: Nonmarket accounts should measure the value and
quantity of outputs independently from the value and quantity of inputs
whenever feasible.

For the reasons given, the panel advocates the adoption of the double-entry
bookkeeping of the NIPAs for use in any satellite accounts, even if it is not
operationalized in exactly the same way in the nonmarket context. For some
areas—particularly health, for which output measurement is especially difficult—
input and output measurement will not develop in tandem. This should not be a
deterrent to accounting efforts in these areas—a one-sided account is generally
better than no account at all. For example, an input-based account for formal
education based on imputed values of student time would be useful even if it did
not measure the value of the output of education independently. Similarly, an
accounting of volunteer labor in the economy could provide useful data for
research and policy.

Classifying Goods and Services

Several efforts to modify or otherwise expand the national accounts have
originated from the belief that misclassifications in the present accounts give a
false impression of economic activity. For example, one could argue that at least
some governmental activities (e.g., protection and inspection services) properly
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should be treated as inputs to business activity rather than as an output of the
economy, as is current practice.4 Similarly, commuting costs and other work-
related consumer expenditures could be viewed as inputs to production rather
than as outputs included in consumption (though it is not clear how these costs
should be assigned for use in, say, productivity measurement). Conversely, some
items now classified as intermediate inputs might better be classified as output
for final demand. Researchers at the BEA have recognized this issue and changed
the way they classify some market production. For instance, the BEA now classi-
fies computer software purchases by businesses as investment rather than as an
intermediate expense.

As with their market counterparts, nonmarket inputs and outputs must be
properly classified for use in a double-entry accounting system and for the
accounts to be useful for productivity analysis. Classification of market activities,
much less nonmarket ones, is not always easy, but resolution of these classifica-
tion issues will be a necessary step in the development of an expanded set of
accounts.

Externalities

Where the state of theoretical modeling efforts and available source data
permit, it would be extremely useful if satellite accounts included estimates of
externalities associated with the covered activities. In this respect, satellite ac-
counts would differ markedly from the NIPAs. An externality is an effect from
the action of individuals or businesses that either damages or creates a benefit to
others with no corresponding compensation paid to or received by those who
engage in the activity. The treatment of externalities is a central issue for environ-
mental accounting. The most important applications relate to air and water pollu-
tion. Whether failing to account explicitly for the potentially large negative exter-
nalities associated with pollution distorts measures of aggregate output depends
on whether only market output or at least some nonmarket output is adversely
affected. In the first case, aggregate output is measured correctly, though its
allocation across sectors may be incorrect; in the second case, if pollution is
considered a negatively valued product, even aggregate output is measured incor-
rectly (Nordhaus, 2004). Positive externalities are important for evaluating invest-
ments in education, which may benefit not only the individual receiving the
education but also the society at large, through having a better informed citizenry,
lower crime rates, and so on.

It is easy to see how information about the magnitude of externalities might
be helpful to policy makers. Knowing more about the externalities associated
with air or water pollution would be valuable, for example, in determining the

4These views, as well as issues of classification more generally, are discussed in Conference on
Research in Income and Wealth (1958).
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level of taxes or permit fees for pollution emissions or waste disposal. Similarly,
decisions about public investments in education would benefit from information
about the externalities associated with a more educated population. It is equally
clear, however, that accurate measurement of these externalities is apt to be a
challenge.

Measuring Quantities

Dollar values are relatively easy to obtain for the market inputs to nonmarket
production. If one wants quantity indexes for these market inputs, they can be
constructed by using appropriate price indexes as deflators for the nominal
expenditure data. In contrast, for both nonmarket inputs and nonmarket outputs,
quantity measurement often will be a necessary first step in the development of
monetary valuations.

Complications can arise even in the case of market inputs. Purchases of
capital equipment by households, for example, are categorized as final consump-
tion in the NIPAs. But measuring the inputs to household production requires an
estimate of the stock of consumer durables. To create such a stock estimate, one
must combine information on spending over time for dishwashers, refrigerators,
vacuum cleaners, washing machines, and other capital equipment used in home
production with information on these items’ useful lives. Although there are
practical difficulties that complicate estimation of the stock of capital equipment
used in home production, the basic approach is well developed.5

An especially important nonmarket input on which, until very recently,
quantity data have been lacking is the time devoted to nonmarket production.
Fortunately, the American Time Use Survey (ATUS), launched at the start of
2003 by the Bureau of Labor Statistics, should go a long way toward filling this
gap. The ATUS, described more fully in Chapter 2, can be expected to provide
good data on the inputs of adult time to various sorts of nonmarket production in
households of various types.

These data would be even more useful if the Census Bureau were to produce
frequently updated information on the distribution of demographic characteristics
in the population, designed to complement the new information on time use and
to support accounting efforts generally. A complete demographic database might
include information on the age, gender, school enrollment, years of education and
degrees completed, occupation, household structure, immigrant status, employ-
ment status, and possibly other dimensions of the population. Knowing about the
distribution of demographic characteristics and changes in that distribution over
time would be of value, as an example, for determining whether observed changes

5This is a case for which the BEA already maintains a suitable data series, albeit not as a part of the
core accounts. See Katz (1983) for a discussion of measuring the stock of consumer durables.
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in the pattern of time use reflect changes in population mix or some other cause.
The demographic data to support such an effort are, for the most part, already
available, largely from the Census Bureau but in some cases from the Bureau of
Labor Statistics, the National Center for Health Statistics, and other agencies. A
determined researcher could compile these data from existing sources. But it
would be very helpful if the information were assembled in a single place,
adjusted to be consistent over time. The demographic database would not itself be
a satellite to the existing economic accounts, but it would assist in the develop-
ment and use of those accounts.

The ease with which the quantity of nonmarket outputs can be measured
varies widely. Relatively good data are available, for example, on the educational
attainment of the working-age population. These data provide a starting point for
quantifying the output of the educational sector. Changes in mortality and mor-
bidity are similarly well documented and could provide a basis for quantifying
changes in the health status of the population, particularly if combined with
demographic data tracking changes in population mix. In other cases, consider-
able creativity may be required to measure the quantities of nonmarket outputs,
and doing an adequate job ultimately may require the collection of new data.
Tracking air quality would require better measures of the pollutants to which the
public is exposed and of the costs they impose. Tracking the output of the house-
hold sector would require data on such things as meals prepared or loads of
laundry washed and dried. But, at least in principle, it is possible to see how this
task might be approached.

To elaborate on the laundry example, the accounts would, on the input side,
tally the number of hours devoted to laundry and the wage of a domestic employee
or the opportunity cost or predicted market wage of the person doing the laundry
(these methods are discussed below). The remaining inputs would be the capital
services of the household’s washing machine and dryer, together with the neces-
sary materials, electricity, water, and detergent. These inputs would be reported
in quantity and price terms. On the output side, the accounts would report the
amount of laundry done and its price, estimated on the basis of what it would
have cost to have the laundry done commercially. More thought needs to be
given to what productivity measures mean when they are based on market substi-
tute valuations. In the absence of direct measures of the output of nonmarket
activities, one might impute them from observed market activities but, in such
cases, productivity measures for nonmarket activities may simply recover the
imputation scheme.

Assigning Prices

Anyone contemplating the development of nonmarket accounts must decide
how best to value inputs and outputs in the various accounts, given the absence of
prices. Valuation typically involves finding market analogues for the nonmarket
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inputs or outputs in question. Given the distance from the market of some utility-
generating activities, however, this approach is not always feasible.

How to measure the value of unpaid time devoted to nonmarket production is
the central input valuation issue. One approach has been to value this time at
market substitute prices—the wage that would be paid to a person hired to per-
form the task in question. Another approach is to value time at the opportunity
cost of the person performing the nonmarket activity. The two approaches may
give quite different answers if higher-wage individuals devote time to tasks for
which the market wage is relatively low.

At first blush, it may seem puzzling why anyone would choose to perform
activities that compensate—in the form either of wages paid or value of
nonmarket output produced—at a rate below the wage that could be earned in
market employment. Further reflection makes clear that such decisions may be
entirely rational. Economic theory conceives of people making marginal choices
about their allocation of time to different activities. At the point of maximum
satisfaction, the marginal earnings from an hour spent working for pay should be
equated to the combined value of the output plus the value of the extra enjoyment
intrinsic to an hour spent in nonmarket activity in comparison with market work.

A key point in this theory is the following: Even at the same moment, an
individual may require different amounts of compensation, in the form either of
dollars or the value of output produced, for engaging in different activities because
different activities may yield different amounts of intrinsic satisfaction. A lawyer
who commands $200 per hour from corporate clients may do work at $50 per
hour for a charity. In this case, providing the work to the charity has an offsetting
personal benefit (enjoyment) absent from working for a corporation. By the same
principle, highly paid individuals may choose to prepare meals at home that could
have been purchased in the market at a cost far below the wages the individual
could have earned by working for pay instead of cooking. The recreation compo-
nent of cooking means that the marginal value of the cooking performed is lower
than the wage, if there is no similar recreational value in the person’s job. In both
cases—the lawyer performing work for a charity or the highly compensated
person cooking meals at home—use of an unadjusted opportunity cost wage to
value the time spent in activities the individual finds enjoyable would overstate
the cost of inputs to nonmarket activities and understate their productivity.

We turn to economic theory for guidance in attaching an appropriate replace-
ment cost value to time spent in nonmarket activities that someone else could
have been hired to perform. The simplest case is that in which market and
nonmarket production employ the same underlying technology. Consider a pro-
duction function that relates productive inputs—labor (L) and capital (K)—to an
output (Q):

(1.1) Q = f(biL, K).
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Quantitatively, people’s time (L) is the most important unmeasured input in
nonmarket production. In the nonmarket context, an unpaid labor input must
often be compared to a market replacement. People performing nonmarket tasks
may be less skilled and work less hard on the task, on average, than people doing
similar work in the market for pay. In the production function for nonmarket
output, bi is a measure of the relative efficiency of individual i in the nonmarket
task as compared to the efficiency of market labor. If our speculation is correct, bi
will be a number between zero and one, though the precise value likely will vary
across individuals. An appropriate procedure for cases in which a family member
performs work at home that could have been performed by someone hired in the
market is to count the family member’s hours as measured and to value those
hours at a rate equal to the efficiency factor, bi, multiplied by the market wage for
someone performing the type of work in question. Thus, if a homeowner chooses
to reroof the house and, using the same materials and tools, takes twice as long to
do so as it would have taken a professional roofer making $30 per hour, we would
record the time the homeowner spent on the task and value that time at $15 per
hour. Further, we would use the same $15-per-hour valuation whether the home-
owner earns $100 or $10 in his or her own market job. In the case of the $100-per-
hour person, we are implicitly assigning the roofing task an amenity value of $85
per hour, while in the case of the $10-per-hour person, we implicitly would be
assigning it a disamenity value of $5 per hour.

With respect to a task that cannot be given to another person—such as
studying or exercising—there is little option but to use an opportunity cost valu-
ation of the time expended. For people who work in the market, the market wage
rate commonly is used as a measure of opportunity cost; for those who do not, a
market wage must be imputed. Having said this, it should be recognized that
people perform activities at home at different times of the day, week, and year
than those they perform in the market. The marginal wage rate that a person
might obtain in the market at the times many household activities are performed
is unlikely to equal the average wage rate the person receives for his market
activities. For example, the relevant hours for home production may be the 2-3
hours at home after putting in a full workday at a market job. It is not clear that
the market value of those hours is the same as the individual’s marginal or
average hourly rate. Furthermore, many people in the labor market are unable to
sell additional hours at their wage rate. Wage workers have little control over
their hours; salaried workers, by virtue of the compensation structure of their
jobs, are typically not paid at all for extra hours of work (Nordhaus, 2004, p. 18).
For these reasons, the market wage rate may be a poor measure of the opportunity
cost of an hour of the person’s time. Recognizing this problem is easy; doing
anything about it is difficult. Certainly, more research into the relationship
between opportunity cost and market wages would be helpful here.

More fundamentally, even beyond the difficulty of measuring the opportu-
nity cost associated with time devoted to nonmarket production, one would want
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in principle to adjust that opportunity cost to reflect differences between the
amenity of work and the nonmarket activity in question to estimate the true cost
of time devoted to the latter. Making this adjustment would require being able to
quantify the value of enjoyment that individuals derive from different activities.

Provided that individuals are able to equalize the marginal value of time
across all of the activities in which they engage, the adjusted opportunity cost
measure we advocate for valuing tasks that someone else cannot be hired to
perform is conceptually equivalent to the adjusted replacement cost measure that
seems most appropriate for valuing time devoted to nonmarket activities satisfy-
ing Reid’s third-party criterion. To see why this is so, return to the roofing
example discussed above. Let WS equal the hourly wage of a roofing specialist
(replacement wage) and WOi the foregone hourly market earnings (opportunity
wage) of homeowner i taking on a roofing task. The productivity-adjusted
replacement cost of time homeowner i devotes to roofing would be

(1.2)     Ŵ b WRi i S=

where, as before, bi is a parameter between zero and one that reflects the relative
productivity of homeowner i as compared to the professional in the activity under
consideration. The amenity-adjusted opportunity cost of time the homeowner
devotes to the activity—in this case, roofing—rather than to paid employment
would be

(1.3)     Ŵ W eOi Oi i= −

where ei represents the value of the extra enjoyment that individual i receives
from spending an hour in the nonmarket activity rather than in paid employment.
But for any given activity, an optimizing individual will seek to equate the value
of the marginal product associated with time devoted to an activity (biWS) to the
net opportunity cost of that time (WOi – ei).

This discussion implies that there are two alternative but potentially equiva-
lent routes to arriving at a valuation for time devoted to nonmarket activity. If we
know the relative efficiency of the family member, the effective wage can be
calculated as the professional’s wage multiplied by that relative efficiency. We
could estimate the amenity value the person attaches to the nonmarket work by
subtracting the effective wage from the individual’s market value of time. Or, if
we know the amenity value of the activity to the individual, we can subtract it
from the family member’s market value of time to estimate the effective wage.
As a byproduct, at least in the case of activities that could have been performed
by a third party so that an observable wage exists for market providers, we could
estimate the person’s efficiency relative to a professional in the same line of work
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as the ratio of the effective wage to the professional’s wage. Where it is an option,
it seems likely that adjusted replacement cost will be easier to estimate than
adjusted opportunity cost, but conceptually the two approaches should lead to
much the same result.

Additional factors, such as taxes, complicate the relationship between oppor-
tunity and replacement costs. All else the same, income taxes reduce the opportu-
nity cost of a person’s own time devoted to nonmarket production, but not the
replacement cost of hiring someone else to perform the task. This suggests the
use of pre-tax wage rates in replacement cost calculations but after-tax wage rates
as the basis for opportunity cost calculations. Still, the basic concepts to be
applied are reasonably straightforward.

Transaction costs may be an important consideration in certain cases. A
homeowner who hires a roofer does not entirely escape the need to spend time on
the project—time must still be devoted to finding and negotiating with the roofer
and to overseeing the roofer’s work. Incurring these costs may be worthwhile for
a large job but not for a small job. Market service providers also may incur
transactions costs that make it unattractive for them to take on small jobs. It
would be very difficult, for example, to find anyone willing to come to your
house for 10 minutes each morning just to prepare a pot of coffee!

We should also acknowledge that things are more complicated when differ-
ent technology is employed for market and nonmarket production. Continuing
with the example above, a professional roofer might find it worthwhile to pur-
chase specialized tools and equipment that a homeowner doing the same job
would not possess. Even if skill levels and intensity of work effort were similar,
this might be another reason to expect that a professional roofer could complete a
job more quickly than the average homeowner. The homeowner’s decision be-
tween hiring a roofer and doing the work personally will depend on the full
relative costs, not just on the time requirements, associated with the two options.

In many if not most cases, however, market and nonmarket producers per-
form their tasks in similar ways—doing yard work, ironing shirts, and making a
salad for dinner come to mind as examples. In such cases, the only significant
difference between market and nonmarket production is the source of the labor
supplied and, even in cases where other factors come into play, it is likely to be
the most important difference.

Recommendation 1.4: A replacement cost measure, adjusted for differences
in skill and effort between nonmarket and market providers, should be
adopted for valuing time inputs devoted to nonmarket production in cases in
which someone else could have been hired to perform the work in question.
Where this is not the case, an opportunity-cost-based measure, ideally
adjusted to account for the intrinsic enjoyment associated with the activity in
question, should be used for valuing time devoted to nonmarket production
activities.
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We believe that the valuation of nonmarket outputs should, where possible,
follow the principle of treating nonmarket goods and services as if they were
produced and consumed in markets. Under this approach, the prices of nonmarket
goods and services are imputed from a market counterpart. Many youth sports
organizations, for example, are operated largely by volunteers. Although a fee
may be charged for participation in the activity, that fee cannot be viewed as a
market price. But there are also private firms that offer opportunities for children
to participate in similar recreational activities that do charge a market-determined
price. Given information on the relevant output quantities—for example, the
numbers of children participating in the various recreational programs of a non-
profit youth sports organization—the price charged for participating in similar
activities offered by private firms could be used in valuing the nonprofit organiza-
tion’s output.

In some cases, there may be differences in quality between home-produced
outputs and market outputs, just as there may be between home and market
production inputs. In principle, the valuation of nonmarket outputs should take
into account any differences in the quality of those outputs as compared to similar
market outputs, much as we proposed for the valuation of nonmarket as com-
pared to market labor inputs.

Even in the case of near-market goods, market and nonmarket outputs may
be imperfect substitutes, complicating comparisons of their value. More difficult
yet are the cases in which a nonmarket good is an asset that has no direct market
counterpart and is never sold. A possible approach in these cases may be to use
market prices to value the stream of output produced by the asset over time and
then to treat the present value of the returns as a measure of the asset’s value. This
approach has a clear grounding in the standard theory that underlies the valuation
of marketable capital assets and is the approach taken, for example, by Jorgenson
and Fraumeni (1989, 1992) in their work on the valuation of investments in
human capital. They begin by calculating the increments to earnings associated
with successive increments to education. The present value of the earnings incre-
ments, cumulated over a person’s productive lifetime (and assuming that educa-
tion enhances the value of market and nonmarket time equally), then is used as a
measure of the value of the incremental investment in human capital.

Investments in health also yield a flow of nonmarket services over time.
Improved health increases not only expected years (and quality) of labor market
activity, and thus labor market earnings, but also the expected number of years
available in which to enjoy all that makes life rewarding. Developing a market-
based measure of the marginal value of additional years of life that may flow
from health care investments is controversial, though labor market data have
proven useful for this purpose. Specifically, the fact that different occupations are
associated both with different risks of fatal injury and different relative wage
rates has been exploited to derive estimates of the value of an additional year of
life. Such measures, while far from perfect, have the advantage of being based on
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real-world decisions that yield observable market outcomes and, for that reason,
they have appeal.

Different approaches may be necessary for the case of nonmarket outputs
that are public in nature, such as crime rates and air quality. Again, however, it
may be possible to develop measures of the value of these outputs on the basis of
market transactions. The levels of many, if not all, of these nonmarket outputs are
likely to differ across localities. People presumably will be willing to pay more to
live in communities with low crime rates and good air quality than in communi-
ties that lack these attributes. The value of such positive attributes is reflected in
house prices. At least in principle, one could derive an estimate of the value of
lower crime rates, better schools, or higher air quality from a hedonic model that
relates house prices to these (and other) community characteristics.6

There are a number of areas for which market valuation, or even imputations
based on nonmarket analogues, are simply unavailable and impossible to obtain.
Examples of these might include some aspects of social capital, such as degree of
social cohesion or cooperation; the effect of terrorism on the population’s sense
of well-being; or the “existence” and “legacy” values of national monuments,
such as the Grand Canyon. In these cases, any attempted valuation would have to
rely on more indirect evidence. As indicated above, we would argue strongly that
attention should be directed first to those categories of nonmarket output for
which the most defensible, market-based approaches to valuation are possible.

Counting and Valuation Issues

The national accounts have a consistent structure for reporting prices and
corresponding quantities. The two have an intimate connection because prices
form the basis for aggregating the quantities of different products. The national
accounts have adopted the approach long advocated by index-number theorists—
chain-weighted quantity indexes of groups of products are computed by weight-
ing the percent change of the quantity of each product by its share in the dollar
value of all the products. As a result, the accounts support productivity calcula-
tions directly. Productivity growth for any group of products—including all the
products in GDP—is the percent growth of the aggregate quantity less the corre-
sponding weighted growth of the inputs.

In the market economy, monetary aggregates generally are the most acces-
sible measures of the level of activity—dollar values of sales, dollars paid as
wages and salaries, and so on—and measuring quantities often is more difficult.
By definition, however, nonmarket activity does not involve monetary transac-
tions. Consequently, data on monetary aggregates that form the building blocks

6See Heckman and Vytlacil (1999) and Heckman et al. (2003) for an indication of advances in the
theory of hedonic price measurement in this context.
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for traditional national income accounting are simply not available. Instead, avail-
able data may consist of physical or other quantity indicators of the level of
activity, such as hours of time devoted to home production, student-years of
education provided, or ambient concentrations of various air pollutants.

On one side are those who argue that no nonarbitrary way exists for assign-
ing monetary values to a heterogeneous set of nonmarket inputs or outputs, and
that any such assignment unavoidably will reflect value judgments that are
inappropriate for a statistical agency (see, e.g., van de Ven et al., 1999, p. 8). The
counterposition holds that, without an attempt to assign monetary values to the
quantity indicators that are the basic unit of measurement for nonmarket outputs,
it will be difficult for policy makers to digest and use the information (see, e.g.,
National Research Council, 1999, p. 123). This may mean that nonmarket outputs
end up being ignored, which implicitly assigns them a value of zero. Alterna-
tively, policy makers may assign a value to the nonmarket output using subjective
methods that are less defensible than the methods that would be employed by a
statistical agency. In either case, there is a good argument for measurement
specialists to provide estimates based on the best possible methods, even if these
are highly imperfect, rather than leaving a statistical void. Another argument for
attempting to assign monetary values to quantity indicators is that the effort
filters out indicators that may be of minor economic importance. One problem
with purely physical accounting systems is that, useful as they may be for some
research topics, they tend to be encyclopedic and difficult to comprehend. Eco-
nomics can minimize biased value judgments by providing scientific guidelines
and accounting conventions for approximating prices in many cases. And with a
monetary metric, the aggregation of detailed measures of output to larger, useful
indexes is possible. For these reasons:

Recommendation 1.5: Wherever feasible, nonmarket inputs and outputs
should be valued in monetary, not just physical unit, terms.

The usefulness of a monetary valuation approach depends on the extent and
accuracy with which monetary values ultimately can be assigned to the inputs
and outputs in question. In order that such assignments be as objective as pos-
sible, we favor basing these valuations wherever possible on information derived
from the terms of observable market transactions or their analogs. Even when it is
difficult to base valuations on market transactions, it is important that calcula-
tions be, in principle, reproducible by independent observers. In certain instances,
assigning prices to outputs (or inputs) may be so controversial that publishing
physical quantity accounts may be the best available option. Given that both price
and quantity data are needed to calculate values for the conventional monetized
accounts, however, it is reasonable to produce the best price and monetary esti-
mates available (along with the quantity data), as long as sets of assumptions are
clearly stated. Limiting an account to physical quantity reporting should be the
exception, not the rule. We also again emphasize the desirability of giving priority

Copyright © National Academy of Sciences. All rights reserved.

Beyond the Market:  Designing Nonmarket Accounts for the United States
http://www.nap.edu/catalog/11181.html

http://www.nap.edu/catalog/11181.html


36 BEYOND THE MARKET

in the near term to work in those areas of nonmarket accounting for which
valuation can draw from market comparisons.

Marginal and Total Valuation

Economic valuation methods fall into two broad categories: the first, which
tracks the framework of the national accounts, relies on prices, which reflect
marginal benefits; the second considers the full amount consumers would be
willing to pay for a good or service, which includes a consumer surplus to the
extent that amount is greater than the price. Thus, the two approaches differ in the
way benefits are measured.

In the case of a product or service sold in a competitive market, the price is
set at a value that equates the cost of producing and the value of consuming the
marginal unit of output. In a standard supply-and-demand diagram, shown in
Figure 1-1, a value of P* is assigned to each of the Q* units of output, for a total
market valuation represented by the shaded rectangle. The total value to the
consuming public of these Q* units of output, however, is the larger, total shaded
area. The difference between these two areas, the shaded triangle, is the consumer
surplus associated with the consumption of Q* units of the product or service in
question at a price P*.

FIGURE 1-1 Consumer surplus.
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In many cases, knowing consumers’ willingness to pay for first and sub-
sequent units of a good or service does not matter for any decision. Although the
public enjoys a large consumer surplus from the production of ice cream—that is,
enjoyment exceeding in value the total price paid for the ice cream—there is no
policy or accounting issue relating to that surplus. Productivity and other types of
measurement use the marginal values revealed by the market price. The same
principle applies to many of the nonmarket goods and services that would be
included in satellite accounts.

In the context of national accounting, the potential usefulness of total valua-
tion seems to us to be restricted to the case of products new to the market where
it may be important for accurate comparisons of the value of output in the current
period as compared to that in prior periods. It has been argued that the value
consumers place on new products should be reflected in properly constructed
price indexes as a decline in the price level (see, for example, Hausman, 1996).
While there is not yet a consensus on this issue in the price index literature, we
would note that deflating nominal expenditures with a price index that accounted
for the value realized by the purchasers of new goods would yield an estimate of
real output that included consumer surplus associated with the introduction of
these goods. It is meaningless, in a national income accounting context, to esti-
mate total value for existing products. Sometimes total value data will be needed
for a cost-benefit analysis, and this is fine; cost-benefit analysis and national
accounts rest on different conceptual ideals and objectives.

Recommendation 1.6: As a general rule, nonmarket accounts should mea-
sure the marginal valuations associated with covered goods and services.
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2

Accounting and Data Foundations

A large portion of this report is devoted to working through the many con-
ceptual challenges that clutter the path toward construction of nonmarket satellite
accounts. Another obstacle to this achievement, and one that will be expensive to
clear, is the lack of data to support quantification and valuation of nonmarket
activities in an acceptable fashion. As noted above, the new American Time Use
Survey (ATUS) will provide rich information on the most important input to
nonmarket production—the time people devote to nonmarket activities. Other
inputs to nonmarket production commonly are purchased in markets, so that the
challenges associated with their measurement, while not trivial, should be similar
in nature to those routinely encountered in the construction of the National Income
and Product Accounts (NIPAs). Considerable work will be required to develop
the data needed for independent measurement of nonmarket outputs.

In this chapter, we begin, for reference purposes, with an overview of the
NIPAs—the prominent U.S. model for national economic accounting. Many of
the principles used in the construction of the NIPAs also carry over in a natural
way to the construction of nonmarket economic accounts. We next discuss the
role of time-use data in nonmarket accounting and describe the new ATUS.
Another cross-cutting data development need is that for a coherent, readily acces-
sible demographic database. The data needed to support measurement of non-
market outputs are diverse; development of these output measures will be the
house-to-house combat of nonmarket accounting.
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OVERVIEW OF THE NATIONAL INCOME AND
PRODUCT ACCOUNTS

The purposes of this section are to present an overview of the NIPAs, the
standard to which we refer often throughout this report, and to provide a basis of
comparison for concepts and data needs for the nonmarket accounts described in
subsequent chapters. National income and product accounting is the centerpiece
of national economic accounting in the United States. The NIPAs show the real
and nominal value of output, the composition of output, and the distribution
across types of income generated in its production.

There are three other major branches of national economic accounting—
capital finance accounting, balance sheet accounting, and input-output account-
ing. The capital finance accounts are better known as the flow-of-funds accounts.
They show the role of financial institutions and instruments in transforming
saving into investment and the associated changes in assets and liabilities. These
changes occur as monetary flows over time, resulting in an increase or deprecia-
tion in the stock (the accumulated amount) of the asset. Balance-sheet accounts
display these assets and liabilities at particular points of time. Input-output accounts
trace the flow of goods and services among industries in the production process,
and show the value added by each industry and the detailed commodity composi-
tion of output. Input-output matrices, particularly the benchmark input-output
matrices, are a foundation for the NIPAs. Other accounts, specifically the inter-
national and the regional accounts, are also important sources of information for
the national accounts (Bureau of Economic Analysis, 1985). These other accounts
are mentioned only briefly in this chapter.

In the NIPAs’ double-entry accounting system, domestic output can be mea-
sured by either gross domestic product (GDP) or gross domestic income (GDI).
GDP is measured as the market value of goods and services produced by labor
and property located in the United States. GDI is measured as the costs incurred
and the incomes earned in the production of GDP. Business purchases from other
businesses are netted out so that domestic output is an unduplicated total. In
theory, nominal GDP should equal nominal GDI; because the two sides of the
accounts are measured using independent and imperfect data, however, the
aggregates typically do not match. The statistical discrepancy, which is recorded
as an income component, is equal to nominal GDP less nominal GDI. Within a
production function framework, GDP represents the economy’s output and GDI
represents the capital and labor inputs used in its production, plus taxes on
production (such as sales and excise taxes) and the surplus of government
enterprises.

In the United States, GDP is measured using an expenditure approach. GDP,
as shown in Table 2-1, is equal to the sum of personal consumption expenditures,
gross private domestic investment, net exports of goods and services (exports
minus imports), and government consumption expenditures and gross invest-
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TABLE 2-1 Gross Domestic Product and Gross Domestic Income, 2001
(billions of dollars)

Compensation of employees, paid 5,881.0 Personal consumption expenditures 6,987.0
Taxes on production and imports Gross private domestic investment 4,109.9

less subsidies 659.8 Net exports of goods and services –348.9
Net operating surplus 2,329.3 Government consumption
Consumption of fixed capital 1,329.3 expenditures and gross investment 1,858.0
Gross Domestic Income 10,199.4
Statistical discrepancy –117.3

Gross Domestic Product 10,082.1 Gross Domestic Product 10,082.1

SOURCE: Mayerhauser et al. (2003, p. 10).

ment. The change in private inventories is included in the gross private domestic
investment component of GDP. Imports are subtracted in the calculation of GDP,
as expenditures for both consumption and investment include imported goods
and services that are not a part of domestic output.

GDI is equal to the sum of compensation of employees, taxes on production
and imports (minus subsidies), net operating surplus, and consumption of fixed
capital; a close synonym for consumption of fixed capital is economic deprecia-
tion. Operating surplus is one of several new concepts introduced into the NIPA
framework as part of the December 2003 comprehensive revision. Net operating
surplus is a profits-like measure that shows business income after subtracting the
costs of compensation of employees, taxes on production and imports (minus
subsidies), and consumption of fixed capital from gross product (or value added),
but before subtracting such financing costs as net interest and business transfer
payments (Mayerhauser et al., 2003). GDI does not include capital gains on
assets as these do not arise from current production. Consumption of fixed capital
is an entry that represents a cost of production, as it is a charge for capital used up
during the accounting period.

The double-entry nature of the NIPAs is not obvious from Table 2-1, as there
are entries with different titles under GDP and GDI, but if an entry appears on one
side of the accounts, a corresponding amount must appear someplace on the other
side. For example, if an individual buys an automobile with his wage income, this
amount appears as labor compensation under GDI and as a personal consumption
expenditure under GDP. If the individual saves part of his wage income, that
saving appears as investment under GDP. By definition, gross investment is
equal to gross saving plus the statistical discrepancy, though the relationship
between GDI and GDP is less obvious in the savings case than in the automobile
purchase case.
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Although nominal GDP should in theory be equal to nominal GDI, there is
no expectation that, in practice, real GDP will equal real GDI. In fact, multifactor
productivity is typically estimated by the difference in the rate of growth of
output compared to the rate of growth of inputs. The NIPAs as currently formu-
lated do not allow direct estimation of multifactor productivity, but the Bureau of
Labor Statistics estimates multifactor productivity by major sector largely with
data from the NIPAs (Fraumeni et al., 2004) and the international System of
National Accounts (Commission of the European Communities et al., 1994) may
be modified to call for the estimation of capital inputs within a national income
accounting framework.

Beyond pure monetary-based calculations, the NIPAs include a number of
imputations, amounting to approximately 15 percent of GDP (Moulton, 2002).
Although it is difficult to define rigorously what an imputation is, Moulton (2002,
p. 3) offers the following:

An imputation in national accounts refers to a flow that must be estimated by
the national accountant because there is no directly related monetary transaction
that is recorded in the books of a party to the transaction. Imputations generally
arise for one of two reasons: (a) own-account production that takes place within
the production boundary of the system, such as the services produced by owner-
occupied dwellings, or (b) transactions that are not directly associated with an
exchange of money between the transacting parties because the transactions
involve barter, transactions in kind, or bundling the provision of a service with
a financial transaction, such as depositing funds in a bank.

As Table 2-2 shows, four categories account for the majority of the value of
imputations in the NIPAs: services provided by owner-occupied housing, which
accounts for about 6 percent of GDP; employment-related imputations, which
account for about 3 percent of GDP; unpriced services provided by financial

TABLE 2-2 Imputations in the NIPAs, 2001 (billions of dollars)

Gross domestic product 10,082.2

Imputations 1,549.5
Owner-occupied housing 648.5
Rental value of nonresidential fixed assets owned and used by nonprofit 61.2

institutions serving individuals
Services furnished without payment by financial intermediaries except 288.9

life insurance carriers
Employment-related imputations 354.8
Farm products consumed on farms 0.2
Margins on owner-built housing 8.2
Consumption of general government fixed capital 187.7

Excluding imputations 8,532.6

SOURCE: Moulton (2002, p. 11).
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intermediaries, which account for about 3 percent of GDP; and services from
general government fixed capital, which amounts to something less than 2 percent
of GDP.

This outline of the NIPAs focuses on measures for the economy as a whole.
Sectors covered in the accounts include the business, household, and government
sectors. The Bureau of Economic Analysis (BEA) also has produced tables show-
ing information for nonprofit institutions serving individuals, which represent the
vast majority of nonprofits; in the NIPAs these nonprofits are lumped together
with households. Acknowledging the imputations in and sector coverage of the
NIPAs highlights the fact that the accounts do not exclude all nonmarket activi-
ties or the services from all nonmarket assets. Many government and nonprofit
activities register in the NIPAs but, in general, only goods and services that
involve payments (whether market or below market) are included. For example,
payments for services rendered under the Medicare program are included under
GDP and GDI, but no value is imputed for volunteer services in nonprofit hospi-
tals, because they are provided without remuneration. Services from owner-occu-
pied housing and from general government capital are imputed and included in
the NIPAs. Valuation of the services from owner-occupied housing is linked to
the terms of observed rental transactions. BEA acknowledges that the services
from general government capital are underestimated in the accounts; uncertainty
about the appropriate net return to such capital led to the adoption of an assumption
that the net rate of return was zero (National Research Council, 1998; Bureau of
Economic Analysis, 1995).

In addition to the summary domestic income and product accounts shown in
Table 2-1, the NIPA summary accounts include six others: the private enterprise
account, the personal income and outlay account, the government receipts and
expenditures account, the foreign transactions current account, the domestic
capital account, and the foreign transactions capital account. Together these sum-
mary accounts, from which approximately 150 NIPA tables and the fixed-asset
estimates (which underlie NIPA measures of consumption of fixed capital and
consumer durable investment) are derived, provide a wealth of information for
users (see BEA website).

The satellite accounts envisioned in this report would build primarily on the
domestic income and product accounts, which include information on the pro-
duction costs that constitute GDI and on the values of final output that constitute
GDP. In the satellite accounts we contemplate, the nonmarket analogs are values
for the inputs used in nonmarket production and values for the output that is
produced.

MEASURING TIME USE

Time is the most quantitatively significant input to both market and nonmarket
production. One cannot begin to understand economically oriented nonmarket
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activity without knowing how a population spends its time. Data appropriate for
measuring time devoted to nonmarket activities require the recording of informa-
tion on people’s activities away from their jobs. Just as market transactions are
recorded directly by measuring expenditures rather than relying on people’s
recollections of what they produced or purchased, it is also important to measure
what people actually do with their time, not what they recollect having done with
it long afterwards. The vehicle for collecting such information is a time-budget
survey—a study in which a large sample of individuals keep a diary of their
activities over one or several days. In a time-budget survey, respondents describe
the various activities in which they have engaged and these are then coded into a
set of categories. A well-designed time budget survey forces the aggregate of
time devoted to all activities to equal 1,440 minutes per day for each person.

Previous Collections of Time-Use Data

Most classifications of household time use have followed the precedent set
by Szalai (1973) and his collaborators, who organized time-use surveys in the
1960s to record people’s activities in a number of countries. Time budgets have
been collected in the United States since at least the 1930s (Sorokin and Berger,
1939). There have been a few American time-budget surveys in the post-World
War II period, including surveys in 1965-1966 and 1975-1976 (with a small
extension in 1981), conducted at the University of Michigan (Juster and Stafford,
1985). Time-budget surveys were conducted at the University of Maryland in
1985, 1992-1994, and 1995 (Robinson and Godbey, 1999); a more recent study
focusing particularly on child care activities also was done at the University of
Maryland (Bianchi, 2001).

While all of these studies were funded by federal agencies, none was designed
or conducted by any part of the federal statistical apparatus. There have been
differences in sample design across the surveys, in the ages of respondents to
which the sampling frame applied, in the number of diary days sampled per
individual, in the number of activities categorized, and in the categorization of
activities. Perhaps most important for our purposes, the samples have typically
been quite small—never more than 8,000 diary-days (1992-1994)—and they
have been conducted on an irregular basis.

Internationally, interest in time-use studies as a tool to estimate the quantity
and, in turn, the value of nonmarket work has grown considerably over the last 20
years, and a number of countries are now committed to this task. In 1995, the
U.N. Fourth World Conference on Women called for national and international
statistical organizations to measure unpaid work and estimate its value in satellite
accounts to the GDP. Other countries’ statistical agencies have conducted much
larger-scale time-budget surveys in recent years, albeit only on a quinquennial or
decennial basis, with several using the resulting data in the construction of
nonmarket accounts. Efforts to date that are most directly relevant to the United
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States are those underway in three other large English-speaking countries—
Australia, Canada, and the United Kingdom.

Canada first administered a national time-use survey in 1981 and sub-
sequently established it as a regular component of its General Social Survey.
Additional questions on unpaid housework and child care and elder care were
asked on the 1996 census. Statistics Canada has used time-budget data to construct
estimates of the value of households’ unpaid work. The most recent estimates,
constructed using a replacement cost approach, put the value of households’
unpaid work in 1992 at about 34 percent of GDP (Statistics Canada, 1995, p. 42).

Australia administered a pilot national time-use survey in 1987, with
expanded versions in 1992 and 1997. The Australian Bureau of Statistics (ABS)
published estimates of the value of unpaid work based on the 1997 survey.
Relying on several different measures of replacement cost, ABS calculated that
unpaid work amounted to about 48 percent of Australian GDP in that year
(Australian Bureau of Statistics, 2000, p. 5). The divergence in the Canadian and
Australian estimates of the amount of unpaid work likely reflects differences in
the methodologies used in their time-use surveys, including differences in the
categorization of activities, but no detailed comparisons or explanations have
been offered to date.

The United Kingdom administered a time-use survey in 2000, but in devel-
oping measures of nonmarket output the U.K. Office for National Statistics has
applied an output-based method of valuation, rather than simply assigning a
replacement value to time devoted to unpaid work (Holloway et al., 2002). The
experimental accounts that have resulted are focused on several different outputs
of the household sector: provision of housing, transport, nutrition, clothing and
laundry, child care, adult care, and volunteer activity. Perhaps because of the
emphasis on methodological development, the office did not provide an estimate
of the size of the country’s household sector relative to standard measures of
GDP (Holloway et al., 2002).

Pioneering academics have engaged in lonely but important data collection
efforts to collect time-budget data for the United States. Mainly because of the
absence of continuing federal funding for this activity, however, it seems fair to
conclude that the United States has until very recently been in the derrière garde
worldwide in the collection of such data.

The American Time Use Survey: Overview

In January 2003, the Bureau of Labor Statistics (BLS) initiated the monthly
American Time Use Survey (ATUS). This study originated in part out of research
interest in valuing women’s time in the household. Concerns that women’s con-
tributions were being undervalued by the exclusion of household production
activities prompted the initial BLS efforts to develop and test the collection of
time-use data, leading to a pilot study in 1997 and full-scale field testing in 2002
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(see Horrigan and Herz, 2005). Once estimates have been subjected to appropriate
scrutiny and reasonably well verified, the data from this survey will be a crucial
input into the creation of nonmarket accounts.

Recommendation 2.1: The American Time Use Survey, which can be used
to quantify time inputs into productive nonmarket activity, should underpin
the construction of supplemental national accounts for the United States. To
serve effectively in this role, the survey should be ongoing and conducted in
a methodologically consistent manner over time.

The sampling frame for the ATUS is that of the monthly Current Population
Survey (CPS)—the actual ATUS samples are taken randomly from households
just completing their eighth month in the CPS sample. For example, a household
that had been included in the CPS in January through April 2002 (waves 1-4) and
January through April 2003 (waves 5-8) might have been included shortly there-
after in the ATUS (a new wave 9). Households are chosen based on a variety of
stratifications (including race/ethnicity and the presence of children of various
ages), all designed to reduce the sampling variance of the time-use statistics that
cover smaller subsets of the U.S. population.

One randomly selected (by BLS) adult member in each household chosen for
participation in the ATUS is asked to complete a time diary. The diary is to be
completed for the previous day, with a telephone interviewer leading the respon-
dent through his or her activities over the 24-hour period that began at 4 a.m. on
that day. Ten percent of the diary days are assigned to each weekday (Monday
through Friday), 25 percent are assigned to Saturday, and 25 percent are assigned
to Sunday. Respondents list their activities, showing when each new activity
began and describing it in their own words. “Secondary” activities, undertaken
simultaneously with the listed activities, are recorded if the respondent volunteers
that they occurred. The respondent also lists where each activity was undertaken
(e.g., at home, at the workplace, elsewhere) and who else was present (e.g.,
nobody else, spouse/partner, child/children, friends, coworkers).

A crucial issue for our purposes is the classification of the respondents’
verbal descriptions of activities into categories that are useful for accounting and
analysis. While the coding system created by the Szalai group has underlain the
sporadic U.S. time-budget surveys, the ATUS has gone far beyond this. Begin-
ning with a three-tier six-digit coding system, the basic codes are aggregated into
17 top-level categories:

• personal care activities (mainly sleep);
• household activities;
• caring for and helping household members;
• caring for and helping non-household members;
• work and work-related activities;
• education;
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• consumer purchases (e.g., food shopping);
• purchasing professional and personal care services (e.g., doctors’ visits);
• purchasing household services;
• obtaining government services and civic obligations;
• eating and drinking;
• socializing, relaxing, and leisure;
• sports, exercise, and recreation;
• religious and spiritual activities;
• volunteer activities;
• telephone calls; and
• traveling.

This categorization appears to accord well with the construction of supplemental
accounts along the lines discussed in this report.

In addition to completing the time diaries, ATUS respondents again answer
most of the questions that they had been asked in the CPS, providing updates on
their work behavior, demographic characteristics, earnings and (bracketed) family
income. These additional data keep economic information current, which is
important for allowing the full ATUS sample to be used in valuing time in
household production and for more accurate construction of estimation weights.

BLS had expected to sample roughly 2,800 households per month in 2003
and to obtain a 70 percent response rate. But the response rate from the diaries
taken by telephone was only 59 percent, and the response rate for the small
number taken in person (from households without telephones) was only 34 per-
cent. Because some of the 2003 sample was supported with funding that had been
carried over from the survey development period, fewer households can be sur-
veyed on a continuing basis. About 1,800 households per month were to be
surveyed beginning in January 2004, with actual responses expected from indi-
viduals in about 1,200 households. Thus, the number of individual observations
available for 2003 is about 21,000; roughly 14,000 individuals are expected to
complete diaries in 2004 and each year thereafter. Significant nonresponse in a
sample already trimmed by dropouts from participation in the CPS certainly has
the potential to adversely affect the quality of the ATUS data, a matter to which
we return below.

As a large-scale and on-going time-budget survey, the ATUS is unique world-
wide. Several other countries’ time-budget data sets are large enough to generate
reliable measures of time allocation and include enough economic and demo-
graphic information to allow values to be attached to the hours they spend in
productive activities. Other countries thus can construct statistically meaningful
point-in-time supplemental national accounts, and some have done so. No other
country, however, currently has the ability to produce satellite nonmarket accounts
that can be continuously updated. The size of the underlying samples in the
ATUS soon will be the largest in the world, but what makes the survey particu-
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larly valuable for the purposes of creating regularly published nonmarket accounts
is that its information will be provided every year, not just at intervals.

The American Time Use Survey: Problems—and Nonproblems

During its deliberations, the panel heard from a number of people who have
been involved in the development and fielding of time-use surveys. Several of
them raised questions about certain features of the ATUS design, questions which
raise legitimate concerns. Not all of these concerns, however, are directly relevant
to the potential usefulness of the ATUS for constructing nonmarket economic
accounts.

Despite the tremendous step forward that the ATUS represents, and its
prospective role as a linchpin of nonmarket economic accounts for the United
States, there are real concerns about its reliability for this purpose that need to be
addressed. They can be summarized by the questions: Who? When? and What?
The most important, the “who” concern, is engendered by the lower-than-expected
response rates in the ATUS. Response rates on the precursor studies also have
been low (Egerton et al., 2004), but the 59 percent response rate on the ATUS
was even lower, and far below the 90-plus percent response rates in the CPS.

Because most of the ATUS nonrespondents provided CPS responses the
month before, a good deal is known about their demographic and economic
characteristics. It is a relatively simple matter to reweight the sample averages of
time allocations to account for differential nonresponse rates across groups with
different observable characteristics. The difficulty is that there is no reason to
assume that nonresponse is random (relative to the CPS sampling frame) across
unobservable characteristics that may be correlated with time allocations. Al-
though there is no way to know for sure until the data can be carefully examined,
it seems plausible that busier individuals, or those with more irregular schedules,
might simply be less likely to participate in the survey, meaning that the survey
estimates could be distorted. Additionally, these biases in the ATUS are com-
pounded with any biases in the sampling frame related to survivorship from the
CPS.

There is no simple way to adjust for nonrandom nonresponse related to
unobservables. The BLS is fully aware of this difficulty and has explored various
means of boosting survey response rates (Horrigan and Herz, 2005). Nonetheless,
low response rates—and the possible resulting nonresponse bias—are the biggest
concern with using ATUS data to construct satellite nonmarket accounts. Efforts
to assess the extent of any possible bias in the survey responses—and, if neces-
sary, to address that bias by raising response rates or making appropriate adjust-
ments to the estimates—should be a priority.

Recommendation 2.2: The Bureau of Labor Statistics should commit re-
sources adequate to improve response rates in the American Time Use Sur-
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vey and to investigate the effects of lower-than-desirable response rates on
survey estimates.

The “when” question stems basically from the nonresponse problem, and it
has two aspects. First, are the ATUS responses representative of activities in
which people engage on the days of the week for which they complete time
budgets? As with the “who” question, it is a simple matter to reweight completed
diaries so that each day of the week receives the same weight in the aggregated
survey estimates. But even if BLS received diaries from an apparently (based on
observable characteristics) random sample of individuals across days of the week,
one cannot know whether the nonrespondents are distributed differently by day
of the week in relation to their unobservable characteristics. One might, for
example, believe that those whose time is relatively more valuable on weekends,
given their observable characteristics, would be less likely to respond if asked to
complete a time budget for a Saturday or Sunday. Difficulties with response rates
generate difficulties with inferring the true weekly distribution of time alloca-
tions from the distribution of completed time-budgets. This underscores the im-
portance of Recommendation 2.2.

A second “when” issue is seasonal and is qualitatively similar to the possibil-
ity of nonrandom response propensities by day of the week: Might nonresponse
rates across weeks of the year also be nonrandom in the unobserved characteristics
of the individuals who are sampled? Among observationally identical individuals
who are sampled in, say, July, those who respond may tend to be those with
relatively less active schedules. Again, there is a risk that response probability
may be correlated with patterns of time allocation. Raising response rates also is
likely to reduce this problem.

The “what” question of particular relevance to the panel’s purpose is the
extent to which the ATUS records activities that are performed simultaneously
(e.g., secondary, multiple, or standby activities).1 BLS has made a concerted
effort—far more intensive than in the precursor studies—to ensure uniformity in
the coding of respondents’ descriptions of their primary activities and has created
the most detailed set of basic codes ever used in a time-budget survey. One
limitation of the data produced by the survey is that they track “primary” activi-
ties, but not secondary ones; in other words, the data are coded to show people
engaged in just one activity at a time. The survey does include separate questions
designed to learn about time devoted to child care activities, which empirically is
by far the most important “secondary” activity reported by respondents in other
time-use surveys. Still, more complete information about secondary activities
could prove to be important for monitoring time devoted to productive nonmarket
activities that may occur simultaneously with other tasks or pastimes. A related

1The issue of standby and secondary activities is thoroughly discussed in Pollak (1999).
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question is whether activities that typically require only a few minutes at a time—
for example, moving a load of laundry from the washer to the dryer—will be
reported consistently enough to support good estimates of time devoted to them.

Cost and burden considerations led BLS to decide against trying to elicit
information about secondary activities generally; it records them only if the
respondent volunteers that he or she was engaged in something else simulta-
neously with the primary activity, and it does not now code this information.
While BLS is examining potential ways to obtain more information on secondary
activities, the present lack of comprehensive information about them is a signifi-
cant limitation for using the data to construct nonmarket accounts.

Recommendation 2.3: The Bureau of Labor Statistics should continue to
study and, where possible, obtain information on secondary activities that
are to be covered in satellite nonmarket accounts.

There are other potential concerns about the ATUS that the panel would
consider secondary to those described above. One is that the ATUS obtains
information only from one person in each household. While most of its American
predecessors were no different, the 1975-1976 time-use survey conducted at the
University of Michigan did obtain diaries from both spouses (in married-person
households), and that practice is increasingly common in other countries (e.g.,
recent surveys in Australia, Germany, and Korea). For some kinds of academic
research—for example, work examining household bargaining and marital sort-
ing—having diaries from both spouses is crucial, since idiosyncratic spousal
interactions are central to understanding this behavior. For purposes of measuring
how a population allocates its time, however, the fact that the ATUS does not
collect data from multiple family members seems less important. In constructing
nonmarket accounts, we are interested primarily in how much time individuals in
different demographic groups and with different economic characteristics allo-
cate to the various activities whose valuation might be included in the accounts.
Spousal interactions may be important, as spousal complementarities probably
generate substantial additional value, but including the value of this intrahousehold
capital is a more difficult and subtler matter than the central one of obtaining
good estimates of how people spend their time.

With higher levels of funding, it might be desirable to attempt to obtain time
budgets from several (or even all) household members. One reason for this is that,
as it now stands, ATUS cannot be used to calculate how much combined time
parents spend with children in two-adult households. The total time spent with a
child depends on whether mom’s time and dad’s time are positively or negatively
correlated, and ATUS provides no information about this. This would be a prob-
lem, for example, for a “family care and human capital” account. Whether such a
redesign would be feasible within the existing ATUS framework is an open
question; Canadian experience suggests that the fraction of households from
which multiple household responses could be collected for a single day would be
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significantly lower than the fraction from which a single response could be
collected. In any event, in the presence of limited resources, it is the panel’s
judgment that this is not a top priority. It would be useful to conduct some split-
sample experiments comparing the alternatives in each case—data collected from
multiple adults in the household versus a single adult, and data collected for
multiple days versus a single day—in order to have a firmer basis for assessing
the benefits that might be associated with the multiple adult or multiple day
approaches.

A second “minor” concern is that the ATUS asks each respondent for a time
budget for only one day. Only the 1975-1976 U.S. survey obtained diaries on
multiple (four) days, although the leading international time-budget surveys have
typically obtained data for two days. Having time budgets for multiple days
would allow researchers to address a variety of interesting issues, particularly
those related to variation in the timing of activities. Obtaining diaries on multiple
days also carries the potential to reduce sampling costs. On the other hand,
because respondents are drawn from the CPS outgoing rotations, any potential
advantage with respect to sampling costs may be less for the ATUS than for a
time-budget survey that requires a fresh sample. Perhaps more importantly, asking
respondents to report for multiple days could have the serious disadvantage of
depressing survey response rates still further. In the end, the relative value of
having multiple reports from particular respondents as opposed to single reports
from a larger number of respondents may depend on whether interday or inter-
personal heterogeneity in time allocation is greater. For purposes of constructing
nonmarket accounts, the gains from having data on time use for multiple days
seem quite small. It is true that the activities reported by any particular individual
on any particular day may be unrepresentative of how they typically spend their
time, but such anomalies should average out across the population of respondents.

Another limitation of the ATUS from the nonmarket accounting perspective
is that data are collected only for people aged 15 and older. The exclusion of
children and young teens means that other data will be needed to quantify the
time spent in school or school-related pursuits, as would be required to construct
an education satellite account.

A final point here is that different sorts of time-use data may be needed to
examine the tradeoffs that households face when weighing unpaid production and
market substitute options. Learning about these tradeoffs would require informa-
tion about how individual households combine time with purchased goods and
services to produce the various things they need and enjoy in daily life. Analyses
based on ATUS data might create a few demographic cells (e.g., age and educa-
tion), construct estimates of average time expenditures for those cells, and link
them to average goods expenditures from a consumer expenditure survey. Such
analyses could be informative with regard to how individuals, on average, com-
bine goods and time (see, e.g., Gronau and Hamermesh, 2003), but they would
miss all of the idiosyncrasies inherent in marital matching and household behav-
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ior. It might be valuable to have a one-time survey, perhaps for a sample of
households that had previously responded to the Consumer Expenditure Survey,
that would provide time budgets and consumer expenditure information for the
same people.

The ATUS is not perfect for purposes of constructing nonmarket accounts: it
could not be, given budget constraints and the conceptual and measurement
difficulties inherent in obtaining time-budget data. We understand that there were
good operational reasons for the decisions made in designing the ATUS. There
was evidence, for example, that, had the survey been designed to collect time-use
information from multiple members of responding household on a particular day,
survey response rates would have been much lower. Similarly, testing carried out
during the development period raised serious concern that probing systematically
for secondary activities in which respondents might have been engaged would
have greatly increased the perceived survey response burden and thus adversely
affected response rates. And BLS is well aware of the potential for nonresponse
bias and has planned research to assess its significance. Still, as work proceeds on
the ATUS and on time-use data collection more generally, the limitations and
potential biases in the data currently being collected for nonmarket accounting
purposes should be kept in mind, and efforts to improve the data pursued.

The criticisms of this section notwithstanding, the ATUS is a tremendous
step forward for the federal statistical system. Indeed, without something like the
ATUS, one could not seriously contemplate the creation of nonmarket accounts
for the United States.

DEMOGRAPHIC DATA

Time-use and demographic data must be combined to provide a firm founda-
tion for nonmarket accounts. Time-use data can be used to answer questions
about what individuals with given characteristics are doing with their time;
demographic data describe the distribution of these individual characteristics in
the population. Time use varies significantly across population subgroups. For
example, in general, individuals with young children have less time for certain
activities (e.g., traveling, work, going out at night) than adults without children.
In addition, the value of time spent may vary with an individual’s characteristics.
A higher value may be placed on time spent completing 4 years of college than on
time spent completing 4 years of high school, for example, because of the greater
value of forgone earnings for someone who already has completed high school.
Detailed demographic data are needed to estimate differences in time allocation
patterns across various socioeconomic subgroups of the population.

There are several reasons that a comprehensive demographic database is not
available for the United States. First, in our decentralized statistical system, agen-
cies commonly specialize in producing certain types of data, and these efforts
typically are not coordinated. For example, the National Center for Education
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Statistics is a source of information on preschool and early grade enrollment by
mother’s education and employment status, and the National Center for Health
Statistics is a source of information on health care visits by age, sex, and race.
Second, statistical and methodological revisions frequently are not carried back
through time. For example, the Current Population Survey used the 1980 census
population controls from 1981 through 1993 before switching to 1990 census
population controls in October 1994. This procedure may significantly affect
estimates of the absolute numbers of school enrollees and the comparability of
the enrollment series across time; other measures, such as enrollment rates, may
not be affected (U.S. Census Bureau, 2002, p. 131). Additionally, the available
information may not be cross-classified by all dimensions of interest. An attempt
is made to minimize respondent burden and, accordingly, a given survey may
collect information on only a few demographic variables. A project that attempts
to link administrative record information contained in establishment surveys and
household surveys is being undertaken at the Census Bureau (Abowd et al.,
2004); such projects may facilitate the creation of a unified set of demographic
statistics. Although we recognize that creation of better coordinated demographic
data would require significant effort by statistical agencies and other suppliers of
data, the development of such data is an important goal.

Recommendation 2.4: A consistent and regularly updated demographic da-
tabase should be assembled as an input to nonmarket accounts. The database
should include information on the population by age, sex, school enrollment,
years of education and degrees completed, occupation, household structure,
immigrant status, employment status and, possibly, other dimensions.

It would also be ideal to have information on health in this demographic database,
but this may not be a realistic goal. Household structure data should include
demographic information on members of a household, including relationships if
any (e.g., divorced or married), and numbers and ages of children and unrelated
individuals, as well as information on children not living within the household.

The fact that high-quality demographic data already are collected by the
Census Bureau and other agencies makes this recommendation feasible to imple-
ment. Data currently collected by the decennial census and by the Current Popu-
lation Survey provide much of the necessary input. What is needed is to have key
data sources linked together, made consistent over time, and published at inter-
vals to support accounting efforts effectively. Many critical census projections
are made annually, but these do not include all of the variables that are needed.
Most of the essential demographic data fields are included in the census long
form but in the past some have been presented only once every 10 years. The
Census Bureau’s new American Community Survey will (contingent on funding)
be continuous and will advance the effort to produce a more fluid demographic
description of the population. Given the budget constraints of the statistical agen-
cies, the demographic database should be built, to the maximum extent possible,
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using existing or already planned information, minimizing the extent of any new
data collection.

OTHER DATA NEEDS

In addition to the above-described data, which relate mainly to labor inputs,
a complete nonmarket account must include values of nonlabor inputs. For
example, a home production account must include data on the capital services,
materials, and energy inputs that complement unpaid labor in generating home-
produced outputs. Purchases of materials used in home production already are
included in the NIPAs, as consumer goods on the production side and as returns
to capital, labor, and other inputs on the income side. The NIPAs also include
spending on consumer durables, such as refrigerators and washing machines,
though the annual flow of services associated with the stock of consumer durables
does not correspond on a year-by-year basis with spending on purchases of con-
sumer durables in the same year (see Fraumeni and Okubo, 2001). In accounting
for household production, it is the flow of services from these durables that is
relevant and for which data are required.

Full development of nonmarket accounts also will require further research
and data development to advance understanding of age-old questions relating to
the definition and measurement of output. What are the outputs of the various
nonmarket activities? Zvi Griliches observed that “in many service sectors it is
not exactly clear what is being transacted, what is the output, and what services
correspond to the payments made to their providers” (Griliches, 1992, p. 7). This
observation is especially pertinent for many of the areas of interest here that are
dominated by services—and services difficult to measure at that—such as educa-
tion, health, social services, culture and the arts, and recreation.

The need for development of better measures of nonmarket outputs can be
illustrated with reference to education and health. Frequently, in difficult-to-
measure sectors, the value of output is set equal to the aggregate value of the
inputs used in its production. Accordingly, little is known about growth, quality
improvements, or productivity in these sectors. In recent years, alternative
approaches have been developed for estimating educational output more directly.
Examples of these approaches include indicator (e.g., test-score based) approaches,
incremental earnings approaches, and housing value approaches. Similarly, for a
health account, data on the population’s health status, of the sort now being
developed in disease state and health impairment research, hold promise of pro-
viding direct measures of the output of the health sector. The data that will be
needed to create these output measures, as well as the data required to construct
defensible measures of other sorts of nonmarket production, are discussed at the
appropriate points in Chapters 3 through 8.
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Home Production

Early national income accountants acknowledged that household services
represented productive work. A landmark National Bureau of Economic Research
study of income in the United States (King, 1923) calculated the value of house-
hold services based on estimates of the number of women age 16 and over
primarily engaged in housework without monetary remuneration. Assuming that
the proportion of “housewives” to the total population of women not employed
for pay remained constant and that the average value of their services in 1909 was
about equal to the average income of persons engaged in the paid occupation of
“domestic and personal service,” the value of housewives’ services amounted to
30.7 percent of market national income in 1909 and 25 percent in 1918.

Despite this initial interest in home production, national income accounting
moved in a different direction. Pigou (1920, p. 11) insisted that national income
should be defined only in terms of goods and services that could be brought
“directly or indirectly into relation with the measuring rod of money” and dis-
couraged the application of such a measuring rod to household work. A national
income estimate prepared in 1926 under the direction of Francis Walker, chief
economist of the Federal Trade Commission, explicitly excluded the value of
housewives’ services (Carson, 1975). In 1929 Simon Kuznets joined the National
Bureau of Economic Research and continued the work that eventually formed the
underpinnings of the National Income and Product Accounts (NIPAs) that we
know today. He conformed to immediate precedent, declining to include any
imputations of the value of household production, but offered eloquent warning
of the limitations of the resulting estimates of national income: “The welfare of a
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nation can scarcely be inferred from a measurement of national income as defined
[by the GDP]” (Kuznets, 1934).

More recently, there has been a renewal of interest in the development of
satellite household production accounts. A number of individual scholars have
made serious efforts to lay out a framework for such accounts (see, e.g., Ironmonger,
1996; Landefeld and McCulla, 2000). Several national statistical agencies are in
the early stages of developing satellite household production accounts. Among
other efforts, Eurostat is funding several country-specific projects, and the Office
for National Statistics in the United Kingdom has developed an account that
estimates a value for that country’s household production (see Holloway et al.,
2002). A major catalyst for this activity—and for prospects of future progress—
is the development of time-use surveys in a number of countries.

In this chapter we analyze the nature of household production and discuss the
issues involved in measuring its contributions to an expanded notion of gross
domestic product (GDP) and to the construction of satellite national accounts. In
keeping with the purpose of developing a framework for satellite accounts, we
consider how to measure the quantities of the various inputs used by households
to generate their products and how to assign values to those inputs. We then turn
to issues of classifying and valuing the outputs from home production, which we
argue should be done independently from the measurement and valuation of input
quantities so as to maintain the double-entry bookkeeping that is the foundation
of all accounting.

Accounting for the value of what is produced in households always has been
conceptually necessary for obtaining a complete picture of what society produces.
Indeed, in a prehistoric or undeveloped society, most of what was produced
would have been outside the market; the only sensible “national” accounts would
consist almost entirely of household production. With the growth of markets and
of trading states and the subsequent development of expanded trade in manufac-
tured goods and then in services, the relative importance of home production in
total final output clearly diminished. Researchers, typically working with data
from European countries, Australia, or Canada, have produced varying  estimates
of the magnitude of output from the household sector. Niemi and Hamunen
(1999) estimate that the value of household output ranges from about 35 to 55
percent of GDP.1 All of these estimates are rough since neither the physical
magnitude of the output nor its value have been precisely measured.

Basic demographic information allows another way to get a rough indication
of the amount of household output relative to the market output of the nation
About two-thirds of the U.S. population over age 16 is in the labor force (U.S.

1Some of the differences in findings across studies reflect definitional differences, in addition to
real differences in the importance of home production across countries. For example, some studies
include the value of volunteer labor to organizations as a component of home production; others do
not. Likewise, some studies attempt to net out certain components of home production, such as
housing services, so that there is no double counting with GDP.
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Census Bureau, 1999). If we assume that an adult spends 10 hours each day in
sleep and basic personal care, then those who are in the labor force, if they devote
40 hours each week to “work,” expend only about 40 percent of their waking
hours “at work.” The other one-third of the population spends none of its time in
the labor market producing output that is captured by GDP. So, overall, the adult
population spends only about 25 percent of its waking hours “at work.” Depend-
ing on what one chooses to define as productive output in the nonmarket sector,
how productive those nonmarket hours are in comparison with those spent “at
work,” and how one values the resulting output, the nonmarket product could
easily be greater than the whole of GDP! We do not make the case so strongly,
but we note the potential magnitude of this nonmarket product and stress that the
difficulty in measuring it does not imply that it is not important in magnitude or
in policy significance. Indeed, we argue that, in judging the level and composition
of national output, anyone who disregards nonmarket product misses a signifi-
cant part of the picture.

Estimates of the value of household production are relevant not only to
measures of the level of economic activity and productivity, but also to their trend
rates of growth and to their fluctuations over the business cycle. Many historical
estimates of growth in the output of the U.S. economy during the nineteenth and
early twentieth centuries were constructed rather crudely, using information on
relative rates of growth in employment in different sectors. When the output of
the nonmarket household sector of the economy is imputed using a similar meth-
odology, the estimated trend growth rate of overall output may be substantially
modified (Folbre and Wagman, 1993). Time and energy devoted to nonmarket
work vary less over the business cycle than the corresponding inputs to market
work, and may even move countercyclically as unemployed workers choose to
devote more time to home-based activities (Greenwood et al., 1995). Thus, if
household production is omitted from measures of total output, it may lead to
misleading conclusions about patterns of economic growth.

The productivity of nonmarket work is modified by technological changes,
such as the growing availability of consumer durables. The development of micro-
wave ovens, for example, reduced the time necessary to produce meals at home.
Increases in the efficiency of home meal production need not mean that time
devoted to home meal preparation will decline—increases in efficiency may
encourage more meal preparation at home than would otherwise have taken
place. More recently, home computers and the flourishing of the Internet now
allow households to perform a range of tasks—pay bills online, communicate by
e-mail, shop on the Web, produce photos for distant relatives—either more
quickly or better. While the productivity of time devoted to household work has
risen, wages—the returns to market work—also have grown, possibly even faster.
All else the same, relatively more rapid growth in market as compared to house-
hold productivity implies a price effect that would lead to substitution of time
toward market production.
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A dramatic recent historical trend related to household production has been
the increase in women’s participation in wage employment—a shift of women’s
efforts from the unmeasured realm of nonmarket output to activities that are
valued in GDP. Accounting for this shift and the resulting reduction in the time
available for nonmarket work would change measures of the growth of aggregate
output over time (see Goldin, 1986, for documentation of these trends). From a
cross-sectional perspective, taking the value of nonmarket work into account in
calculating household income might reduce measured inequality. The valuation
of household time also has implications for the construction of poverty rates and
other measures of relative welfare.

Bringing household activities into satellite accounts raises significant classi-
fication problems. Measuring quantities produced, as opposed to consumed, is
one challenge. For example, expenditures on food at McDonald’s are included in
GDP, the cost of which includes the wages paid to McDonald’s employees;
however, the value of time customers spend eating McDonald’s meals is not—
and should not—be included because we are interested in measuring the produc-
tion of output that may contribute to consumers’ welfare, rather than in measur-
ing welfare itself. An analogous distinction needs to be made when attempting to
measure the quantities of output produced at home. Deriving meaningful
valuations of nonmarket inputs is another challenge. The value of market inputs
is measured by their prices, which presumably reflect society’s valuation of them
at the margin. By their nature, however, many of the inputs into household
production, particularly the time household members devote to such production,
are not purchased. The inherently nonmarket nature of home production means
that the value of these inputs must somehow be imputed rather than measured
directly.

Beyond the distinction between household production and household con-
sumption, productive activity may be defined more or less broadly. This chapter
focuses on household production of tangible goods and services produced for
immediate consumption, together with household production of tangible invest-
ment goods, such as the building of a home addition. At one level, care of
children should be considered a component of home production. If parents wished
to do so, they could hire someone else to change their infants’ diapers, make their
children’s meals or help their children with their homework, so the production of
these services could be assigned a market value. The services of hired child care
providers may be, at least beyond some point, a highly imperfect substitute for
parental time devoted to the same set of tasks. There is, moreover, an investment
dimension to the care of children that the valuation methods advocated in this
chapter simply do not capture. The issues surrounding family care, especially
family care of children, are discussed at greater length in Chapter 4. Similarly,
although the time-use estimates reported later in the chapter include time devoted
to educational activities, the methods we advocate for measuring home production
of tangible goods and services are not applicable to measuring the production of

Copyright © National Academy of Sciences. All rights reserved.

Beyond the Market:  Designing Nonmarket Accounts for the United States
http://www.nap.edu/catalog/11181.html

http://www.nap.edu/catalog/11181.html


HOME PRODUCTION 59

human capital assets. Time devoted to educational activities and the production
of human capital should be accounted for in a separate satellite.

On balance, the availability of relevant data and the relative simplicity of
underlying concepts make the household production account a leading candidate
for immediate development. Despite the difficulties outlined here, the theoretical
and empirical bases for the inclusion of household production in satellite national
accounts on a continuing basis are surely far sounder than was the understanding
of accounting for market transactions when the United States made the leap into
creating consistent sets of national accounts beginning with data from the 1920s
and 1930s.

Recommendation 3.1: The Bureau of Economic Analysis should create
satellite accounts reflecting the quantity and value of inputs and outputs in
home production.

THE HOUSEHOLD AS A FACTORY

Individuals do not simply consume purchased goods: they combine these
goods with inputs of their own time to generate what Becker (1965) referred to as
commodities. Thus, a commodity, “lodging” for example, is produced using a
purchased (or rented) housing stock and family members’ inputs of time into its
maintenance and improvement. Meals are produced at home using purchased
materials—raw food together with the services of kitchen appliances, tableware,
napkins, and so on—and also the time of those who prepare the meals and clean
up afterwards; inputs and output for this simple example are listed in Table 3-1.

As with any good that is produced in the market, there are a variety of ways
of generating a given amount of any home-produced commodity. One could
generate meals entirely through market purchases, by employing cooks who
prepare meals using the purchased inputs noted above and cleaning persons to
clear and wash the dishes. At the other extreme, one could grow one’s own
vegetables, feed and slaughter one’s own animals, and use one’s own time to
prepare the meals and to clean up afterwards. As another example, one could
generate lodging by buying a house, then employing a butler to coordinate and
effect all repairs. Alternatively, one could build the house and do all repairs and
maintenance oneself, perhaps using some purchased materials. In each case, there
is a large range of choices between the extremes. As with a market-based produc-
tion technology, the household production function indicates for each commodity
the tradeoffs between efficient uses of different methods to generate any given
amount of the commodity.

The choices that individuals within a household make about how to produce
commodities depend on their preferences, the relative prices of the goods and
household members’ time that might be used to generate the commodities, their
comparative advantages (which are linked to personal skills and abilities), and
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TABLE 3-1 Stylized Account for Home-Produced Meals in a Household
Production Account

Inputs Output

Family members’ time Home-cooked meal
Food shopping
Meal preparation
Meal clean-up

Purchased materials
Food
Dishwashing detergent, etc.

Services from consumer durables
Stove
Refrigerator
Microwave
Dishwasher
Housing (perhaps)

their production technologies. Otherwise identical households in which house-
hold members have higher opportunity costs of time, typically reflected in higher
market wages, will be less likely to produce commodities at home and more
likely to purchase market substitutes. Transaction costs contribute to cross-
household variation as well. People who live far from towns incur higher transaction
costs to eat in restaurants and should, all else equal, be more likely to eat at home
than those who live in town. Similarly, the transaction costs of going out for
breakfast or a morning cup of coffee may be high for someone who is typically at
home in the mornings, and comparatively low for lunch if the person works
during the day at a location convenient to restaurants. Other characteristics of a
household, such as its size, may affect the choice between home production and
market alternatives. Continuing with the meals example, larger families will
benefit from economies of scale in converting time spent shopping and preparing
meals, together with needed ingredients, to produce home-cooked meals.

The relative bargaining power of individual members over household deci-
sions also may influence time allocation. When married mothers increase their
hours of market work, husbands may not increase their hours of nonmarket work
commensurately. Widespread awareness of this pattern has contributed to a
proliferation of studies of how men and women bargain over the allocation of time
and responsibility, as well as money, in the household (Lundberg and Pollak, 1996).

A household’s preferences and its choice of technology generate the combi-
nation of home-produced and market-purchased commodities that make it as well
off as possible. The choice of household technology can be seen in Figure 3-1,
which shows a household’s production of the commodity home cleanliness,
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FIGURE 3-1 Production function for home cleanliness.

C3

C2

C1

I3I2I1

T1 T2 T3

S3

S2

S1

Time

C
le

an
in

g 
S

up
pl

ie
s

obtained through the combination of adults’ time and purchased goods, summa-
rized as cleaning supplies. Various outputs of cleanliness, denoted by isoquants
C1, C2, and C3, can be produced, with each amount generated by various combi-
nations of cleaning supplies and adult time. Increases in either input raise the
amount of cleaning produced. The lines I1, I2, and I3 indicate the relative prices of
cleaning supplies and adults’ time, with the lines being flatter if cleaning supplies
are relatively more expensive, and steeper if the opportunity cost of the adults’
time is higher. Each tangency of these price lines with an isoquant curve shows
the best possible combination of cleaning supplies and time to produce that
output of cleanliness.

Decisionmakers may derive pleasure from having cleaner homes, but they
must weigh the extra pleasure against the fact that, in generating a cleaner house,
they reduce the time available for the production of other commodities that they
enjoy consuming, for consuming directly in the market, or for leisure, which is
also enjoyable. If they produce C1, they leave a lot of their resources for the
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production of other commodities; if they produce C3, they leave very little. They
will produce that amount, perhaps C2, which is consistent with their preferences
between home cleanliness and all other commodities they might produce. The
household will choose to produce/consume an amount of cleanliness indicated by
C2, using inputs of cleaning supplies S2 and adult time T2. Clearly, as cleaning
supplies become less expensive or adult time more valuable, home cleaning will
be produced with more cleaning supplies and less adult time. Of course, there are
some constraints on the extent to which such tradeoffs can be exploited; some
minimum levels of time and supplies are needed to do the job, as indicated by the
nearly vertical and horizontal portions of the isoquants. Whether the home becomes
more or less clean (whether the household moves outward or inward from C2) as
household members’ value of time increases depends on how much time cleaning
the house takes relative to other household-produced commodities and on house-
hold members’ preferences for cleanliness versus other home-produced or pur-
chased commodities.

Economic theory posits that efficiency is served, or waste is minimized,
when people allocate their time to its most valuable use. That use depends on the
technology at home and in the market, their skills in each, and the value placed on
the products they get from these alternative ways of using their time. As produc-
tivity in the labor market rises, through their (or their firm’s) efforts, they have
greater incentive to spend more time in the labor market. This implies that, all
else equal, as society becomes richer due to higher market labor productivity (and
thus a higher value of time), people who work for pay will substitute away from
home production, which is relatively time intensive, and toward market produc-
tion. There may be a counterbalancing effect on market labor supply in developed
economies if greater longevity and higher lifetime incomes translate into a rela-
tively higher fraction of the population that has retired from market production.2

Still, we would expect home production performed in high-income societies to be
relatively goods-intensive—time spent in home production will be combined
with ever-increasing amounts of market-purchased goods.

The key point in this discussion is that economic growth can alter the relative
importance of home and market production. That in turn may lead to incorrect
inferences about how fast average economic well-being is growing if only market
GDP is measured. Since changes in the scope of home production will differ
across income groups as their opportunities change, ignoring it in measuring
incomes also will bias conclusions about how inequality is changing.

2There is some quantitative evidence that as household members transition into retirement, expen-
diture on food declines sharply while the amount of time spent on home food production increases. If
these effects offset one another, and neither the quantity nor the quality of food intake deteriorates,
“marginal value of wealth [their term] remains unchanged, even though the market component of it
has declined” (Aguiar and Hurst, 2004).
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MEASURING INPUTS

The first step toward measuring inputs to household production—especially
the time devoted to household production—is to define what is meant by home
production, distinguishing productive activities from those that must be viewed
as purely consumption. As with any accounting scheme, the decisions are neces-
sarily arbitrary. At one extreme, one could argue, for example, that the sex act is
an investment activity—in a few rare instances it generates children who can be
viewed as yielding future streams of services, and it may more frequently enhance
the participants’ subsequent market and nonmarket productivity. Time spent
sleeping, the single largest activity in almost any weekly time budget, might also,
at least in part, be viewed as an investment in one’s human capital—without
sufficient sleep, just as without sufficient investment in skill, one cannot produce.
But including these activities as household production (even in the investment-
focused human capital account described in Chapter 4) would seem a very long
stretch.

At the other extreme, the time devoted to replacing one’s roof would justifi-
ably be included as household production. Similarly, time spent taking a sick
infant to the pediatrician’s office is a good candidate for inclusion in a satellite
account for household production (or health).3 Even these activities, however,
contain some consumption aspects: the person who chooses to repair her roof
may derive some pleasure from the creative aspects of the job; likewise, the
parent who spends time helping a child get well feels substantial satisfaction from
that activity. These caveats, however, are no different from problems one finds in
measuring the use of time in market activities: although the conventional assump-
tion is that people dislike having to work, many people report that they enjoy
their jobs (Juster and Dow, 1985). Yet, nobody objects to valuing their labor-
market activity and including the result (their compensation) in the NIPAs. In this
sense, paid employment is not particularly different from nonmarket work.

The issue, then, is to decide which home activities are production, and thus
merit inclusion in satellite accounts, and which are not. In her discussion of
household production, Reid (1934, pp. 8-10) wrote:

In separating production and consumption perhaps the first thing which needs
to be made clear is that consumption activities are personal. They are activities
which the individual carries on to meet his own needs. No person can consume

3Home production of goods retained for the household’s final consumption and gross capital
formation by the household are in fact included within the conceptual production boundary defined
by the System of National Accounts 1993 (SNA93), the framework that guides the design of national
income accounts around the world. In practice, most countries’ accounts omit even this sort of home
production, and the SNA93 explicitly excludes most home production of services for own final
consumption (see Organisation for Economic Co-operation and Development, 2002, for further
discussion).
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for another . . . if the person to satisfy his own need must carry on the activity,
that activity is consumption, not production.

These distinctions between production and consumption, and between substitut-
able and nonsubstitutable services, are necessarily somewhat arbitrary, relying to
some extent on social norms. The third-person criterion nonetheless remains a
reasonable guideline, and it would be useful to have a home production account
that focuses on activities that follow the Reid distinction.

Recommendation 3.2: A household production satellite account, focused on
the production of goods and services for consumption, should include only
those household activities that could be readily accomplished using market
substitutes for household members’ time.

This criterion obviously includes such things as meal production, production of
clothing services (e.g., doing the laundry and mending), and production of shelter
services (e.g., cleaning and home maintenance). Child care and home schooling
might also be included as home production under the third-party criterion, though
purchased services may be an especially imperfect substitute for time parents
spend with their children, and standard methods of valuing home production are
poorly suited to capturing the value of investment activities.

The third-party criterion excludes such activities as sex, sleep, travel, volun-
teering, studying, and exercise. This does not mean, of course, that these activi-
ties are not productive. Studying and exercise, in particular, may be critical inputs
to the production of skill capital and health capital, respectively. We consider
these activities to be outside the sphere of the (limited scope) home production
account contemplated here and discuss them in other chapters. We also stress that
home production activities fall across a continuum that spans the Reid criterion and,
in some cases judgment is required as to how to categorize an activity.

How should household members’ inputs into nonmarket production be mea-
sured? Time diaries are the preferred methodology for examining time use (see
Chapter 2). The diaries yield responses that are more reliable than answers to
stylized questions such as, “How much time did you spend providing child care
last week?,” which require recall over a longer period and also suffer from con-
siderable variation in personal definitions of child care. Another problem with
stylized questions is the temptation for respondents to report what they would
like to believe about their own activities or what they think interviewers would
like to hear. Selective reporting can occur with time diaries as well but, because
of the episodic nature of the reporting, the problem should be less severe.

In Table 3-2 we list activities that seem to meet the criterion for inclusion in
a household production satellite account—activities that one could readily envi-
sion being performed by market substitutes—and provide estimates of time de-
voted to them. The time inputs are averages over all individuals (adults only were
included) in the 1985 U.S. time-use sample (Robinson and Godbey, 1999) and
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TABLE 3-2 Time Spent in Home Production, by Sex, Marital Status, and
Presence of Children, Americans Aged 18 and Older: 1985, in Minutes per Day

  Married   Single
Female Male

Activity Childrena No Children Children No Children Female Male

Household Work
Food preparation 70.22  68.63 16.09  18.43 43.46 17.57
Meal cleanup 18.48  21.84 3.84  4.32 11.77  3.48
Cleaning house 53.67  42.91 12.82  13.08 31.93  9.03
Outdoor cleaning  3.64  4.40 11.77  18.65  4.98  8.91
Clothes care 24.76  20.36  2.94  1.99 12.92  3.32
Repairs  3.71  4.98 20.00  17.40  2.61 10.74
Plant, pet care   6.01  8.41  8.37  12.71  5.23  3.76
Other household 14.05  15.03 16.80  15.57 12.15 12.50
Total  194.54  186.56 92.63  102.15  125.05 69.31

Child Care
Baby care 25.98  4.10  3.93  0.78  3.01  0.34
Child care 21.19  4.74  6.30  0.69  6.52  0.69
Helping/teaching  4.22  1.23  1.37  0.06  1.31  0.14
Talking/reading  3.39  0.76  1.08  0.63  1.13  0.29
Indoor playing 8.59  2.69  5.30  1.10  1.43  0.82
Outdoor playing  1.22  0.75  1.11  0.94  0.48  0.16
Medical care, child  1.70  0.40  0.29  0.00  0.24 0.00
Other child care  2.66  2.62  0.70  0.80  1.86  1.10
Travel/child care 12.75  3.19  5.87  1.26  3.10  0.44
Total 81.70  20.48 25.95  6.26 19.08  3.98

Obtaining Goods and Services
Everyday shopping 31.56  30.89 15.86  17.21 27.69 15.50
Durable/house shopping  1.26  0.66  1.15  0.44  0.62  0.44
Medical appointments 4.27 2.05  2.54  1.78  0.83  0.87
Gov./financial services  1.68  1.83  1.10  1.86  1.54  1.13
Repair services  1.42  0.86  1.69  1.05  1.07  1.83
Other services  2.14  1.89  2.98  1.47  1.90  2.91
Errands  1.99  1.19  2.59  1.22  1.04  1.34
Total 44.32  39.37 27.91  25.03 34.69 24.02

Education
Students’ classes  1.29  1.02  0.32  1.33 12.04 21.78
Other classes  2.02  1.49  1.56  1.51  2.16  3.27
Homework  1.83  3.29  1.72  1.41  9.06 21.86
Other education  0.33  0.13  0.00  0.13  0.50  1.03
Travel/education  8.62  15.86  3.34  3.78 10.52  1.69
Total 14.09  21.79  6.94  8.16 34.28 49.63

Domestic Crafts  8.62  16.86  3.34  3.79 10.53  1.69

Total, hours per day  5.72  4.75  2.61  2.42  3.73  2.48

aUnder 18 years old.
NOTE: Sample size = 5,358.
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over all days of the week. They thus represent typical activities on an average day
in that year by people in the identified demographic groups. The survey from
which these estimates are derived, funded by the National Science Foundation
and conducted by the University of Maryland, had a sample size of 5,358 respon-
dents, 1,612 of whom were parents. Interviews were conducted by mail, tele-
phone, and in person; response rates for the three modes were 51 percent, 67
percent, and 60 percent, respectively. For comparison, we also include similar
statistics based on pooled data from surveys conducted in 1998, 2000, and 2001;
see Table 3-3. Though more recent, the sample sizes are smaller and there are no
2000 data for single persons. It should be noted as well that the time-use catego-
ries are not fully comparable between the two tables.4

Clearly, under the definitions employed in these tables, inputs into house-
hold production form a substantial fraction of adults’ time, ranging from 10
percent for married men with no children in the home to nearly 25 percent for
married mothers with children present. Even excluding child care, household
production amounts to more than 2 hours per day for the average American in all
six demographic groups. The statistics demonstrate that, independent of marital
status or the presence of children, household production, as measured here, is
disproportionately done by women. Child care activities may be performed by
women more than men at least partly for biological reasons but, even among
single individuals without child-care responsibilities, women spend substantially
more time on household work and the procurement of goods and services than do
men. The observation at the beginning of this chapter that accounting for house-
hold production is especially important in measuring total productive activity
because of women’s changing labor force participation is underscored by the
clear dominance of women’s time in the set of activities that are candidates for
inclusion in a household production satellite account.

As more detailed, extensive and timely data become available, the measurement
of time devoted to home production can be fine tuned. Even with more detail,
however, measurement problems remain. Perhaps the most serious is that productive
activity may occur during periods of time that are categorized as personal con-
sumption or leisure. For example, if a woman lists in her time dairy a 30-minute
segment spent watching television, but she was also keeping an eye on her young
child’s activity, this accounting would ignore what might be included as her time
input into household production (caring for her children). Some time-use studies
collect information regarding “secondary” as well as “primary” activities. Analy-
ses show that many secondary activities are child-care related.

In cases where both primary and secondary activities are classified as pro-
ductive, the particular input of time should be counted only once. For example,
over the course of a given interval—say an hour—time input should add up to 60
minutes, even if that time was spent in multiple activities. The panel recognizes

4For more information on these surveys, see Bianchi et al. (2001).
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TABLE 3-3 Time Spent in Home Production, by Sex, Marital Status, and
Presence of Children, Americans Aged 18 and Older: 1998, 2000, and 2001,
in Minutes per Day

  Married   Single
Female Male

Activity Childrena No Children Children No Children Female Male

Household Work
Food preparation 49.44 40.52 17.94 19.08 25.59 15.68
Meal cleanup 11.47 9.15 3.28 3.82 5.21 1.83
Cleaning house 44.07 31.27 17.40 17.35 19.12 10.99
Outdoor cleaning 6.60 11.00 15.73 28.13 5.39 8.59
Clothes care 28.73 18.12 3.01 4.75 13.61 6.40
Repairs 7.19 4.65 14.77 21.41 4.30 9.68
Plant, pet care 6.13 7.12 3.91 11.48 4.77 3.38
Other household 12.88 19.70 8.58 8.33 7.93 10.82
Total 166.51 141.53 84.62 114.35 85.92 67.37

Child Care
Baby care 15.60 0.00 4.27 0.00 3.54 0.09
Child care 40.56 3.13 20.89 1.40 11.17 2.28
Helping/teaching 9.55 0.67 3.39 0.28 1.63 1.43
Talking/reading 5.71 5.16 4.49 0.74 3.61 0.43
Indoor playing 9.20 1.00 10.12 2.75 8.39 1.08
Outdoor playing 3.76 0.14 1.97 1.25 1.74 0.00
Medical care, child 1.20 0.00 0.52 0.00 0.69 0.24
Other child care 8.79 0.80 3.86 1.64 3.83 1.08
Travel/child care 14.41 0.55 7.65 1.46 4.54 1.08
Total 108.78 11.45 57.16 9.52 39.14 7.71

Obtaining Goods and Services
Everyday shopping 9.83 11.15 5.52 3.19 6.78 5.33
Durable/house shopping 22.33 24.82 18.29 10.07 19.15 7.84
Medical appointments 10.34 0.98 1.71 2.47 2.86 1.01
Gov./financial services 1.40 0.88 0.56 0.72 0.70 0.77
Repair services 2.38 0.38 2.67 0.84 0.97 0.47
Other services 0.48 5.90 1.38 0.06 2.27 4.55
Errands 1.17 0.87 0.45 0.31 2.17 1.34
Travel/shopping 25.58 23.58 17.94 14.52 19.28 14.47
Total 73.51 68.56 48.52 32.18 54.18 35.78

Education
Students’ classes 1.38 0.36 1.44 0.26 10.45 14.76
Other classes 3.00 1.10 3.29 1.63 4.24 9.78
Homework 12.13 12.34 18.59 25.04 27.93 32.19
Other education 0.24 0.26 1.36 0.00 0.37 0.00
Travel/education 1.68 0.50 1.23 0.30 3.11 4.35
Total 18.43 14.56 25.91 27.23 46.10 61.08

Domestic Crafts 5.34 10.16 0.98 0.00 1.26 0.08

Total, hours per day 6.21 4.11 3.62 3.05 3.78 2.87

aUnder 18 years old.
NOTE: Sample size = 2,696.
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that single counting a period of time that may be doubly productive (e.g., a
primary activity of preparing dinner and a secondary activity of child care) may
offend some observers’ notions of the contributions of productive household
activities. A central principle of national income accounting, however, is to avoid
double counting. Suppose, for example, that a mother spends 15 minutes cooking
and simultaneously caring for a child. Both the meal produced and the care
provided to the child are valuable outputs, but satellite accounts should include
only a total of 15 minutes of the mother’s time as an input to that home production.

Recommendation 3.3: Quantities of time inputs should be included only
once, regardless of how many different productive activities may be accom-
plished during the particular intervals. If more detailed disaggregation is
called for, time devoted simultaneously to multiple productive activities
should be divided into parts attributable to each.

If division of time units is desired to account for multitasking, a “value-theoretic”
approach might be used. Under this approach, suggested by Nordhaus (2004,
p. 19), time in the activities is divided proportionately to their value. So if a
parent is monitoring a child and doing laundry for an hour, and the value of the
time for monitoring a child is twice that of doing laundry, one would attribute 40
minutes to child care and 20 minutes to laundering. As an alternative to dividing
time units more finely, new combined activities—child care and doing laundry—
could be defined and valued.

Measuring the quantities of household inputs that generate value added is not
easy. It requires obtaining good information on how household members spend
their time and making some difficult decisions about which activities are to be
counted as production and which are not. Nonetheless, the decisions to be made
regarding measurement of time inputs may be the easiest of those required before
a set of satellite accounts that includes household production can be constructed.

VALUING INPUTS

Valuation of the time that household members devote to home production
raises further conceptual and practical difficulties. The appropriate solutions to
these problems, unlike some of those involved in measuring inputs, will not result
simply from additional and better quality data. Instead, they will require substan-
tially more conceptual work than has yet been done. Several methods exist for
valuing household members’ time in production. This section discusses these
options, each of which will give a substantially different answer.

The Price of Market Substitutes

By virtue of using the third-party criterion to define what is considered to be
home production, it is close to a tautology to say that market substitutes generally
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are available for the resulting outputs. The wage rates of the workers who con-
tribute the labor component of these market services provide one basis for attach-
ing a price to the time used in household production. Under a specialist wage
approach, for example, the productive time spent repairing one’s roof would be
valued at the hourly wages paid to roofers; the productive time spent gardening
would be measured at a gardener’s wage; the productive time spent changing
diapers would be measured at a nanny’s hourly salary; and the productive time
input into doing laundry would be valued at the hourly wage of a laundry service
worker hired to work in the home. Under a generalist wage approach, the wage
for a handyman or a domestic servant might be used to value time devoted to a
variety of activities.

The logic of using the market approach is clear: it reflects the hourly value of
skills applied to particular activities. As such, it provides a market measurement
of the contribution of the activity to aggregate production, independent of the
consumption and production choices made by the household. The difficulty with
both the specialist and generalist approaches is that they ignore factors relating to
the efficiency and quality of time that individuals spend in the productive task in
the household. This issue is not much of a problem if the productive activity in
question is making toast; if it is plumbing, however, an inexperienced home-
owner would spend far more time on the task than would an experienced special-
ist. Using the specialist wage rate thus would overstate the value of the input.

Household Members’ Wage Rates

Another approach is to value each household member’s time at his or her
market wage rate. The argument is that he or she is presumably foregoing some
earnings in order to produce at home, so that the opportunity cost of the home
production is the foregone earnings. These foregone earnings may be proxied by
the person’s average wage rate. One benefit of this approach is that it is easy to
apply. There is no need to decide on specific market substitutes for each different
household production activity and to measure their prices. All quantities of pro-
ductive household time can be summed and valued at the wage rates of the
household members engaged in home production. Indeed, the aggregate amount
of time spent in what have been determined to be household production activities
could be valued at something close to the national average wage rate.5

One of the several problems with this approach is that some home production
is generated by individuals who do not have a market wage—housewives and
househusbands, retirees, some teenagers, and others. This difficulty can be over-
come by imputing market wage rates of such individuals as equal to those of

5Using the national average wage rate would not be precisely correct, since those with high market
wage rates likely spend relatively few hours in home production, while those with low market wage
rates likely account for a proportionally larger share of home production hours.
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otherwise identical workers, adjusted using now-standard techniques (Heckman,
1976) to account for the selection of workers with relatively more attractive
labor-market opportunities into paid employment.

A significant difficulty with using the household producer’s market wage
rate is that it fails to reflect the value of time spent in specific, and varied, home
production activities. Using a professor’s hourly salary to value his time in grill-
ing steak, for example, imputes a high price to an activity that is fairly low
skilled. Similarly, valuing the time that any chief executive of a large corporation
spends in child care by the wage associated with that position surely would
overstate the resulting contributions to the output of the household sector. Even if
the household activity is similar to that which an individual performs in the
market, absent the pressure to meet production goals and possibly the capital
stock in the home to accomplish the task efficiently, that individual may require
more time at home performing the activity. Moreover, as discussed in Chapter 1,
there is the further complication that an individual’s average wage rate may be a
poor proxy for the opportunity cost of an hour devoted at the margin to nonmarket
production.

An Alternative Approach—Quality-Adjusted Replacement Cost

It should be clear that neither the replacement cost method nor the use of
household members’ market wage rates are fully satisfactory for valuing time
inputs to home production in a satellite account. An alternative approach that
addresses the problems with both the replacement cost method and the own
market wage method values the time of the individual performing the activity at

his or her productivity-adjusted replacement wage,     ŴR . As described in Chapter 1,
this modified replacement method also establishes a logical bridge between the
standard replacement cost and the opportunity cost approaches. This measure of
value is

(3.1)     
ˆ ,W bWR S=

where WS is the specialist wage for the task and b is a number, typically between
zero and one, that indicates the shortfall (or in rare cases excess) of the household
member’s productivity in comparison with the specialist’s productivity in the
activity. In the case of toast-making, b is probably close to one. In the case of

plumbing, b may be very small, so that     ŴR  is nearly zero. (In the case of the
professor who, while fixing his toilet, got the snake caught and had to call a

plumber,     ŴR  clearly was no bigger than zero and arguably negative!) We believe
that such a modified replacement approach represents the conceptually ideal
method for valuing time inputs to nonmarket production.
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Recommendation 3.4: Time inputs to home production should be valued at
their replacement cost, ideally adjusted to reflect skill and effort differences
between home and market production.

Implementing this recommendation will require that methods be developed
to estimate the productivity of the typical household member in different activi-
ties and to adjust replacement wage rates accordingly. Specifically, one would
like to be able to identify when the skill and effort of people performing non-
market tasks diverges sharply from the market-based alternatives. Nonmarket
accounting of home production—as well as volunteer labor, health care, and
other activities—would benefit from research and data that allow estimation of
the relative efficiency of nonmarket and market labor. This would require details
on the amount (and quality) of work performed in nonmarket environments that
goes beyond what is captured in the American Time Use Survey (ATUS).

In thinking about the various possible approaches to the valuation of time
devoted to home production, it is interesting to note that individuals frequently
undertake household production tasks in situations where their market wage
exceeds the amount they would need to pay someone else to do the job. This
means that the market value of the individual’s time input is less than the amount
he or she could have earned by devoting the time to market work. We interpret
the difference between the family member’s market wage and the replacement
cost of the market-based service as an estimate of the consumption value (enjoy-
ment) that the individual receives from supplying the service personally rather
than through the market. We do not recommend that this consumption value be
included as output in the nonmarket household production account. There are a
whole range of activities, including market work, that provide different levels of
satisfaction across individuals.6 As is discussed elsewhere in this report, one
could envision a separate account designed to quantify and value the recreational
component of activities such as jogging or woodworking that might also appear
in other accounts (e.g., health or home production). The goal of the household
production account we are proposing is to quantify and value market-replaceable
goods and services produced by the household for consumption. Satisfaction
derived in the process does not belong in this account.

6In fact, surveys of individuals seem to indicate that among work and nonwork activities, market
work (people’s jobs) tends to be in the middle in terms of enjoyment. The cluster of disliked activities
includes things like house cleaning, laundry, and going to the dentist (see Nordhaus, 2004, p. 17).
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An Example

A brief illustration may help to clarify the distinctions among the concepts
described above. Any one of the activities listed in Table 3-2 could serve as our
example, but a simple one is outdoor cleaning—chiefly yard work, lawn mowing,
and so on. Assume that the time devoted to this activity on a typical day in 2002
was the same as listed in Table 3-2 for 1985. In 2002, the average earnings of
groundskeepers and gardeners (the occupation that probably provides the closest
market substitute for the time that the household provides) was $10.48 per hour.7

The weighted (by the relative sizes of the six demographic groups shown in
Table 3-2) average earnings of the population of adults in 2002 was $20.87,
practically double the average gardener’s wage. Multiplying the weighted average
of daily minutes of outdoor cleaning by (365 / 60) yields an estimate of annual
hours of outdoor cleaning per adult. Multiplying this by the number of adults in
the United States in 2002, roughly 214 million, yields an estimate of the total time
spent by adult household members in the United States in 2002 on outdoor
cleaning, 10.78 billion hours.8

If one values this time input at the cost of a gardener’s time (the specialist
approach), the implied value of household production in this single category was
$113 billion in 2002. Similar calculations could be made using the replacement
wage rate for a generalist (e.g., housekeeper) occupational category. Using the
average wage rate method (the opportunity cost approach), the implied value of
household production in this single category was $225 billion in 2002. To imple-
ment our preferred method, the quality-adjusted replacement cost approach, one
would need to know how efficient the average household member is in perform-
ing the chores that he or she includes under the rubric “outdoor cleaning” in a
time diary as compared to a hired gardener. It is unlikely that the average house-
hold member is twice as efficient as the typical hired gardener. Indeed, it is more
likely that the average household member is less efficient than the typical gar-
dener, so that b in equation 3.1 is positive but less than one, and the person’s time
input should be valued at less than that of the gardener. This approach implies a
value of time devoted to outdoor cleaning of something less than $113 billion.
Depending on the method used to value household time in home production, a set
of satellite accounts would value home inputs of labor in outdoor cleaning in the
United States in 2002 at some positive amount that is less than $225 billion.

It is worth pointing out also that variation in skill and effort on the input side
can translate into variation on the output side. The quality of home-produced
output may differ predictably from the alternative produced commercially. A

7This and the other calculations are based on information in the 2002 outgoing rotation groups of
the Current Population Survey (http://www.bls.census.gov/cps/cpsmain.htm).

8Such calculations illustrate why a demographics account is needed to supplement the satellite
nonmarket accounts.
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restaurant meal, for example, might be of higher or lower quality than one pro-
duced at home and, in principle, this should be taken into account.

Valuing Nonlabor Inputs

While the time of household members constitutes the major input into house-
hold production, purchases of materials also are important, as are the services
provided by capital inputs.9 Purchases of materials used in home production
already are included in the NIPAs, as consumer goods on the production side and
as returns to capital, labor, and other inputs on the income side. The NIPAs also
include spending on consumer durables, such as refrigerators and washing machines,
though the annual flow of services associated with the stock of consumer durables
need not correspond on a year-by-year basis with spending on purchases of
consumer durables in the same year (Fraumeni and Okubo, 2001). In accounting
for household production, it is the flow of services from these durables that is
relevant. For housing, the NIPAs incorporate an imputed measure of the flow of
housing services, which is conceptually also appropriate for a household produc-
tion satellite account.

If household production is ever integrated into the NIPAs, it would be
important not to double count the contributions of purchased materials or the
flows of housing services to the output of the household sector. These are counted
now as part of final output. In an integrated account, they would be treated as
intermediate inputs to (final) home production output. The main effect of bring-
ing the household sector into the NIPA framework would be to increase GDP by
an amount equal to the value of the time devoted by household members to home
production, although the service flow imputed for consumer durables would also
yield a different number from the purchase price used in the NIPAs. For the
purpose of providing a complete and unified picture of the home production
activities of the household sector, all inputs (market and nonmarket) should be
included.

Recommendation 3.5: In addition to labor inputs, satellite accounts describ-
ing household production should include on the cost side the value of capital
services (including those of consumer durables), other services, materials,
and energy used in generating home-produced outputs.

9See Ironmonger (1996) for an attempt to include these other inputs, albeit in the context of using
opportunity cost to measure the value of all inputs; see also Landefeld and McCulla (2000), who do
not use opportunity costs.

Copyright © National Academy of Sciences. All rights reserved.

Beyond the Market:  Designing Nonmarket Accounts for the United States
http://www.nap.edu/catalog/11181.html

http://www.nap.edu/catalog/11181.html


74 BEYOND THE MARKET

MEASURING AND VALUING OUTPUT

As noted above, one of the strengths of national income accounting is that
independent estimates of input costs and output valuations provide a useful cross-
check on each other. These independent estimates do not play quite the same role
in the nonmarket context, where, for the reasons discussed earlier, it need not be
the case that, even in concept, the value of the inputs to home production equals
the value of the resulting output. We return to this point below, but first address
a simpler question, that of distinguishing between classifying commodities pro-
duced in the household as consumption or investment. Then we address the issue
of generating an independent measure of the output of the household, and lastly
return to the relationship between estimated input and output valuations.

The first difficulty in thinking about the output of home production is that the
distinction between the main expenditure flows in household production—con-
sumption and investment—is unclear. This is not a matter of distinguishing
between time spent consuming and time spent producing. In the discussion above
we concluded that only time inputs that are obviously devoted to production—
activities for which market substitutes are readily available—should be included
in a basic household production account. Rather, the issue here is whether a
particular productive household activity contributes to the household’s consump-
tion or should instead be treated as an investment activity.

The distinctions between consumption goods and investment goods in the
GDP accounts are somewhat arbitrary, but in the interest of simplicity it would
make sense for the household production satellite account generally to follow the
GDP conventions. This means that the production of housing should be treated as
investment, with all other household production outputs treated as consumption
goods. One exception might be consumer durables. If we accept that the value of
purchased inputs (such as washing machines) should be capitalized, so that the
service flow associated with such goods rather than their single period purchase
price is registered, then home production of durable items (which would not seem
to be a common activity) might be categorized as an investment activity and
valued as such. In practice, it is unlikely that an account will be able to separate
home time accurately into production of durable and nondurable commodities.
The NIPA treatment of different goods and services that are purchased by the
household sector provides a good guideline for classifying goods and services
produced and implicitly purchased by households on the expenditure side of any
satellite account. Thus:

Recommendation 3.6: Household production, and whether to classify activi-
ties as consumption or investment, should be treated consistently with their
market analogs in the NIPAs. One exception relates to consumer durables,
which should be treated as a capital investment, with the value of the result-
ing service flows treated as an input into home production.
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The next important question is what units should be used to measure house-
hold production of consumption and investment commodities. The answer parallels
the answer to the question of how the quantities and prices that generate value
added in home production on the input side should be measured. Once it has been
determined that an activity belongs in the home production satellite account, the
nature of the good or service produced should be defined in such a way that it has
an identifiable analog that is sold in the market. The national income accountant
then should obtain market prices for the particular goods and services that have
been identified as analogs. At least in concept, measuring the prices of these
market analogs should be relatively straightforward, once the difficult problems
of identifying the goods and services to be included in the home production
account and determining the comparison good have been solved.

Let us return to the laundry example. The input-side calculation tallies the
number of hours devoted to laundry and multiplies these by the quality-adjusted
replacement cost (or some other measure of the value of the household producers’
time). The output-side calculation measures the total quantity of laundry done,
estimates what it would cost to have it done commercially, and assigns that value
to the household’s production of the consumption item, laundry services. This
value is assumed to be the product of the services of the household’s capital (i.e.,
the services of a washing machine and dryer), purchased raw materials (i.e.,
electricity, soap) and labor hours.

Recommendation 3.7: Any satellite account for household production should
include an output-based measure that is derived independently of the input-
based measure of the value of household production.

As noted above, depending on how they are valued, the cost of inputs de-
voted to home production will not necessarily equal the value of the resulting
outputs. If individuals derive intrinsic satisfaction from engaging in home pro-
duction activities, they may do things that could have been done more cheaply,
relative to foregone earnings, by someone else. Were time inputs to home pro-
duction to be valued using opportunity costs, the inputs to home production could
be assigned a value that far exceeds the value of the outputs, with the difference
reflecting the pleasure derived from performing the task in question. This conse-
quence limits the  usefulness  of opportunity costs for valuing time devoted to home
production. Using productivity-adjusted replacement costs instead to value time
inputs to home production will tend to push input and output valuations toward one
another; because of technology, scale, and transaction cost differences between
home and market production, however, they still need not be equal. The extent to
which these factors lead to divergent input and output valuation estimates will
depend on precisely how productivity adjustment is specified (e.g., average home
technology levels could be incorporated into the adjustment and reflected in
market and home productivity comparisons).

A great deal of historical evidence suggests that differences and changes in
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household capital, and also in other aspects of household technology, such as
economies of scale, are quite significant. Hence an output-based approach may
yield substantially different results from an input-based approach, especially for
comparisons across societies or over time. While the statistical offices of Australia
and Canada largely rely on valuations based on labor inputs and wages, the
statistical office of the United Kingdom has adopted an output-based approach.
There is no a priori reason for the value of an output-based measure of a house-
hold’s expenditure on home-produced nonmarket items to equal the value of an
input-based measure. Although discrepancies also may exist in the NIPAs for
market-produced goods, the source of discrepancies in the nonmarket context is
different. In the market case, the two should in principle be equal; that they are
not can be attributed to the fact that data sources on the income and product sides
differ and to measurement error. In the nonmarket case, there is no conceptual
reason that the two valuations should be the same.

By suggesting that satellite accounts for household production include inde-
pendent output- and input-based measures, each based on measures of quantities
and prices, we are recommending an approach that allows a more accurate under-
standing of the value of home production to be obtained than is possible in
systems that rely on one of these two approaches alone. As discussed in Chapter 1,
national income accounting methods emphasize the importance of double-entry
accounts that estimate the value of inputs and outputs, costs and expenditure.
Although we think that measuring quantities and values of inputs and outputs
separately is the right way to structure this endeavor, we do not know enough or
have the information necessary to implement this principle fully at the present
time. Thus, while we believe it is clear conceptually what ought to be done,
further research undoubtedly will be needed to make the preferred approach
practical.

DATA REQUIREMENTS

Input Quantities and Prices—Time Use

The data appropriate to constructing measures of hours devoted to household
production must necessarily come directly from recording people’s activities in
their homes. The activities listed in Table 3-2, for example, are some of the 87
categories into which all activities were coded in the 1985 time-use survey. One
of the many crucial benefits of time-budget surveys is that they force the aggre-
gate of time devoted to all activities to equal 1,440 minutes per day for each
person. Until recently, time-diary data for the United States were not routinely
available. Fortunately for purposes of constructing satellite accounts during this
decade, this situation is changing with the introduction of the American Time Use
Survey in January 2003 (discussed in Chapter 2).
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Recommendation 3.8: The new American Time Use Survey should form
the basis for measuring the labor inputs into household production in any
continuing set of satellite accounts measuring household production.

While the ATUS provides the first vehicle for constructing continuing satel-
lite accounts that reflect the quantity of labor inputs used in household produc-
tion, its existence does not obviate the difficulty of measuring the quality-ad-
justed replacement cost of these labor inputs and thus of valuing the labor inputs.
Ideally, whatever approach is chosen for measuring these costs, it should be
adhered to for some years, allowing, of course, for occasional reviews and revi-
sions as the nature of household technology changes. Considerable data on mar-
ket wage rates for different types of market work are available; the difficulty lies
with determining the relative efficiency of home and market producers for each
activity in the ATUS that can be viewed as productive. The problem is difficult,
but no more so than many others that have been handled satisfactorily in creating
and updating the NIPAs. The importance of maintaining comparable definitions
over time is one that cuts across all accounts.

Output Quantities and Prices

Problems analogous to those of measuring input prices arise when one
attempts to measure the value of output produced in the home, although for
output, measuring quantities is more difficult than measuring prices. On the
quantity side, one must first select an appropriate market analog to what is pro-
duced at home. The more difficult issue is to construct measures of the quantities
of the specific items that are produced. Returning to the laundry example above,
one needs to determine how many pairs of pants, underwear, etc., are cleaned by
the typical household during each accounting period to generate a measure of the
market-equivalent output of home production of laundry. In addition, one must
recognize that the quality of nonmarket products, as well as their quantity, is a big
challenge in measurement. Even for a reasonably standardized item, such as a
lunch of soup and sandwich, there are many attributes of the product, including
the convenience of location and service, the variety of choices, and the freshness
of ingredients. Coming up with quantity and quality estimates will require new
efforts by statistical agencies; the experience of the United Kingdom suggests
that, at least for the quantity question, it can be done successfully.

Having determined the particular quantity analog to a home-produced item,
its market price should be obtainable, though new data collection again could be
required. Existing sources of information that might be useful include the Con-
sumer Price Index (CPI) research database maintained by the Bureau of Labor
Statistics (BLS) and the Personal Consumption Expenditure report, published by
the Bureau of Economic Analysis (and which uses the BLS data). Although the
CPI is designed to measure price change, not the price level, tens of thousands of
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prices for individual items are collected every month to support production of the
index. Items are selected on the basis of local purchasing patterns, which means
that different products and services may be priced in different areas. With some
effort, these data could be used to compute average prices for selected specific
services that are priced in multiple areas.

Clearly, there are data problems with both input- and output-based approaches
to the construction of a satellite account that reflects household production. Again,
however, we believe these are no more difficult to surmount than were the
problems that faced those who constructed the initial versions of the NIPAs.
Moreover, undertaking both would provide an illuminating check on the accu-
racy of the household production satellite account.
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4

The Role of the Family in the
Production of Human Capital

The preceding chapter focused on household production of tangible goods
and services, mainly items produced for immediate consumption (e.g., meals,
clean clothing, basic care of children) but also a limited set of items that represent
an investment for the future (e.g., the new roof a homeowner installs on the
household dwelling). These tangible items are not, however, the only or even
necessarily the most important outputs attributable to the activities of the house-
hold. This chapter is concerned with household investments that augment the
human capital of household members, especially the investments of time that
parents and other family members devote to the care and nurturing of children.

CONCEPTUAL FRAMEWORK

No other outputs are as quintessentially nonmarket as the production and
care of children. While parents may purchase assistance with the care of their
children, market care cannot fully substitute for their personal attention. Some
observers appear to view family care as akin to sunlight, available without cost in
effectively unlimited supply and thus of no economic interest. Given recent
societal trends, however, it may not in fact be safe to assume the availability of
family care. Since the 1960s, there has been increased participation of women in
the labor force, higher divorce rates, and growing numbers of children who do not
live in traditional nuclear families. To the extent that these trends may jeopardize
the availability of the family care taken for granted in the past, they suggest the
importance of better understanding how family care affects society’s production
of human capital. Such understanding would help to inform public policy in a
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variety of areas, such as the allocation of public spending to family programs.
Concern about these trends has created particular anxiety about possible effects
on young children and, in turn, a resurgence of interest in how family care,
especially inputs of parental time, affects child outcomes (see Ginther and Pollak,
2004, on the effect of family structure on children’s educational outcomes).

We do not mean to suggest, of course, that families are important only or
even primarily because of the role they play in the development of children’s
human capital—family life is far richer than any such characterization would
imply. For many people, beyond whatever their upbringing may have done to
prepare them for a productive life, relationships with family members are a
source of deep and continuing joy. It is, however, the contribution families make
to their children’s productive capacities that makes them of interest in the context
of seeking to understand and account for society’s nonmarket production.

It would be logical to treat the physical production of children—the 4 million
infants who are born in the United States each year—as a component of the
human capital produced in the home. If some are inclined to question whether
these births represent real investment, they might consider the economic situation
in year t + 20 in the event there were no births in year t! Yet, children are people
in their own right, not a commodity to be bought and sold, and many people are
uncomfortable with viewing newborn infants as an output to be measured like
other outputs. A similar discomfort is manifest, for example, in laws governing
adoptions. Many childless couples would be willing to pay a large sum for the
opportunity to adopt a child, but laws prohibit their making payments to birth
parents in connection with an adoption (other than to cover birth-related expenses).

In the same way that births could be viewed as an investment, it similarly
would be logical to treat net immigration to the United States from abroad as an
increment to the nation’s stock of human capital. Particularly with birth rates at
modest levels in comparison with earlier historical periods, immigration accounts
for a substantial share of observed growth in population, and changes in immigra-
tion rates can have a significant impact on the growth of a country’s potential
labor supply. Indeed, some countries, such as Canada, have consciously structured
their immigration policies to favor high-skilled immigrants who can be expected
to make especially significant economic contributions. This is not, however, a
theme that we pursue further in this report.

Even taking as given the biological production of children and the raw
material with which these children are born, parental time inputs are critical to the
development of children’s intellectual and emotional readiness to learn. Parental
time inputs that create a foundation for learning can be viewed as skill-enhancing
investments in human capital. Likewise, family care augments the inputs of the
medical care system in the production of health, another investment output that
yields a flow of future benefits. It is common practice to treat the skills possessed
by those entering the workforce as the product of the educational system, the
health of the population to be the product of the medical care system, and so on.

Copyright © National Academy of Sciences. All rights reserved.

Beyond the Market:  Designing Nonmarket Accounts for the United States
http://www.nap.edu/catalog/11181.html

http://www.nap.edu/catalog/11181.html


FAMILY IN THE PRODUCTION OF HUMAN CAPITAL 81

In truth, these outputs are products jointly of the formal institutions in question
and the household. Without the foundation and continuing support that is provided
by the home environment, observed outcomes would be very different.

Even in nonmarket satellite accounts that focus on the activities of the house-
hold, family care is treated not as an investment but rather as an activity that
yields output for current consumption. Inputs of care time can be valued at
replacement cost, adjusted where necessary and feasible for differences between
productivity in the home and the market. Measures of output valuation can be
derived from the cost of analogous market services, as is done, for instance, for
child care in the home production satellite accounts developed by the Office for
National Statistics of the United Kingdom. But this approach is quite distinct
from that suggested for satellite accounts to value the outputs of the education
and health sectors, in which the production of human capital is treated as an
investment yielding a future flow of income or utility.

In this chapter we consider the human capital production function, particu-
larly the contributions that households make to skill capital, health capital, and
other forms of human capital. There is a great deal that we do not know about the
form of this production function, particularly as it relates to the development of
children into well-functioning adults, and we make several recommendations for
further research in this area. Given the current state of knowledge, we cannot at
present recommend the development of a human capital investment account: not
enough is known to proceed in a defensible manner. But it should be recognized
that any effort to develop more focused human capital investment accounts—for
example, the education accounts or the health accounts that we recommend in
later chapters—may yield misleading conclusions if those using the accounts do
not recognize the contributions made by prior and concurrent investment activities
in the home.

While any comprehensive accounting for investments in human capital seems
beyond the range of what is feasible, at least for now, it is possible to say
something about the magnitude and the value of home inputs to this investment.
The chapter also presents evidence related to parents’ investment of time in their
children and some thoughts about the valuation of that time. We conclude with a
brief description of additional data that would be useful for making progress in
this area.

DEFINING HUMAN CAPITAL

One question to be addressed at the outset is what we mean by “human
capital.” Loosely, human capital investment consists of anything that enhances a
person’s productive capacities, but this begs the question of which capacities
should be considered productive and which should not. Most economic analyses
of human capital have focused on market activities. In these analyses, in practice
if not in principle, human capital consists of those capacities that raise a person’s
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wage rate, which is presumed to reflect their market productivity. One obvious
complication is that not all people work for pay. This problem generally is
addressed by imputing a potential market wage to those who are not employed.

To the extent that a person’s capacity for home production is not taken into
account, such a perspective may be misleading. A child who learns from a parent
or other family member how to cook, repair a faucet, or create an attractive
garden clearly has acquired valuable productive capacity that ought to be consid-
ered a part of their human capital.

Whether within or outside the market, productivity may depend not only on
knowing how to do certain things—“hard skills”—but also on other personal
attributes necessary to accomplishment—what might be termed “soft skills” (see
Carneiro and Heckman, 2003, for an interpretation of evidence on the contribu-
tion of family to development of these kinds of skills). Examples of diffuse, hard-
to-measure soft skills include the ability to show up on time, to cooperate with
others, to show initiative, to learn how to learn, and to cope with stress (Goleman,
1995, offers a popular discussion; see also Duncan and Dunifon, 1998a). Many of
these soft skills are related to underlying personality traits that are partly inherited
and partly shaped by early childhood experiences. Developmental psychologists
have shown that a 3-year-old’s ability to exercise sufficient self-control to avoid
eating a piece of candy placed on her tongue until given permission to do so is a
good predictor of future success in school (see McCabe et al., 2004). Such capa-
bilities are probably correlated to some extent with cognitive skills, but they are
not easily inculcated or measured.

The word “skill” may be a misnomer, insofar as much behavior that is
economically productive is the result of preferences and habits rather than skills.
Motivation and effort are important determinants of success (see Duncan et al.,
1996). Individuals who like to work hard will tend to earn more than those who
do not, if only because they will work longer hours. Individuals who enjoy
contact with others and have so-called “pro-social” or “incentive-enhancing”
preferences tend to earn more than those who do not (see Duncan and Dunifon,
1998b; Bowles et al., 2001; Bowles and Gintis, 2000). Not all economically
advantageous preferences can be described in such positive terms. Also relevant
are willingness to follow orders or to adhere to boring routines, or what behav-
ioral economist William Simon describes as docility (Simon, 1990).

Preferences and habits may have other sorts of effects. A child who learns
early that regular exercise is an important part of daily life, for example, might be
considered to have acquired a valuable attribute, insofar as that knowledge and
the behavior it produces make a significant contribution to the child’s expected
health and longevity. More broadly, society relies on citizens who take personal
responsibility for their actions, respect the rights of others, and so on. Parents
who take steps to impart these values to their children also might reasonably be
considered to have added to their child’s human capital.

Beyond these examples, there are skills that may contribute significantly to a
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person’s enjoyment of life but might not be considered “productive” in the usual
sense. For example, how should one think about the acquisition of the skills
required to play bridge, windsurf, or appreciate a fine operatic performance?
There are arguments on both sides as to whether the development of these skills
should be considered an investment in human capital. In this report, we generally
have drawn a distinction between the production of outputs for consumption and
the enjoyment associated with consumption itself, with the latter not generally
considered an output we seek to measure. This perspective might argue against
treating the acquisition of recreational skills as an investment. The fact that there
is a market for instruction in all of these areas—that people are willing to pay for
the acquisition of these skills—might suggest the opposite conclusion.

THE HUMAN CAPITAL PRODUCTION FUNCTION

From birth to age 5, children develop a foundation on which their subsequent
development builds. There is ample evidence that the home environment has
strong effects on children’s preparation for learning later in life. Families’ pre-
school-age investments in what could be called childhood capital set the stage for
the efficiency with which schools are able to educate students, for the amount of
on-the-job learning people do after joining the work force, and for other kinds of
learning that takes place later in life. Like the basic research and development
that is a necessary precondition for having technology to embed in new machines,
familial investments in young children—or some substitute for those investments
when the family cannot or does not make them—are a precondition for having
children capable of learning and eager to learn as they approach school (see
National Research Council, 2000). The same argument applies to the comple-
mentary production of habits, tastes, and attitudes that affect people’s willingness
and capacity to produce good health, which in turn influences the effectiveness of
the health care sector.

Many parents combine some paid care with caring for their children them-
selves. The effects of having young children in day care is a subject of ongoing
debate. Based on research to date, there is an emerging consensus that long hours
of nonmaternal child care for children under the age of 3 can have adverse effects
on children’s development, but much depends on the quality of that care relative
to maternal care, which itself is highly variable across individuals (see National
Institute of Child Health and Human Development Early Child Care Research
Network, 1997; Love et al., 2003).

As any parent or schoolteacher can attest, there are important complementarities
between the efforts of schools and the efforts of families in encouraging and
assisting school-age children to learn. Quite distinct from what parents do before
schooling begins, their ongoing encouragement also affects the ability and will-
ingness of children to learn in school and the capacity of schools to teach children.
Unlike the raw materials purchased by the manufacturing firm for its production
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of final goods, in the educational arena there is an ongoing relationship between
the efforts of the firm—the school—and the supplier of that raw material—the
family.

One indication of the widespread acceptance that environment matters is the
support that programs like Head Start have enjoyed. The recognition that certain
6-year-olds may need remedial attention to become “school ready” implies that
there are many 6-year-olds who do not need such remedial attention because they
received the support needed to become school ready from their families. Spend-
ing on the Head Start Program is considered a part of national economic output.
At least in concept, so too should be the familial efforts that prepare so many
young children for their school experience without the need for compensatory
preparation.

The discussion thus far might suggest that parents’ influences on their chil-
dren are the result of deliberate decisions. In fact, many of the effects that
parents—and later, schools—have on children’s preferences and habits are better
described as spillovers than as explicit decisions (England and Folbre, 2000).
Children growing up with highly educated, economically successful parents enjoy
environmental advantages that are independent of the level of parental effort and
attention they receive. Parents who want to set a good example for their children
may be limited by their own shortcomings. Similarly, public schools can control
their curriculum, but not the characteristics of their student body that affect
motivation and readiness to learn. Many studies of “ethnic capital” and “social
capital” describe environmental impacts over which neither parents nor children
have much control (see Brooks-Gunn et al., 1993; Wilson, 1995). Small initial
differences in capabilities can have feedback effects that lead to much larger
differences, augmenting inequalities (Lundberg and Starz, 2000). These effects
have implications for the measurement of relationships among the home environ-
ment, education, earnings, and well-being. Genetic differences, too, may be im-
portant in explaining observed variation in students’ interest and ability to learn.

There is a vast literature on this topic, but still an enormous amount that is
not known. The educational psychology literature, for example, has not produced
scale measures that quantify a child’s learning receptivity. There are agreed-upon
measures of “IQ” and of achievements in certain subjects, though even they are
subject to criticism. Less developed are measures of a child’s social or emotional
capacity for learning—the eagerness, the curiosity, the habit or capability to
concentrate, and so on, that are critical to success in the educational system.
Creation of better measures of both the cognitive and the noncognitive dimen-
sions of children’s development is an important area for further research.

Human beings are complex entities, and human development is a multi-
dimensional process. Wise (2004) suggests using “sentinel capabilities”—mea-
surable genetic, environmental, and health variables that affect an individual’s
capacity to transform potential into functioning—as key indicators of a broader
pattern of development. Whether or not this particular approach proves to be a
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productive strategy, research in this area would be an important step toward
modeling and analyzing families’ contributions to preparing their children for
schooling and later life.

Using presently available measures, the child development literature has
explored the relationship between the family environment and child outcomes.
But this literature does not tell how—through what mechanism—parents’ inter-
actions with their children affect those children’s learning receptivity. Research
on “parenting” offers interesting distinctions among styles and suggests that
certain styles are more or less successful in producing certain attributes of the
children. Still, that literature provides no basis for specifying a production func-
tion relating child outcomes to parental inputs, if indeed the process is so deter-
ministic. Further research devoted to identifying the causal effects of different
parenting behaviors on children’s cognitive and noncognitive development is
warranted.

One strategy that has yielded useful information on related questions has
been to exploit variations in outcomes between twins or siblings who are sepa-
rated at birth and raised in different home environments. Differences in outcomes
between siblings who share all or a portion of their genetic make-up but have
experienced different upbringings may support stronger inferences about the
effects of environmental differences than differences in outcomes between indi-
viduals whose genetic make-up differs in unknown ways. One practical problem
is the difficulty of identifying and matching up pairs of twins separated at birth.
Much of the available knowledge comes from studies that include twin pairs
separated up to 2 years after birth, which, by way of the common early environ-
ment, introduces some “contamination” to the results.1

A further area for investigation is the relationship between the cognitive,
emotional, and social development of children at the time they enter school and
later educational and labor-market performance. A literature exists that attempts
to relate developmental attributes of children at the time they enter school to later
educational attainment, but there remains much that is not known.

Conclusion 4.1: For all of the reasons discussed above, we do not believe
that the state of knowledge at the present time is such that efforts to develop
a comprehensive human capital satellite account would be fruitful. There is
too much that is not known about the relationship between inputs of house-
hold time and other resources, about the interaction between household inputs

1In part because of the limitations of twins studies, researchers also have used the natural experi-
ment created by adoption to examine the relationships between family environment and outcomes.
The growing literature in molecular genetics (e.g., Plomin et al., 2002) provides additional evidence
about the determinants of children’s cognitive and noncognitive development.
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and the inputs of the educational system, the health care system, and so on,
and about the measurement of the relevant human capital outputs. Thus, the
basic research foundation needs to be strengthened before a human capital
account can be contemplated. Specifically, researchers need to continue
working (1) to develop better measures of children’s cognitive and, espe-
cially, noncognitive development; (2) to identify the causal effects of differ-
ent aspects of parenting behavior on child development; and (3) to better
understand the relationship between children’s cognitive and noncognitive
development at the time they enter school and these children’s later educa-
tional and labor-market outcomes.

While the deficiencies in knowledge are real, in answering questions about
schools’ effectiveness in promoting skill capital, it matters very much what
parents and other family caregivers are contributing to the development of pre-
school-aged children. In seeking “responsibility” within public schools—and
looking at the financial expenditures, the curricula, and the quality of teaching
staffs, and then using test scores or other output measures to assess the effective-
ness of those “inputs”—it is important to remember that important non-school
“inputs” from the family or the home affect the measured outputs. This nonmarket
investment in children’s human capital both precedes the influence of the public
school during their first 5 years of life, and coexists with the school’s influence
during every year thereafter.

Put somewhat differently, the product of the formal educational sector is
fundamentally a collaborative product requiring the cooperation of students,
which may be reinforced or undermined by families. When the effectiveness of a
school is assessed by looking at student achievement, treated as a function of
school inputs without adequately accounting for the considerable efforts of the
students or the compensatory and complementary efforts of the family, the results
are apt to be misleading (Michael, 1999). Just as the schools often take too much
credit for the remarkable achievements of their students, they are also too often
accused of performing poorly when the difficulties lie in the home, not with the
school.

Similar points can be made with regard to the production of health capital. At
young ages, children’s diet and exercise, exposures to harmful and beneficial
environments, and so on, are determined by their parents; recent literature also
has emphasized the importance of the uterine environment. At older ages, chil-
dren continue to be influenced by their parents’ health attitudes and habits. The
maintenance of health capital is an interactive process, involving individuals’
own behavior to promote their health (or to put it at risk) and their use of market-
produced medical care to prevent or remediate health reductions. But too often,
health is discussed and treated as though it were purely the product of the health
sector, rather than a joint product of market-provided goods and services and
home activities.
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Perhaps one of the most undervalued, and surely one of the least well-
measured, aspects of nonmarket-produced human capital involves the personal
habits of citizenship—acceptance of personal responsibility, respect for the rights
and interests of others, a willingness to take on social responsibilities, and so on.
Values of ethical conduct, principled guidance from religious teachings or social
commitment, empathy and civility, all are somehow and to varying degrees en-
couraged in youths. Through exposure to examples, admonitions and guidance
from parents and caregivers, and observation and experience among their fami-
lies, their ethnic, religious, and neighborhood communities, and their peers, chil-
dren learn, they make judgments, and they form habits that influence behavior
later on. These attributes have considerable influence on subsequent skill- and
health-capital formation and on individuals’ personal well-being and social
contributions. In principle, the efforts and expenditures of resources by parents
and families and by nonmarket institutions like social clubs and religious or
community organizations could be accounted for in some objective fashion. There
is little dispute that these inputs and their outputs have value, but this is some-
thing we do not know how to measure.

Among the benefits of good child-rearing is that, if and when a child becomes
a parent, he or she is likely to perform more effectively in that role. There is
evidence, for example, that children’s cognitive development, subsequent educa-
tional attainment, and health status all are positively related to their parents’
education (Haveman and Wolfe, 1984, 1995; Wolfe and Haveman, 2001, 2002).
Similarly, the home environment has an important effect on children’s emotional
and social development (National Research Council, 2000). In valuing the invest-
ment in a child’s human capital, surely one would want to account for the en-
hancement of that child’s capacity for raising productive, healthy children in his
or her own turn, though again it is most unclear how one might do this.

A further point to be made (see Grossman, 1999) is that different types of
human capital influence the production of other types within the nonmarket sector,
particularly for education and health. It is probably the case that healthier people
learn more easily and surely the case that more skilled or more educated people
are more efficient in producing good health. The interrelationship between skill
and health emphasizes yet again that the market sector production of these two
products is not separable from the nonmarket production.

One could argue that simplifying assumptions are a necessary feature of any
national income accounting framework. But one implication of this discussion is
that many empirical estimates of the contribution of formal education to national
income may be misspecified in two countervailing directions. In one direction,
failure to account fully for the costs or benefits of parental inputs of time and
money into the production of children’s capabilities may overstate the rate of
return to formal education. In the other direction, the persistent tendency to value
education entirely in terms of its contribution to market earnings may understate
its total contribution, since the increased education of parents is surely a major

Copyright © National Academy of Sciences. All rights reserved.

Beyond the Market:  Designing Nonmarket Accounts for the United States
http://www.nap.edu/catalog/11181.html

http://www.nap.edu/catalog/11181.html


88 BEYOND THE MARKET

factor both in their own direct nonmarket production and in the subsequent devel-
opment of their children’s capabilities (Leibowitz, 1974).

FAMILY INPUTS TO THE DEVELOPMENT OF
CHILDREN’S HUMAN CAPITAL

We concluded above that our knowledge base is not yet sufficient to warrant
development of a comprehensive human capital satellite account. Having so
concluded, however, we believe there is merit in considering what can be said
about the magnitude of household investments in children, if for no other reason
than to understand what implicitly is neglected when researchers focus on the
production of human capital in the educational sector, the production of health
capital in the health care sector, and so on.

Production of a child possessing any level of human capital typically requires
both out-of-pocket expenditures on behalf of the child and inputs of parental
time. As is true with other sorts of home production, out-of-pocket expenditures
on children already are reflected in the national income and product accounts.
What is not reflected is the time that parents and other family members devote to
children.

Time-use studies from a number of countries indicate that married or cohabit-
ing mothers of children under age 5 average between 2 and 3 hours a day in
primary child care, depending on their hours of paid employment, while fathers
average about 1 hour a day (Gauthier et al., 2001). In these studies, primary care
is defined as time during which caring for a child is the primary activity in which
a parent or other adult is engaged. If the reported figures seem small, it is because
primary care represents only a small share of total time devoted to (or constrained
by) children. Family members often care for children while simultaneously engag-
ing in other activities, such as preparing meals or watching television. Survey
results from Australia, a country that collects detailed information on secondary
activities as part of its ongoing time-use data program, show that counting sec-
ondary activities more than doubles the hours devoted to child care (Ironmonger,
2003). The need to be available or “on call” also imposes significant constraints
on parental schedules. Like firemen who spend relatively little of their time
fighting fires, parents stand ready to provide attention, even when children are
sleeping.

In recent cognitive pretesting for the American Time Use Survey (ATUS),
the Bureau of Labor Statistics found that participants “strongly suggested that the
concept of secondary child care is not intuitively meaningful, because most
parents would consider those activities, ‘just part of being a parent’” (Schwartz,
2002, p. 35). That task, “being a parent,” extends well beyond tallies of activity
hours. Statistics Canada opted for a national time-use survey that omits consider-
ation of secondary activities but includes stylized questions regarding care time.
The Bureau of Labor Statistics adopted a similar strategy for the ATUS, asking

Copyright © National Academy of Sciences. All rights reserved.

Beyond the Market:  Designing Nonmarket Accounts for the United States
http://www.nap.edu/catalog/11181.html

http://www.nap.edu/catalog/11181.html


FAMILY IN THE PRODUCTION OF HUMAN CAPITAL 89

each respondent to estimate how many hours during the survey day children were
“in their care” (Schwartz, 2002). Yet even this approach restricts respondents to
time periods in which the adult and at least one child were awake. Similarly, the
Child Development Supplement of the Panel Study of Income Dynamics (PSID),
another source of data on time use, in this case from the child’s perspective,
collects information on time children spend with adults, but not directly engaged
in activity with them. In this survey, too, children’s sleep and personal care time
are excluded from consideration.

Given the limitations of available data, most empirical studies of time devoted
to parenting focus solely on primary activities. Still, the results are interesting and
reveal some common patterns internationally. The University of Essex Multi-
national Time Use Survey data set includes data on time-budget surveys from
more than 20 industrialized countries. These data show that increases in maternal
employment cause only a small reduction in maternal time in activities with
children. Moving from out of the labor force into a 35-hours-per-week job is
associated with a decrement of only 7 hours a week in mothers’ primary child
care time (Gauthier et al., 2001). Studies of the more limited time-use data sets
available for the United States confirm that maternal employment has surprisingly
small effects. They also show that fathers’ time with children remains low regard-
less of such factors as their own or their spouses’ hours of work (Bianchi, 2000;
Hofferth, 2000; Hofferth and Sandberg, 2001; Sandberg and Hofferth, 2001).

What has happened in the United States to parental time in activities with
children as mothers have increased their employment? The data available to
answer such a question are far from perfect (Budig and Folbre, 2004), but a small
survey administered in 1998-1999 provides useful data for comparison with the
results of an earlier 1965 survey. One recent study making use of these data
(Bianchi, 2000) reports that mothers were engaged in primary activities with their
children aged 18 and under for about 12 hours per week in 1998, compared with
about 10 hours per week in 1965, a statistically significant increase. Time devoted
to secondary activities with children also increased significantly, from just over
15 hours to just over 19 hours per week. The broadest measure, maternal time
spent with children, increased only slightly, from about 37 hours per week to just
over 38 hours (Bianchi, 2000, p. 405; Sayer et al., 2003).

Somewhat surprisingly, none of the measures show a significant decline in
the time mothers devote to their children. One explanation for these findings
might be that time with children is a sufficiently high priority that, as mothers’
hours of paid work have grown, other activities have been sacrificed. Another,
perhaps complementary, explanation might be that changes in household tech-
nology have made it easier than in the past to combine child care time with other
activities. The availability of prepared foods that need only to be heated before
consumption, for example, might make it easier to combine child care and meal
preparation than would have been the case when meals had to be prepared from
scratch; more widespread use of home computers might make it easier to com-
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bine child care with paying bills or carrying out job-related tasks; cable television
and DVD players might make it easier to combine child care with entertainment
activities; and so on. It is clear, however, that the choice of the appropriate
definition of “child care” affects interpretation of trends.

A related issue is the quality or density of care time. In addition to parents
sometimes combining other activities with supervision of their children, an hour
of a parent’s time can be devoted to the care of one or several children, and it may
or may not overlap with the presence of other adult caregivers. Interestingly,
because fertility rates have fallen over the course of the century, even if maternal
time devoted to child care remains roughly constant, the amount of parental time
spent per child may actually have increased (Bianchi, 2000). These issues bear
directly on how the monetary value of parental time inputs should be estimated.

Analysis of PSID time-use data for 1997, based on time diaries for about
2,800 children under the age of 13, shows that children spent about 47 percent of
their time sleeping or engaging in personal care. Of the time they spent participat-
ing in activity with another person—that is, of the 53 percent of their time they
were not sleeping or engaged in personal care—about 45 percent was spent with
a parent or a relative who probably was not paid. Much of this time involved
overlaps: of the time they spent in activities with at least one parent, at least
32 percent involved the participation of another parent or family member and 22
percent involved the participation of a sibling. The PSID child development
supplement diaries permit a clear matching of which child was getting parental
input, but still have the problem of a parent spending time with other siblings at
the same time. The average child aged 12 or under spent about 29 hours per week
in activities with a parent (Folbre et al., 2004).

PSID data also show that parents invest in their children in a reactive fashion.
Those who receive negative feedback on their child’s performance or functioning
have been shown to invest more in those children—one example being extensive
investments of parental time to obtain some developmental threshold for a child
with Down’s syndrome. In the PSID child development supplement sample, even
parents of children with less severe disabilities have been shown to devote more
parental time to children reported to have physical limitations (Stafford, 1996).
Who invests and why matters for the interpretation of data used to study parental
time investment and early human capital development.

As already noted, the new ATUS will provide a wealth of information on
how Americans spend their time, including information on the time that parents
spend with their children. As noted in Chapter 2, however, the ATUS covers only
the population aged 15 and older; it does not provide ongoing data on children’s
time use, of the sort collected as part of the PSID. Such data are likely to be
important for a full understanding of how families affect children’s development,
and thought should be given to how they might best be collected.
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VALUING THE TIME PARENTS DEVOTE TO CHILDREN

The “cost” of a child is the subject of a moderately large literature. The U.S.
Department of Agriculture regularly provides estimates of spending on children
based on analysis of the Consumer Expenditure Survey. These estimates are used
to help define reimbursement rates for foster care, as well as the child support
responsibilities of noncustodial parents. In 2000, parents in middle-income, two-
parent families with two children spent an average of $8,915 a year per child
under age 12 (Lino, 2001).

Significantly, these figures omit the value of parental time inputs, but avail-
able time-use data help to quantify that time. The PSID, for example, provides
estimates of the average amount of time parents in two-parent families with two
children devoted to children under age 12 in 1997. Much depends on how child
care time is defined. Using a relatively narrow measure that includes only activi-
ties in which both child and adult are involved, children received 31 hours of
nonoverlapping parental care per week. By the broadest measure—counting all
parental and other family time in activities with children plus supervisory time
(defined as all time that children were not in the care of another person and not
sleeping)—children received 79 hours of family care per week.

In Chapter 3 we argue that for most forms of household production the
appropriate wage rate to use in valuing time inputs is the quality-adjusted replace-
ment wage. If parents’ productivity in child care equaled that of paid child care
workers, it would make sense to use an estimate of child care workers’ wages to
value parental time input. In 2000, the average wage for a child care worker was
$7.43 per hour. Multiplying 31 hours of weekly child care (the narrower measure
derived from the PSID) by this low wage rate provides a lower-bound estimate of
the value of parents’ nonmarket time of $11,977 per year, per child (Folbre,
2004). This number suggests that the cost of a child in two-parent, two-child,
middle-income families, including both cash expenditures and the value of time,
amounts to $20,892, more than twice as much as cash expenditures alone. While
foster parents and divorced custodial parents may devote less time, on average, to
young children than married-couple parents, their time expenditures surely also
are substantial.

The dollar cost estimate just cited hinges on parental time being no more
(and no less) productive than that of hired child care providers. Of all the activities
of household production, however, time devoted to the care of family members is
probably the least completely substitutable with replacement market inputs. Many
families benefit from the assistance of paid caregivers for part of the day, but a
child who is raised entirely by paid caregivers may be less likely than one who
also enjoys consistent parental attention to develop into a productive, healthy
adult. If so, the appropriate replacement cost to use in valuing parental time
inputs into the care of their children, at least at the margin, could be significantly
higher than the wage paid to child care workers. Given the present state of
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knowledge about the production function for human capital, broadly defined,
however, it would be difficult to say what the right wage rate might be.

Another candidate wage rate for use in valuing parental time inputs would be
the opportunity cost of that time, perhaps proxied by the parent’s market wage
rate. This is an alternative that we have rejected in the case of other sorts of home
production, reflecting in part our belief that there is likely to be only a weak
relationship between productivity in most home production tasks and market
wage rates. In the case of parents’ interactions with their children, however, there
is evidence that parents with more human capital are more productive not only in
the market, but also in fostering the development of their children’s human capital.
What we do not know much about, however, is the strength of the relationship
between the productivity of parents’ market time and the productivity of the time
they devote to child-rearing activities.

As an aside, it may also be worth noting that the opportunity costs of parental
time devoted to child care—or more broadly, taking responsibility for their
children—may go beyond any potential earnings forgone as a consequence of
spending a marginal hour in child care rather than market work. The commitment
to bear and raise a child often has life-style implications—e.g., deciding to stop
smoking or cease alcohol consumption during pre-pregnancy and pregnancy
intervals, changing or postponing career commitments, or choice of location and
attributes of the family home. It is difficult to know, however, how one would
incorporate this insight into a family care satellite account.

One concern with using the opportunity cost of parents’ time to value their
contributions to their children’s human capital is the difficulty, if not the impos-
sibility, of distinguishing between the consumption and the investment compo-
nents of this care; and we do not suggest that time-use surveys or satellite accounts
should attempt to do so. Nonetheless, the relationship between family care and
human capital has important implications for the interpretation of nonmarket
satellite accounts for other sectors, most notably education and health.
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5

Education

This chapter explores the possibility of constructing a satellite account for
education within a framework that is compatible with the national accounts.
During their younger years, individuals spend a large percentage of their non-
market time engaged in school-related activities. The focus then tends to shift
from formal to informal education and from school-based learning to work-
related training as individuals become adults—but education continues. Because
its benefits are realized over an extended period, education should be thought of
as an investment in human capital. Early economists such as Adam Smith and
John Stuart Mill recognized this fact.1 Although the nation’s gross domestic
product (GDP) includes expenditures for education, it fails to capture fully the
contribution of nonmarket time spent in education to future economic growth, the
well-being of individuals, and society in general. Individuals with a higher level
of education tend to earn higher incomes; have higher productivity in the work-
place and elsewhere; be better informed about and more involved in community
activities; and generally report that they are happier.

Satellite accounts for education would be useful to researchers and policy
makers in at least three ways. First, nonmarket inputs such as time—including the

1In The Wealth of Nations, Smith (1776, p. 141) wrote: “The work which he learns to perform, it
must be expected, over and above the usual wages of common labour, will replace to him the whole
expence of his education, with at least the ordinary profits of an equally valuable capital. It must do
this too in a reasonable time, regard being had to the very uncertain duration of human life, in the
same manner as the more certain duration of the machine.” See also Mill (1848, as quoted in Oser
and Brue, 1988, p. 138).
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time of students, parents, and others—and social capital are important aspects of
investment in education, and they are missed in the traditional National Income
and Product Accounts (NIPAs). Looking at all education inputs, and their related
outputs, would form a more complete picture. Second, human capital, particu-
larly that arising from education, is large relative to the nonhuman capital stock
measured by the Bureau of Economic Analysis (BEA). By one estimate, more
than two-thirds of national income in recent years is a return to past investments
in schooling and to work experience (Krueger, 1999). Separate education accounts
would contain data essential for improving our understanding of how investment
and the capital stock, defined more broadly to include both human and nonhuman
capital, affect economic growth. Third, the education sector is large and impor-
tant in its own right. Understanding trends in output and productivity in the
education sector, both public and private, therefore is of interest.

CONCEPTUAL FRAMEWORK

In this chapter we discuss the components of an education satellite account,
including inputs and outputs, focusing primarily on formal education and the
significant measurement issues it involves. There are difficulties on both the
input and the output side: How does one value time that is not transacted in an
explicit market? How does one define and value the output of education, given
that it is not directly traded and not directly observed? Regardless of the method-
ology employed, a goal is to have independent estimates of inputs and outputs—
both market and nonmarket—in nominal and constant dollars, to allow for the
estimation of productivity.

The emphasis of this chapter is on formal education, in part because data on
informal education and training are limited.2 This is not to imply that the role of
families in preparing young children for school early in life or on-the-job-training
and other sources of informal education later in life are unimportant. Rather, we
do not discuss these less formal investments only because their magnitude and
effects are difficult or impossible to measure at present. The scope of the chapter
also excludes other factors, such as health and the role of social capital, that may
enhance or impinge on education.3 By looking at formal education, the chapter
highlights approaches that could be used to produce more comprehensive educa-
tion accounts and measurement issues that would arise in the construction of such
accounts.

The National Center for Education Statistics, the Bureau of Labor Statistics
(BLS), and the Census Bureau, as well as the National Education Association and

2Schools and their staffs also provide child care services, which are valued by parents, but these
services can be considered a separate joint product of having children attend school, rather than an
output of education itself.

3Social capital is defined in Chapter 1; see Chapter 6 for a discussion of accounting for health.
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other private organizations and researchers, have compiled a wealth of data on
education. These sources are used by the BEA in constructing its education-
related estimates. The BEA estimates expenditures for both government-pro-
vided and privately provided education. In general, only expenditures for market
inputs are included, although an imputation is made for capital services from
fixed assets (e.g., equipment, structures, and computer software).4 Expenditures
for meals, rooms, and entertainment are excluded. Quantities at the category level
are generally estimated as nominal expenditures deflated by a weighted input cost
index. Aggregates are then created with cost weights for government-provided
education and revenue weights for privately provided education.5 The prices of
inputs to education generally are not adjusted for changes in quality, but there is
an adjustment for changes in teaching staff composition.6 The BEA index of
public school teaching staff composition is based on an index of the number of
teachers weighted with salaries cross-classified by years of experience and high-
est degree obtained. As the existing accounts do not measure output indepen-
dently of inputs, it is impossible to estimate productivity in either the public or
the private education sector. The BEA is now studying the feasibility of con-
structing output measures independently from input measures for public educa-
tion (Fraumeni et al., 2004).

Information is available on market inputs to education, such as teachers,
buildings, and books, but not on nonmarket inputs, such as social capital and
time, including the time of students, parents, and others. Outputs cannot be mea-
sured easily. Counting numbers of students enrolled is not the same as measuring
the amount of education received, although years of schooling is a strong predic-
tor of earnings and other economic outcomes.

The value of nonmarket inputs to education could well be larger than market
and government expenditures for education, estimated to be approximately $628
billion in 2001, though without specific estimates for the value of nonmarket
inputs it is difficult to know for sure.7 To begin conceptualizing how a satellite
account might be structured to give a more comprehensive picture of education, it
is useful to identify the relevant inputs and outputs, as is done in Table 5-1.

Market inputs include paid labor, materials, and fixed capital; nonmarket
inputs include volunteer labor, students’ and parents’ time, and social capital.

4The capital services from these assets are set equal to consumption of fixed capital (depreciation).
These imputed capital services are allocated to consumption.

5Estimates for education are included in the NIPAs and in the BEA’s GDP by industry accounts.
Some real estimates depend on indexes from sources other than the BEA, but these are input-based
measures.

6Quality adjustments are made for some inputs that are not specific to education, the most notable
being the quality adjustments made to the price index for computers.

7See the discussion of the value of time that primary and secondary students devote to their
education in Chapter 1. All BEA data in this chapter are of a pre-December 2003 comprehensive
revision vintage.
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TABLE 5-1 Education Inputs and Outputs, Market and Nonmarket

Inputs Outputs

Paid labor Educated individuals
Teachers and support staff Higher income from being more educated,

Volunteer labor higher workplace and nonmarket productivity
Parent Time Intangibles
Student Time Better informed citizens, improved
Materials individual and societal well-being

Books and other
Fixed capital

School buildings and other
structures, equipment, and
computer software

Social capital

Students learn more with teachers, books, facilities, and help from others than
without these inputs. Volunteer labor is listed separately as an input to capture the
unpaid time spent by people other than students and their parents (see the discus-
sion of volunteer labor in Chapter 7). Students bring to the learning process
aptitude and attitude, the latter of which can be strongly influenced by the social
environment in which they live. Family, community, and peer attitudes all clearly
can influence a student’s attitude toward learning.

The output of education is educated individuals who are more productive and
thus earn higher incomes and also contribute to society in other, less tangible,
ways. A possible measurement methodology is to estimate the value of education
by the amount that an increase in education raises an individual’s earnings. Higher
productivity is also an output of education. If the time of more educated individu-
als is treated as a more valuable input than the time of less educated individuals,
estimates of productivity will not rise as the workforce becomes more educated.
But if labor inputs are not quality adjusted in this way, one of the effects of an
increase in education levels would be an increase in estimated productivity in the
sectors that employ more educated workers. It would be incorrect, however, to
count both this increase in productivity and the higher earnings of more educated
workers in determining the return to education. Intangible outputs, especially
those that may accrue to society as a whole rather than to the individual receiving
an education, are apt to be particularly difficult to measure.

An education satellite account can incorporate nonmarket inputs and out-
puts. In addition, there may be more flexibility to experiment with alternative
measures of market inputs and outputs in a satellite account. Education occurs in
a complex environment in which many elements may influence both the quantity
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and the quality of education received, and the benefits of that education for the
recipients and for society. Accordingly, both conceptual and measurement issues
must be confronted.

Recommendation 5.1: An education satellite account, presented in nominal
and real dollars, should be produced by the Bureau of Economic Analysis in
collaboration with the National Center for Education Statistics (NCES).

MEASURING AND VALUING INPUTS

Market and government inputs to education can be estimated relatively eas-
ily, but estimating nonmarket inputs (other than those originating from the gov-
ernment) is difficult. A variety of data on market and government inputs to
education are available, but data on nonmarket inputs are harder to find and much
less complete.

Market and Government Inputs

Market and government inputs to education account for a substantial share of
GDP: Table 5-2 gives a snapshot of the sources and uses of expenditures on
education in 2001, and Table 5-3 gives a historical perspective. From the mid-
1960s onward, education expenditures as a percentage of GDP hovered in the 5-6
percent range; this percentage was lower in earlier years. Spending for elemen-
tary and secondary education dominates other expenditures, accounting for ap-
proximately 70 percent of spending included in GDP. Not surprisingly, state and
local spending is primarily for elementary and secondary education although,
since 1970, about 20 percent of state and local expenditures are for higher educa-
tion. Spending by state and local governments includes federal grants-in-aid to

TABLE 5-2 The Nation’s Education Dollar, 2001 (percent of expenditures)

Sources Uses

Federal government 1 Primary and secondary education 71
State and local government 86 Higher education 22
Private education services 13 Other 7

NOTES: State and local government expenditures include grants-in-aid from the federal government
that account for 4 percent of education spending. Shares were constructed with data from the National
Income and Product Accounts (Tables 3.15 and 3.17) and GDP by industry data, available on the
BEA website (www.bea.gov). Intermediate inputs to the private educational services industry, such
as books and supplies, are excluded from GDP, while government expenditures for intermediate
inputs are included in GDP.
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state and local governments. These grants-in-aid accounted for no more than 3
percent of education spending by state and local governments from the 1950s
through the mid-1960s. This percentage at least doubled through the early 1970s,
then dropped to at most 5 percent during the 1990s. Spending on higher education
in the last quarter of the twentieth century accounted for 50-60 percent of the total
private educational services spending included in GDP; the share of vocational
schools and other “not elsewhere classified” spending increased to about 25
percent, and the share of elementary and secondary schools decreased to 20
percent over the last few years.

None of the BEA’s GDP-by-industry estimates include all of the capital
input costs associated with the provision of education. Information on a portion
of the relevant investment and capital stocks, which could be used to estimate full
capital costs, is available from BEA. It includes investment and capital stocks of
the private educational services industry and educational structures held either by
the federal government or by state and local governments. The full capital service
flow corresponding to these stocks, and others, could be estimated by making
assumptions regarding the net return to capital; the depreciation component of the
capital service flow is already included in GDP (see National Research Council,
1998). We do not detail the methodology that could be used, except to note that
capital input to education is probably understated in GDP.8 To allow for compari-
sons across time and for productivity estimation, a measure of the real inputs to
education is needed. Such a measure could be readily constructed for market
inputs using data from the BEA that are available as of the fall of 2004.

Since public education is an obvious near-market activity, it makes sense to
measure inputs and outputs in the same way for public and private schooling. It
would be useful to have consistent methodology and coverage for the government-
provided and privately provided education categories in the national accounts. In
addition, it would be helpful if estimates of GDP for private educational services
were available by subcategory, disaggregated at least for primary, secondary,
higher, and other education. Such disaggregation would allow for analysis of
public and private education by level (primary, secondary, and higher education),
as well as for all levels combined.

Another way to summarize direct monetary inputs to education is by type of
expenditure—that is, salaries, capital costs, operation, and other. As already noted,
public elementary and secondary schools make up the largest part of spending on
education; Garrison and Krueger (2004) provide estimates for this category,
broken down by expenditures on instruction, administration, plant maintenance
and operation, fixed charges and other school services, and capital outlays. The
largest expenditure is for salaries—the main component of the instruction and
administration categories.

8Murphy (1982) estimates the capital service flow (cost of capital services) for school structures
owned by governments and nonprofits institutions; he assumes that the net return is positive.
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Nonmarket Time Inputs

In this section we focus on educational activities directly related to formal
schooling. These include students’ time spent in school and doing homework, as
well as parents’ time spent in school-related activities, such as parent-teacher
meetings and assisting their children with homework. Other types of educational
activities, such as attending plays, reading books for leisure, or on-the-job train-
ing, are not considered.

Time Estimates

The most promising sources of information on time spent in educational
activities are time-use surveys, as only limited information is available from
other sources. Eisner (1989) used the Michigan surveys of 1965, 1975, and 1981
for that purpose (see, for example, Juster, 1978), but does not report the actual
time estimates. Gates and Murphy (1982) and Jorgenson and Fraumeni (1989)
both relied on the Coleman report (Coleman et al., 1966) for estimates of time
spent in school and homework. Jorgenson and Fraumeni assumed that all enrolled
students spent 1,300 hours per year on these activities over the 1948-1986 period
they studied. Gates and Murphy (1982) do not report their assumption about
hours per student. Garrison and Krueger (2004) estimate the time spent in public
elementary or secondary school as 6.5 hours per day times the term length. They
vary the term length from 175 days in 1939-1940 to 180 days in 1999-2000. It
should be noted that, unfortunately, BLS’s new American Time Use Survey does
not provide data on the allocation of time for children under the age of fifteen,
and thus cannot be used to estimate the time they devote to education.

Eisner (1989, p. 66) estimates average minutes per week by adults in child
education at home, by sex and employment categories. Data are available from
the Michigan time-use surveys for selected years; these data are extrapolated to
cover the whole period of interest. Minutes per week vary from a low of 5
minutes for nonemployed males in 1981 to a high of 116 minutes for non-
employed females in 1946-1975. Neither Gates (1984) nor Jorgenson and Fraumeni
(1989) separate out time spent by parents in school-related activities, and Garrison
and Krueger (2004) do not include parent time devoted to child education in their
estimates. More and more up-to-date information on student and parent time
inputs to education clearly is needed.

Recommendation 5.2: Information on time-use patterns from statistical
agencies and other sources, together with a consistent set of demographic
data, should be used to estimate the amount of time spent in school and in
educational-related activities by students and their parents. New sources of
information will be needed for these estimates.

Copyright © National Academy of Sciences. All rights reserved.

Beyond the Market:  Designing Nonmarket Accounts for the United States
http://www.nap.edu/catalog/11181.html

http://www.nap.edu/catalog/11181.html


EDUCATION 101

Time Valuations

Several different approaches have been developed to value the time spent in
educational activities; they generally use an opportunity cost concept to estimate
the value of students’ time inputs to education and a replacement cost concept to
estimate the value of parents’ time inputs to education. The size of the estimates
for the value of time inputs varies significantly as currently there is no consensus
on best methodologies.

Kendrick (1974), Eisner (1989), Garrison and Krueger (2004), and Gates
(1984) estimate students’ time cost as the compensation pupils could have earned
in a market job. Kendrick assumes that only students aged 14 and older could
perform market work; accordingly, the opportunity cost for younger students is
zero. Eisner uses an updated version of the Kendrick data. Gates assumes the
opportunity cost for students to be positive only for those aged 16 and older. All
of these studies use estimates of actual wages paid to measure opportunity cost.
Garrison and Krueger demarcate the positive and zero opportunity cost groups by
grade level. For students attending grades 9 through 12, the opportunity cost is
assumed to equal the minimum wage; for students in lower public school grades
it is assumed to be zero. One relevant consideration in assigning these valuations
is that child labor laws prevent young children from working. Accordingly, it
seems reasonable to assume as an approximation that young children face an
opportunity cost of zero for the time they spend in school, even though children
younger than 14 could perform some useful work and did so to a much greater
extent in earlier time periods (e.g., farm work and household tasks).

Jorgenson and Fraumeni (1992) argue that a positive value should be placed
on the time of younger students because enrollment in higher grades is predicated
on completion of lower grades, but they value this time based on the future
earnings stream it produces rather than the current earnings foregone.9 More
specifically, Jorgenson and Fraumeni calculate the value of students’ time input
to education as a residual—the difference between the estimated value of invest-
ment in education and the value of market inputs. Because the value of investment
is so large and the value of market inputs is relatively small, the residually
determined value of students’ time input to education is very large.

Opportunity cost approaches have also been explored for valuing parents’
time. Gates (1984) and Murphy (1978) estimate such values for parents’ time
inputs to child care and instruction. Jorgenson and Fraumeni (1989) use an oppor-
tunity cost approach to value parents’ time inputs to education. Alternatively,
parent’s time inputs to education could be treated as an investment by parents in
their children, using an approach similar to the one the authors took for valuing
investment in education by the students themselves.

9Other researchers who use a present value approach include Walsh (1935) and Graham and Webb
(1979). The research cited by Jorgenson and Fraumeni was begun by Jorgenson and Pachon (1983a,
1983b).
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For valuing parental time inputs to education (e.g., the time parents spend
helping students with homework), valuations based on replacement options are
more common than those based on opportunity cost. Some researchers (e.g.,
Eisner, 1989; Landefeld and McCulla, 2000) have used a generalist wage, while
others have used a specialist wage. Murphy (1982) uses the average wage paid to
domestic workers to value hours spent in child care and instruction, but also
offers alternative estimates of the value of parents’ time inputs using a specialist
wage. His specialist wage is a weighted average over five occupational catego-
ries: child care provider in private household, child care provider outside house-
hold, welfare service aide, school monitor, and teacher aide. Presumably, only
the last two categories would be included in the weighted wage average for
valuing parents’ time input to instruction on its own. Although Murphy’s parent
time estimates are available only for 1976, they are of particular interest because
he also presents estimates for three variants of the opportunity cost approach
(gross compensation, after-tax compensation, and net compensation) to value
time inputs. The generalist and specialist approaches both produce lower esti-
mates for the value of parents’ time than the opportunity cost approach, reflecting
the lower-than-average wage rate paid to housekeepers, child care providers, and
teacher aides. Garrison and Krueger (2004) offer an alternative perspective: they
estimate the amount that parents of public school children would pay to have
their children cared for during school hours if the children were not enrolled in
school, but not the time cost of providing instruction to their children at home.
They make use of cost figures for child care from the Census Bureau.

One criticism of all three approaches to valuing parents’ time—the generalist
(sometimes labeled housekeeper), specialist, and opportunity cost approaches—
is that, in practice, average market wages, not marginal wages, are used to con-
struct estimates. Using a replacement cost approach and valuing the parents’ time
at the specialist wage is sensible if one believes that parents’ expertise is roughly
equivalent to that of the average specialist. A preferable option, however, would
be to use a productivity-equivalent replacement wage that accurately reflected
the relative skill of a parent relative to that of the specialist in providing educa-
tional services. An opportunity cost measure may overvalue the parent’s time
spent in providing educational services, particularly for a high-wage parent. The
difference between a specialist (or generalist) wage and the productivity-equiva-
lent replacement wage is probably less on average than the difference between the
opportunity cost of parent time and the productivity-equivalent replacement wage.

There are other questions about whether a market wage adequately reflects
the value of the services being performed. First, the wages of the relatively few
specialists who are paid to perform activities primarily carried on outside of the
marketplace arguably would be higher if all of these activities were market activi-
ties, as the demand for them would be higher (Murphy, 1978). Second, the market
wage may not reflect the full value of these activities because of nonpecuniary
returns enjoyed by those who perform them or other factors. It is difficult to know
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how one should adjust the market wage to adjust for these last two consider-
ations. The panel believes that productivity-equivalent replacement cost provides
the best conceptual basis for valuing parent time spent in child education; in
practice, it would be extremely difficult to adjust candidate replacement wages
for productivity differences between parents and market providers.

Most researchers calculate the total cost of nonmarket time devoted to educa-
tion—students’ and parents’—as the sum of two positive costs. In Garrison and
Krueger (2004), however, parents’ time costs can be negative because they
include the potential savings of child care for parents while students are in school.
Specifically, they count the amount parents save on child care when a child is in
kindergarten through grade 6. The time they (or someone else) otherwise would
have had to spend caring for the child is valued at the average cost of child care,
using a specialist approach. In this sense, it makes no difference whether the child
would have been cared for by a parent or by someone else, such as a child care
professional. The cost savings for young students offset the non-negative oppor-
tunity costs incurred by older students enrolled in school; accordingly, the non-
market time costs of education may be negative, depending on the age distribution
of the students by grade.

As shown in Table 5-4, it is clear that the magnitudes of the estimates of time
costs can be significantly different, even when the same general approach is used.
Both Gates and Eisner use an opportunity cost to value students’ time, but the
Eisner estimate for 1979 is more than 50 percent larger than the Gates estimate.
This difference is due in part to the range of years for which opportunity cost is
estimated: Gates calculates the cost for students aged 16 through 24, while Eisner
calculates it for students aged 14 and over. The largest differences shown are
those between the Jorgenson and Fraumeni estimate and all of the others. As
described more fully below, Jorgenson and Fraumeni impute the value of student
time as a function of the incremental addition to future lifetime income from
completing another year of school. Garrison and Krueger’s estimates of the value
of student plus parent time inputs to education are the smallest. This result cer-
tainly reflects the coverage of their study (K-12), but it also reflects their counting
parents’ time not spent on child care for young children during the school hours
as an offset to the cost of the investment. As would be expected, adding college
education to the Garrison and Krueger calculations significantly increases their
estimate of input costs (see the last column of the table). Regardless of the
specific methodology used, it is important to recognize that education normally
requires commitments of time from both students and parents.

Recommendation 5.3: The value of the time that students and parents spend
in educational activities should be estimated and included in satellite accounts.
In principle, the time cost for students should be estimated using a modified
opportunity cost approach. Parents’ time should be valued as the productivity-
equivalent replacement cost of providing comparable educational services.
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MEASURING AND VALUING OUTPUT

Schools and their staffs can be viewed as producing two outputs: education
and child care services. In the framework recommended here, the value of invest-
ment in education would not include the value of child care services provided to
young children while they are in school. Both education and child care services
are investments in human capital. For the account being considered in this chap-
ter, however, we are concerned with activities directly linked to the production of
educated individuals. Accordingly, while a satellite account for human capital
(broadly defined) would estimate the value of the child care services schools
provide as well as the value of the education they offer, an education satellite
account would include only the latter as output.

Researchers do not typically attempt to produce direct measures of the output
of the education sector. Frequently, the value of educational output is set equal to
the cost of educational inputs, and no price is estimated for output or inputs.
Accordingly, little is known about growth, quality improvements, or productivity
in the education sector.

Educational output has been or could be directly estimated using any of three
general approaches—the indicator approach, the incremental earnings approach,
or the housing value approach—each of which we discuss in turn. Regardless of
the approach used, it should be recognized that a significant component of educa-
tion is an investment in human capital. In the NIPAs, education expenditures
other than those for structures and equipment are treated as consumption or
intermediate inputs, rather than as investment. The output of the education sector
is the flow of improved capabilities that result from schooling each year. That
accumulation of skills adds to the stock of human capital.

Recommendation 5.4: Education should be recognized as an investment in
human capital in a nonmarket satellite account.

The human capital created through education can have both private and
social benefits. Human capital is a broad term meant to capture the skills, attitudes,
and abilities that are valuable because they raise productivity in market and/or
nonmarket activities. Human capital can lead both to private benefits that accrue
only to those who acquire the education and to external benefits that accrue to
others. In addition to yielding higher individual earnings, for example, education
might increase voter participation, lead to voters being more informed, and result
in reduced crime.10 Any of these positive externalities is a potential source of
social benefits from education. Nelson and Phelps (1966) and Romer (1990) are
among the many researchers who have argued that the social return to investment

10See Haveman and Wolfe (1984, 1995) and Wolfe and Haveman (2001, 2002) for a catalog of the
non-earnings outputs of education.
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in education exceeds the private earnings return. Others argue that the private
return to education exceeds the social return because of signaling. In this view,
education is seen as a costly mechanism that serves to sort workers in terms of
productivity without necessarily enhancing their skills.11

The available empirical evidence points strongly to sizable private benefits
from education. Extensive research documents that individuals with more educa-
tion tend to have higher earnings (see Card, 1999, for a survey). Each additional
year of schooling is associated with roughly a 10 percent increase in earnings. It
is possible that those with a high level of education tend to have more inherent
ability or higher motivation, which would have led to their having higher earn-
ings, on average, even without their high level of education. If this were the case,
the observed education-earnings gradient would be an upwardly biased estimate
of the causal impact of education on earnings. Much of the available evidence
suggests, however, that the higher earnings associated with higher education
result from increased cognitive and noncognitive skills due to the education per
se, not from other unmeasured factors that are correlated with education.

A number of studies address the possible effect of selection on estimated
returns to education by exploiting exogenous variation in educational attainment
due to differences in compulsory schooling requirements or geographic proximity
to a college (see Card, 1999). Other studies look at the differences in earnings
between identical twins with different levels of education to net out unobserved
family and individual factors. Ashenfelter et al. (1999) compiled estimates from
27 studies representing 9 different countries, and found that, if anything, omitted
variables tend to lead researchers to understate the private return to education.

The evidence on the magnitude of externalities from education—either posi-
tive or negative—is less clear cut. In practice, the importance of externalities has
been very difficult to assess. Many implications of the sorting model are similar
to those of the human capital model, so it has proved difficult to distinguish
between the two perspectives, although studies of the effects of changes in com-
pulsory schooling requirements provide some support for the human capital
model. In principle, the strongest evidence regarding the existence of educational
externalities could come from studies that estimate how differences in educa-
tional attainment across countries relate to GDP or how increases in education
over long periods of time relate to GDP growth. If education has a larger (smaller)
effect on GDP growth than would be expected based on estimates of the private
return to education, this could be taken as evidence of positive (negative) exter-
nalities from education. Cross-country evidence is always difficult to interpret
because there are only a relatively small number of countries and many potential
influences on GDP and because there are difficulties with comparing educational

11Spence (1974) develops a model in which education signals that a person is of higher ability;
Alison Wolf (2002) argues that this type of credentialing is important.
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attainment across countries. Nonetheless, we interpret the bulk of the evidence as
indicating that increases in education are associated with higher living standards
because education raises individuals’ productive capacities (see Krueger and
Lindahl, 2001; Cohen and Soto, 2002; Heckman and Klenow, 1997; Acemoglu
and Angrist, 2001; for a different view see Benahabib and Spiegel, 1994).

Indicator Approach

The simplest indicator approach to measuring the output of education makes
no adjustment for changes in the quality of education or for changes in the
productivity of the educational sector over time.12 Often it takes the total number
of students or (better) the total number of hours spent by all students in educa-
tional activities as the output index. A problem with the simplest indicator ap-
proach is illustrated by considering the impact on output estimates of a reduction
of a given percentage in class size with a corresponding decline in the total
number of pupils in the system and no change in the teaching staff or facilities
used. The output of the education sector, and possibly productivity, will be esti-
mated to have decreased by the same percentage, even though the quality of
education provided (as measured by the skill level achieved) probably will have
increased.

More sophisticated indicator approaches use student test scores, subjective
ratings of the overall quality of instruction, degrees granted, the number of
students advanced from one grade to the next, or other indicators. Hoxby (2003),
Garrison and Krueger (2004), and others use test scores as a measure of perfor-
mance for the U.S. education system. Test scores have not been adopted into the
U.S. national accounts,13 though some researchers working on foreign national
accounts have used test scores and other indicators.14

In the remainder of this section, we outline an example of the output indica-
tor approach that incorporates performance measures. This example could be
extended to more accurately assess the “value” of output as proxied by test scores
by looking at the relationship between scores and earnings or scores and housing
values; at this point, however, this next step has not yet been taken.

12Inputs can increase if more of the same type are used (e.g., if more teachers are hired), or if the
quality of inputs increases (e.g., by teachers receiving more training). Output can increase if more
students are being educated or if the quality of output increases (e.g., because they are learning
more). Productivity is measured by output per unit of input; accordingly, productivity estimates
require information on output and inputs. If an output is estimated by an input index, zero productivity
change is being assumed.

13Researchers at BEA are looking at measures of education output for incorporation in the next
NIPA comprehensive revision, which is scheduled for 2007 or 2008.

14Fraumeni et al. (2004) summarize indicator approaches used by the statistical agencies in a
number of countries.
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The most commonly used measure of school performance in the United
States is the National Assessment of Educational Progress (NAEP). NAEP is a
nationwide test administered to 9-, 13-, and 17-year-olds that provides time-
series data on reading, mathematics, and science achievement. Hoxby (2003), for
example, uses NAEP points per dollar spent as a measure of school productivity.
Whether NAEP scores map linearly into output is an open question.

Garrison and Krueger (2004) look at trends in NAEP subject scores to study
changes in the quality of education output. Figures 5-1 and 5-2 show trends in
average NAEP scores for two of the three subject areas (reading and mathe-
matics).15 Scores have been normalized into units of standard deviation changes
from the initial year in which data are available. The standard deviation is from a
single cross-section.

15A figure for the NAEP science scores is not shown because of difficulties with comparing the
scores over time.

FIGURE 5-1 NAEP reading scores, 1971-1999.
NOTE: Difference is calculated as a percentage of cross-sectional standard deviation
(1996).
SOURCES: NAEP 1999 Report, Trends in Academic Progress, Table B1. NAEP 1996
Trends in Academic Progress, Tables C16-C18.
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FIGURE 5-2 NAEP mathematics scores, 1973-1999.
NOTE: Difference is calculated as a percentage of cross-sectional standard deviation
(1996).
SOURCES: NAEP 1999 Report, Trends in Academic Progress, Table B1. NAEP 1996
Report, Trends in Academic Progress, Tables B16-B18.
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16An output index can adjust for change in output quality and change in the number of students. If
output quality is normalized to 1.0 in the base year and multiplied by the number of students, an
index is created which adjusts for both types of possible changes. Growth rates can then be calcu-
lated from this index and applied to the nominal dollar input expenditure in the base year to form a
quality-adjusted output indicator.

Using NAEP scores as a measure of performance has several limitations.
First, NAEP data are available for only a relatively short period of time. In
addition, NAEP scores do not account for post-high-school gains (e.g., improve-
ments in cognitive skills due to higher education, on-the-job training, etc.) and do
not assess skill retention. Therefore, NAEP scores do not reflect the current
cognitive skill of tested cohorts. And, the separate NAEP scores would have to be
assigned weights to produce a single output indicator series. Test score growth
rates then could be calculated and applied to the nominal dollar input expenditure
in the base year to form a quality-adjusted output indicator suitable for a dollar
denominated satellite account.16
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FIGURE 5-3 IALS prose scores by year of birth for the United States, United Kingdom,
and Sweden (5-year moving average).
SOURCE: Organisation for Economic Co-operation and Development, 2000.

Data from the International Adult Literacy Survey (IALS) could be used to
supplement the NAEP scores. Designed for cross-country comparisons, this
household-based survey of adults (aged 16-65) was performed in 22 countries
between 1994 and 1998. The survey collected demographic data and work history
information and assessed literacy by administering a standardized test. For each
respondent, the IALS provides three estimates of literacy—prose, document, and
quantitative—scored on a scale of 0 to 500. The IALS data can be used to create
cohort-level trends in test scores.

The IALS scores reflect the current cognitive skill of adults in the participat-
ing countries. Since all three literacy measures are very highly correlated (see
Blau and Kahn, 2001), it is reasonable to focus on a single measure. Figure 5-3
shows the mean IALS prose score by year of birth (5-year moving average) for
the United States (natives only), United Kingdom, and Sweden.

Garrison and Krueger use IALS scores by birth cohort to make inferences
about how the output of the education system has changed over time. Drawing
inferences about cohort trends from a single cross-section is complicated because
aging can affect the cohort scores independently. Additionally, IALS results
provide a broader measure of human capital than that associated with formal
education alone. To construct meaningful time-series flow data from these results,
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the effects of aging and other human capital enhancing factors would need to be
accounted for. Nevertheless, repeated cross-sections of the IALS could be used to
compute measures of the stock of human capital for the working-age population,
at least for literacy.

Incremental Earnings Approach

The output of the education sector can be valued using information on how
education affects earnings, either by looking at incremental earnings as a function
of additional years of school completed or by looking at incremental earnings as
a function of improvements in test scores. The prime example of the former
approach, also called the present value or lifetime income approach in the litera-
ture, is the work of Jorgenson and Fraumeni (1989, 1992). Studies that have
estimated the relationship between test scores and earnings include Murnane et
al. (1995); Currie and Thomas (1999); and Neal and Johnson (1996).

The Jorgenson and Fraumeni approach to education accounts treats the out-
put of the education sector—years of schooling—as an investment in human
capital that is analogous to investments in physical capital such as plant and
equipment. Education is regarded as an investment because benefits accrue to an
educated individual over a lifetime of activities in the same way that income is
generated from the use of physical capital over the lifetime of an asset. This
approach explicitly recognizes the gestation period between the application of
educational inputs and the realization of benefits. Investment in education is
valued as the additional lifetime income from completing another year of school.
The theory of investment hypothesizes that the amount that someone will be
willing to pay for an investment good is determined by the present discounted
value of the future flow of income he or she garners from that good. Accordingly,
assuming no externalities, the value of an increment to education will reflect the
present discounted value of the additional lifetime income associated with that
education. The method used by Jorgenson and Fraumeni (1992) is to compare
pairs of demographic groups of the same sex, age, and completed years of school-
ing, one group enrolled in school and the other not. The present discounted value
of the flow of current and expected future income for each pair of groups is
compared. The additional lifetime income earned by the group enrolled in school
is assumed to arise from the additional year of schooling about to be completed
and is used as a measure of the value of the investment in education.17

17It is assumed that enrolled individuals complete the year of school in which they are enrolled.
Although theoretically one should be able to link enrollment with years of school completed to form
a flow-stock relationship, the two sets of data do not tell a consistent story. A symptom of the
apparent problems linking the two data sets is the “rose-colored glasses” effect: as individuals get
older some significant portion of them report they have completed more years of education, even
though they have not enrolled in school over the relevant time period.
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In the Jorgenson and Fraumeni approach, lifetime income includes both
market and nonmarket components. Given the substantial amount of time that
individuals spend outside of the market, even excluding sleep, the value of
nonmarket activities can be several times larger than the value of market activi-
ties. Jorgenson and Fraumeni make the strong assumption that education in-
creases productivity in all nonmarket activities, except for the ten hours a day
assumed to be devoted to self-maintenance, by the same amount that it increases
market productivity. They refer to the assigned value of the time spent in
nonmarket activities as nonmarket income. Assigning a uniform increase in value
to a full fourteen hours per day of educated individuals’ time is somewhat contro-
versial. An alternative would be to assume that, beyond its effect on market
productivity, education raises the value only of nonmarket time in which indi-
viduals are engaged in productive activity, thereby excluding time devoted to
leisure. One also might want to allow for the possibility that the effect of educa-
tion on nonmarket productivity varies depending on the task involved; as dis-
cussed elsewhere in this report, there are certain tasks for which the productivity
advantage enjoyed by more educated individuals seems likely to be relatively
small. Other researchers who have estimated the nonmarket return to education
report substantially smaller figures than do Jorgenson and Fraumeni.18

The studies that have estimated incremental earnings as a function of
improvements in test scores focus on annual market earnings, rather than lifetime
market and nonmarket income. Murnane et al. (1995), for example, estimate that
male high school seniors who scored one standard deviation higher on the basic
math achievement test in 1980 earned 7.7 percent higher earnings 6 years later,
based on data from the High School and Beyond Survey; the comparable figure
for females was 10.9 percent. Because this study also controls for students’
eventual educational attainment, any effect of cognitive ability as measured by
test scores on educational attainment is not counted as a gain from higher test
scores.

Currie and Thomas (1999) use the British National Child Development Study
to examine the relationship between math and reading test scores at age 7 and
earnings at age 33. Estimating a multiple regression of earnings on both test score
variables, they find that students who score in the upper quartile of the reading
exam earn 20 percent more than students who score in the lower quartile of that
exam; similarly, students in the top quartile of the math exam earn an additional
19 percent more than those in the bottom quartile of that exam. Assuming
normality, the average student in the top quartile scores about 2.5 standard devia-
tions higher than the average student in the bottom quartile, so their results imply
that a 1.0 standard deviation increase in reading test performance is associated

18Fraumeni (2000) compares the estimated value of nonmarket activities reported by Eisner (1989),
Ironmonger (1996), Landefeld and Howell (1997), and Jorgenson and Fraumeni (1992), and decom-
poses the Jorgenson and Fraumeni estimate into its various components.
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with 8.0 percent higher earnings, while a 1.0 percent standard deviation increase
in the math test is associated with 7.6 percent higher earnings. Neal and Johnson
(1996) use the National Longitudinal Survey of Youth to estimate the effect of
students’ scores on the Armed Forces Qualification Test (AFQT) taken at age
15-18 (adjusted for age when the test was taken) on their earnings at age 26-29.
They find that a 1.0 standard deviation increase in scores is associated with about
20 percent higher earnings for both men and women. Based on these three studies,
a plausible assumption is that a 1.0 standard deviation increase in either math or
reading scores is associated with about 8 percent higher earnings.

Of course, noncognitive skills imparted through schooling are also an impor-
tant component of human capital (see Heckman and Rubinstein, 2001). Unfortu-
nately, measures of noncognitive abilities lag behind available measures of cog-
nitive abilities. In principle, however, the Garrison and Krueger approach could
be extended to include noncognitive abilities. If cognitive and noncognitive
abilities are correlated, then to some extent the cognitive test measures will
reflect noncognitive skills.19

Jorgenson and Fraumeni essentially look at the earnings gains due to addi-
tional years of schooling, whereas the other researchers discussed above look at
earnings gains due to achievement test score gains. Hansen et al. (2004) provide
something of a potential bridge between the Jorgenson and Fraumeni method and
the achievement test approach, as they estimate the effects of additional years of
schooling on cognitive test scores. They find that a 1-year increase in schooling is
associated with a 0.17 standard deviation increase in the average person’s score
on the Armed Forces Qualifying Test.

Housing Value Approach

Hedonic housing price models provide another possible technique for esti-
mating the output of the education sector, or at least the output of public primary
and secondary education. This approach uses differences in housing prices across
areas to estimate the value that parents place on school quality, as indicated by
test scores. An often-cited study in this genre, Black (1999), exploits the natural
experiment created by different school catchment areas, looking at differences in
the values of otherwise similar houses on either side of the border between school
zones with different test scores. This approach provides an estimate of the latent
price placed on student achievement in the housing market. The close proximity
of the houses helps to control for unobserved variables. Her results indicate that
parents are willing to pay 2.5 percent more for a house in a district with test
scores that are 5 percent higher. Unfortunately, she does not have data on the

19See Bowles et al. (2001) for evidence that individual characteristics unrelated to cognitive abil-
ity—and perhaps unrelated to productivity—are related to earnings.
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inter-student standard deviation of scores, which would be needed as a bridge to
scale the results comparably to the NAEP or IALS data.

Kane et al. (2003) follow Black’s regression discontinuity design to examine
the effect of school test scores on property values in Mecklenberg County (which
includes Charlotte), North Carolina, an area encompassing 304,000 real estate
parcels and 640,000 people. They have access to data on both the school-level
and student-level standard deviation of test scores. In this study, housing prices
increase by 18-25 percent for a 1.0 standard deviation increase in test scores
(where the standard deviation refers to student-level test score data). At the
school level (i.e., using the school-average test score), a 1.0 standard deviation
increase in test scores implies a 4-5 percent increase in housing prices. Kane et al.
conclude that their estimate of the value parents place on educational attainment
is slightly greater than Black’s, if put on comparable footing. Other work by
Bogart and Cromwell (1997) and Weimer and Wolkoff (2001) also documents a
positive relationship between housing prices and school performance.

Estimates such as these could be used to identify the implicit market value of
improvements in test scores. One potential advantage of estimates derived from
the hedonic housing market literature vis-à-vis the earnings literature is that
housing prices presumably take into account the nonwork value of improvements
in human capital, or at least that portion of the nonwork value for which parents
are willing to pay on behalf of their children (in grades K-12). For example,
acquisition of human capital could help individuals to become better parents or
better consumers, and these characteristics might be things for which parents
would be willing to pay, meaning that their value would be reflected in higher
house prices in school districts that produced more of those attributes.

Use of the hedonic approach in an education account should proceed with
caution and, certainly, more basic research is needed (the experimental context of
satellite accounting should facilitate this). In this literature, which relies on data
sources that are fairly limited, unobserved variables appear to be a significant
concern. Specification of the functional form and variables to be included in the
hedonic regression also may raise questions.20 As a result, it is difficult to judge
how reliable estimates from such studies are relative to, say, those from the
incremental earnings studies.

As noted above, the standardized test scores used to measure school district
quality reflect only a subset of the valuable attributes fostered by schools. To the
extent that different schools have different emphases, test scores may capture
their students’ relative accomplishments imperfectly. To illustrate, students at a
vocational high school might score relatively poorly on standardized tests, but

20Specification and identification issues associated with the application of hedonic regression
methods are discussed in detail in National Research Council (2002a).
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still leave school with highly marketable practical skills that have considerable
market value. In addition, the increasing use of test scores to evaluate schools and
school administrators could change their meaning in the future. To the extent that
schools respond to legislated performance standards by focusing on those areas
of learning covered by the tests used in their implementation, at the expense of
other important areas that are not covered, the historical association between test
scores and human capital may well be altered.

Even accepting test scores as valid measures of human capital, there may be
problems with the way that test score information has been used in housing value
studies. Parents should be interested in the value added by the school system—in
this context, the schools’ ability to raise their children’s test scores above what
they would have been. In practice, researchers have used differences in average
test scores across districts as the measure of school district quality. But if average
test scores depend on factors such as the education of parents in the district, and
these factors are not adequately controlled for, then the estimates could be biased.
Neighborhoods with better schools also may have other desirable attributes that
contribute to students’ accomplishments. At the individual family level, parents
who are willing to pay the higher prices associated with homes in higher-test-
score school districts may spend more time in at-home child education and trans-
mit to their children a greater sense of the importance of education. Black (1999)
was particularly concerned about this issue, but her approach of looking at houses
very close to school district boundaries where there is discrete variation in school
quality should overcome much of the omitted variable problem.

We have argued that, in any experimental satellite account, output should be
measured independently of inputs, if at all possible. As we note above, without
this independent measurement, productivity in the production of the outputs
covered by the account cannot be estimated. As productivity is an important
source of economic growth, good estimates of productivity trends are important.
There are several possible incremental earnings approaches to valuing the output
of education, including the lifetime income approach and approaches that esti-
mate the relationship between test scores and earnings. The implicit valuation of
test scores (e.g., NAEP and IALS) using differences in house prices across school
districts provides an attractive alternative approach for measuring the value of the
output of schools, when the output is measured by performance on standardized
tests. On the input side, information on market inputs usually can be found, but
obtaining information on nonmarket time inputs and estimating an appropriate
wage for valuing those time inputs may be difficult. Once measures of the relevant
inputs have been constructed, it is straightforward to create an aggregate input
index. In principle, the value of noncognitive skills to which education may
contribute could be measured similarly to the value of cognitive skills, although
we are not aware of attempts to do so.
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Recommendation 5.5: The value of education output should be measured
independently of the cost of inputs. Output should be measured using an
incremental earnings approach or a housing value approach.

OTHER ISSUES

In the framework outlined in this chapter, there likely will be a substantial
“profit” in the education account. This is in part because investment in education
may, in fact, deliver a high private return compared with other investments and in
part because some of the costs of education are unlikely to be fully accounted for
in the education account.

Concerning the former, education may generate a high return because capital
constraints prevent workers from investing sufficiently in education (see Ellwood
and Kane, 2000; Carneiro and Heckman, 2002), because devoting time to educa-
tion is viewed as difficult or unpleasant by a substantial number of potential
students, or because, for any individual, education is a risky investment and part
of the return is a return to risk.21 In addition, the return could be high because
students apply high personal discount rates or underestimate the return to educa-
tion. And it is possible for the market for human capital to be in temporary
disequilibrium because supply can adjust only slowly over time to demand shocks.
These concerns, of course, apply to many kinds of markets.

Concerning the latter, investment in children of preschool age is, to some
extent, a part of the cost of education that is not measured by the education
accounts. In addition, home production necessary to students’ school atten-
dance—including activities that range from nurturing and psychological support
to preparing school lunches—is another input that is not fully reflected in the
education accounts. As with other accounts, it is important to be aware of the
reasons for a surplus (or deficit) of output over inputs before making decisions
based on the accounts.

21In principle, the opportunity cost of time spent in school would reflect the disamenity costs
associated with schooling, but this has not been adequately measured.
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6

Health

Health has improved dramatically since the industrial revolution. This
improvement has resulted from changes in work, life-style, and environmental
factors; from advances in public health and medical care; and from increases in
wealth, which allow individuals to spend more on goods such as food and shelter
that contribute to health. Nordhaus (2003, p. 9) concludes that “accounting for
improvements in the health status of the population would make a substantial
difference to our measures of economic welfare over the twentieth century in the
United States.”

This chapter considers the potential for measuring the population’s health,
and changes in health, within an accounting framework. A population’s health is
reflected by the average length of its members’ lives, and by the quality of those
years, as affected by incidence and severity of disease. In contrast to medical
care, health itself cannot be purchased directly and, therefore, is not measured in
the national income and product accounts (NIPAs). Moreover, with health, there
is nothing close to a market equivalent to help us answer valuation questions, so
one must turn to other methods.

A fully developed health account would enable researchers to estimate the
effect of income and the flow of many other inputs on the stock of health and the
value of changes in it. Measuring health is also an important prerequisite for
better estimating productivity in medical care. Through these mechanisms, health
accounts would facilitate more credible assessment of the desirability of policies
that affect provision of health-related goods and services.

Medical care involves substantial expenditures in markets and, to that extent,
it is measured in the NIPAs. Where the national accounts have particular diffi-
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culty is in decomposing medical spending increases into price and real output. To
put it another way, it can be difficult to differentiate among price, quantity, and
quality changes. For example, a change in the observed price of treating a disease
may reflect a change in the price of unchanged treatment inputs, a change in the
amount of inputs (e.g., a surgeon’s time) required, the development and use of
new drugs or procedures that alter outcomes (e.g., survival rates, patient quality
of life), or simultaneous changes in more than one of these factors.

To measure changes in real output, changing quality must be taken into
account. For indexes constructed from quantity data, quality adjustments can be
made directly. If a new drug is introduced that is equally effective as the old one
but only has to be taken once a week instead of every day, the quality (and, in a
real sense, the per unit quantity) has increased. If the account is built from price
and expenditure data, as in most NIPA components, quality adjustment is made
by deflating prices. In the drug example, if the observed unit price increases by
anything less than seven-fold, the real price (as dictated by how much has to be
spent on the drug per week) actually decreases. Whether a direct quantity-based
index or a price-deflated quantity index can be constructed depends on data
availability.

This quality measurement problem is prevalent in many industries, not just
medical care. When a car costs more because the brakes are better, or when
airline tickets cost less because the quality of service is poorer, the change in cost
should be attributed to the change in real output, not a change in price. For some
manufactured goods, it is possible to estimate the portion of an observed price
change attributable to a change in quality in a relatively straightforward way—
using direct measurement or hedonic adjustment techniques. Indeed, the Bureau
of Labor Statistics (BLS) does just this for a number of goods in construction of
its price indexes.1 The hedonic approach can be problematic for the medical care
case. Because most people have health insurance, and because patients are not
completely in charge of what they buy, it is not clear that observed prices reflect
willingness to pay for particular medical sevices. Since there is not as yet a direct
measure of health, or of the contribution of medical care to health, BLS is not
able to estimate the productivity of medical care in the usual way. As a result, it
is widely believed that some of what is captured as growth in the price of medical
care in fact reflects improvements in the quality of care, and that medical care
inflation is therefore overstated (see Berndt et al., 2000; Boskin et al., 1996; U.S.
Bureau of Labor Statistics, 1997; Shapiro and Wilcox, 1996). Better estimates

1Hedonic models are regression equations designed to capture the relationship between a good’s
characteristics and its price. The estimated coefficients are used to decompose observed changes in
price into a portion attributable to changes in items’ characteristics and a portion that represents true
price change. See National Research Council (2002a: Ch. 4) for a discussion of hedonic methods and
National Research Council (2002a: Ch. 6) for recommendations specifically on the pricing of medi-
cal care.
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of quality change and health output will enable construction of improved mea-
sures of medical care productivity.2

Finally, health is important to measure because it is an input to other outputs.
Healthier people earn more than less healthy people and stay in the labor force
longer (see Costa, 2003; Case et al., 2002). In understanding the sources of
growth in national income, we need to account for changes in health. In all these
ways, a more systematic monitoring of the population’s health states, and the
factors that have an impact on those states, can advance research and policy.

Recommendation 6.1: A health satellite account should be produced by the
Bureau of Economic Analysis in collaboration with the Centers for Medicare
and Medicaid Services of the U.S. Department of Health and Human Services.

In this chapter we discuss a framework for developing health accounts and
highlight the central choices to be confronted and the work to be done before such
accounts can become a reality. While answers are not provided for every possible
question, we illustrate what choices are possible and how empirical evidence can
inform those choices. In the sections below, we discuss some conceptual issues
underlying the idea of health accounts and describe the input and output compo-
nents of a health account. In the process, we attempt to lay out the major research
areas that need to be developed to inform production of such accounts.

CONCEPTUAL FRAMEWORK

As with several of the other areas of nonmarket activity we have examined,
we recommend the formation of a satellite account for health—one that does not
replace the current NIPAs or components therein, but exists alongside them. In
addition to augmenting the picture provided by the NIPAs, development of a
satellite health account could uncover approaches and encourage the development
of data that improve the way medical care is measured in the conventional accounts.

As discussed earlier in this report, the key to national income accounting is
the delineation of inputs and outputs. The total value of output reflects the dollar
value of sales on the production side and the dollar value of payments to factors
of production on the income side. Since nearly all transactions captured in the
NIPAs are market transactions, prices and quantities exist for most items. Money
paid by one person to purchase a good or service becomes realized as income to
another so, aside from issues relating to measurement of the return on capital, the
total value of output should be equal to the total value of the inputs used in its
production.

2BLS, adopting recommendations from the National Research Council (2002a), is pursuing new
experimental health care price indexes. For a full description of how BLS calculates the medical care
component of the Consumer Price Index (CPI), see http://www.bls.gov/cpi/cpifact4.htm.
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Because one cannot buy health in a market and because many health science
innovations are non-rival in character, there is no guarantee that the value of
incremental improvements in health will be equal to their cost. The value of
health output can be greater (or less) than the sum of the input values; in a growth
context, the change in the value of output can differ from the change in the value
of the inputs. To illustrate, imagine that people would be willing to pay $100,000
(in present value) to live a year longer than they currently expect to live. With
existing knowledge, no one knows how to guarantee that outcome; hence, their
desires go unfulfilled. Now suppose that a new drug is developed that guarantees
1 (and only 1) additional year of life, at a cost of only $1,000 per person, including
research and development, manufacturing, and distribution. After the drug is
developed, a measure of output based on the cost of the inputs used in its produc-
tion will increase by much less than the output as valued by consumers. Since
consumers are constrained from buying more (years of life), the marginal value
of health improvement may well exceed the cost of attaining it.3

The possibility of this sort of discrepancy is one of the fundamental reasons
for constructing health accounts. A traditional type of measure—such as gross
domestic product (GDP)—would include only the money spent improving health.
In our example, the contribution of the health sector to GDP would increase by
$1,000 per person. In the “knowledge sector,” however, at small cost, something
was learned that had a large value. If health knowledge is included in the health
account, the correct inference is that the health sector has become more produc-
tive. Measuring the output “health” and the input of dollars (and time) spent to
improve health, including dollars spent on research and development, allows
calculation of how much more productive.

Market-Oriented Approaches

The market-transacted goods and services relating to medical care appear in
various household consumption, government, and investment components of
GDP. Examples are direct medical care spending, public medical care, and phar-
maceutical research and development. Since 1964, the Department of Health and
Human Services has published National Health Accounts that include time-series
data on national health expenditures. The health accounts seek to “identify all
goods and services that can be characterized as relating to health care in the
nation, and determine the amount of money used for the purchase of these goods
and services . . .” (Rice et al., 1982).

3The point here is that the limited (and discrete) effectiveness of the pill eliminates the possibility
of purchasing pills up to the point where the “the marginal value of health” equals the price of the
pill. If additional pills could add additional years of life at the same cost, consumers might buy many
more, until the value of the additional year of life was as low as $1,000. In this case, valuing the pills
at their $1,000 cost would be as good as similar valuations for shirts or shoes.
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Medical care and health research expenditures account for a large and grow-
ing percentage of GDP (14.9 percent in 2002, up from about 9 percent in 1981
and from just over 5 percent in 1961). Table 6-1 shows the sources and uses of
those expenditures. Note that the data are, by and large, organized by payer group
or by type of institution making or receiving payments.

From a national accounts perspective, the essential problem with health
expenditure data, as currently collected, is that they do not provide price and
quantity information about anything that might reasonably be considered an out-
put. The expenditure data answer only the questions, “Where does the money
come from?” and “Whom does it go to?” They do not answer the central question,
“What does it buy?” (Triplett, 2001, p. 3). In this sense, the current medical care
accounts are undeveloped, even by the market-oriented NIPA standards.

What is the output of medical care? The Eurostat Handbook (Triplett, 2001)
identifies “completed treatments” as the output of the health care sector of the
economy. Ultimately, what people want from medical care is improved health,
and one way they pursue this is through treatment of ailments and diseases.
Doctors’ time, hospital patient days, drugs—things typically treated as outputs—
are more accurately viewed as inputs used in the production of treatments. In
practice, one would measure this at the disease level—how much has health
improved for people with a particular disease. Though research on cost-of-disease
or cost-of-treatment approaches is embryonic, prices of these service sets could

TABLE 6-1 The Nation’s Health Dollar, 2002 (percent of expenditures)

Sources Uses

Private insurance 35 Hospital care 31
Medicare 17 Physician and clinical services 22
Medicaid and SCHIPa 16 Prescription drugs 11
Out-of-pocket 14 Nursing home care 7
Other publicb 12 Program administration and net cost 7
Other privatec 5 Other spendingd 22

aState Children’s Health Insurance Program.
bIncludes programs such as workers’ compensation, public health activity, Department of Defense,
Department of Veterans Affairs, Indian Health Service, and state and local hospital subsidies and
school health programs.
cIncludes industrial in-plant, privately funded construction, and nonpatient revenues, including
philanthropy.
dIncludes dental services, other professional services, home health care, durable medical products,
over-the-counter medicines and sundries, public health activities, research, and construction.
SOURCE: Centers for Medicare and Medicaid Services, Office of the Actuary, National Health
Statistics Group. The website for the Department of Health and Human Services has detailed tables
of national health expenditures, by source of funds and type and amount of expenditure (http://
www.cms.hhs.gov/statistics/nhe/historical/chart.asp).
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in principle be tracked by type, then quality adjusted and weighted appropriately
(Triplett, 2001, p. 1). The current lack of pricing by treatment is, to some extent,
a data collection issue. As shown in Table 6-1, data are currently collected by
institution and not by treatment. Quality adjustment at the treatment level is
another difficult issue. Yet research by Cutler et al. (1998), Shapiro and Wilcox
(1996), Triplett (1999), and others has been moving in this direction over the past
decade, and solutions to difficult productivity and pricing issues are emerging.

The treatment-based cost-of-disease approach is more consistent with the
way the rest of the market-oriented NIPAs are designed: “if the medical care
sector is the industry, then the treatments are the products the industry produces”
(Triplett, 2001, pp. 3-4). While recognition is growing that treatments and out-
comes—not time with the doctor, days in the hospital, and so on—are the concep-
tually relevant units, measurement of the appropriate quantities and prices is, at
this point, very incomplete. The Aging-Related Diseases (ARD) Study of the
Organisation of Economic Co-operation and Development (OECD) has begun
cataloging information on the cost of treatments in a few areas such as heart
disease, stroke, and breast cancer (Triplett, 2002). Research on cost-of-disease
accounts is progressing in several countries, including the United States, Canada,
the United Kingdom, Australia, and the Netherlands. This kind of work begins
with a reorganization of data from the national economic accounts into expendi-
tures by international disease classification codes. Much of this work in the
United States is being done by the National Center for Health Statistics (NCHS).

A Broader Approach

Research on disease and treatment-cost frameworks has great potential to
improve the usefulness of national health care accounts. For a health (not health
care) account that would fit into a set of satellite nonmarket accounts, however,
one would want to go much further. Specifically, in accord with the rest of this
report, we advocate an account that (1) includes both market and nonmarket
inputs and outputs, (2) estimates input and output values independently, and (3)
defines outputs that are linked to utility as directly as possible.

While the treatment-based approach described above redefines medical sector
output in a way that is appropriate for the NIPAs, it does not necessarily advance
the objective of measuring inputs and outputs independently. For example, the
technique for pricing heart disease treatment may simply sum up the costs of
inputs, such as those associated with angioplasty, hospital time, and pharmaceu-
ticals. Most of the data in the ARD Study capture input costs since prices are
generally not charged directly on the basis of complete medical treatments. In a
prospective payment system, one might be able to obtain reasonably good cost
estimates for most one-time procedures that do not result in complications (e.g.,
a bypass operation, or the delivery of a baby), but one does not get a quote for,
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say, full treatment of heart disease in the way one might for repairing a broken
transmission on an automobile (Triplett, 2002, p. 9).

More important is the question of how output is defined: utility is generated
by improved health, which is a nonmarket good, not by the treatment itself.
Unlike, say, a vacation or trip to a restaurant, most people do not subject them-
selves to medical treatment for the fun of it—quite the contrary. And medical
care is not the only, and possibly not even the largest, input to the production of
health. There are in fact a large number of factors—both medical and nonmedical,
and market and nonmarket—that influence health. In this context, health condi-
tion is the output and medical treatment is one of many inputs. It is this concept
of health that we are primarily concerned with for nonmarket accounts.

The conceptual framework for this strain of health accounting has its ante-
cedents in the literature on the determinants of health and life expectancy. Just as
national health expenditures have changed, so too has the nation’s health, perhaps
even more dramatically (see Nordhaus, 2003; Murphy and Topel, 2003). By most
measures, improvements in the health of the population have outpaced the increase
in spending on medical care; since improvements in health are related to a broad
range of interrelated factors, however, one cannot say for certain what factors are
most important (Cutler and Richardson, 1997; Cutler, 2004).

The literature—which includes McKeown (1976), Fogel (1986, 2004),
Preston (1993), Riley (2001) and many others—attempts to attribute health im-
provements, typically as measured by life expectancy, to determinants such as
medical care, diet and nutrition, and environmental and life-style factors.
McKeown (1976), for example, demonstrated that, in England and Wales, de-
clines in mortality between 1900 and 1970 resulted primarily from reductions in
the incidence of infectious diseases such as tuberculosis and smallpox. Further-
more, the bulk of this health improvement occurred prior to the development of
effective medical therapies. He attributes much of the reduction in disease preva-
lence to improvements in basic living standards, particularly nutrition. Fogel also
focused on diet, using height and body mass as indicators of nutritional status.
His research suggests that nutrition played an especially large role during the
eighteenth and nineteenth centuries, explaining perhaps 90 percent of the decline
in mortality for England and France in that period. For the United States, where
diets had significantly improved by the turn of the century, Preston and Haines
(1991) argue that improvements in public health—ranging from better hygiene
to swamp drainage to mosquito control—were central to reducing waterborne
diseases, which reduced mortality rates both directly and indirectly through nutri-
tional consequences. Cutler (2004) argues that major advances in medicine con-
stitute the dominant explanation for improved health in the United States since
the mid-twentieth century.

Indeed, a primary reason for developing an experimental health account is to
add rigor to research aimed at attributing improvements in health to specific types
of expenditures, behavioral changes, and increases in basic medical science
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knowledge. Statistics on causes of death are extremely helpful to policy; con-
sider, for example the success of campaigns to increase seat belt use. Still,
mortality rates alone present an incomplete picture of a population’s health, and
the analyses noted above focus on very long-term trends. An ideal, and more
sensitive, health metric—and one that would be most useful to health policy—
would incorporate both fatal and nonfatal health outcomes. For example, in plan-
ning how to target public health expenditures, it would be extremely helpful to
know with accuracy the extent to which smoking, obesity, and other factors
contribute to disease burden.4 It is this concern that has led to development of
measures of health status such as quality-adjusted life years (QALYs). We return
to these related measures in our discussion of outputs below.

Forming nonmarket health accounts begins with identifying the key inputs
and outputs. One possible structure is suggested in Table 6-2. Many of the inputs
and outputs of the health sector are stocks. An early developer of the framework
for thinking about health in this way was Michael Grossman (1972). His model
portrays health as “a durable capital stock that yields an output of healthy time. . . .
Individuals inherit an initial amount of this stock that depreciates with age and
can be increased by investment” (p. 1). This interpretation is most obvious with
health, but it also applies to other nonmarket areas—the stock of research and
development and the quality of the environment, for example. And the value of
these stocks may be quite large: as we discuss below, health capital has been
estimated to be roughly $7 million per person.

In practice, though, we frequently want to measure changes in health capital,
rather than the level. For example, to determine the productivity of the medical
system, one would want to know how much is spent on medical care in a year and
compare that to the value of the improvement in health resulting from that inter-
vention. For this question, measuring the endowment of health is less important

TABLE 6-2 Health Inputs and Outputs, Market and Nonmarket

Inputs Outputs

Medical care Health status
Market labor/capital Longevity
Volunteer labor Quality of life

Time invested in individual’s own health
Other consumption items
Research and development
Quality of environment

4The major ideas underlying burden-of-disease measures can be found in Murray and Lopez (1996).
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than determining how health changes. This is fortunate because empirical work
generally has estimated the value of incremental health improvement, not the
value of the health endowment itself.

We envision a data system designed to monitor changes in health—as mea-
sured by life expectancy, disease prevalence, and activity impairments—and as
many of the determinants of that change as possible. Measuring productivity in
the health sector requires keeping track of the flow of inputs and isolating the
contribution of each to better health. If a policy change extends a treatment using
existing medical therapies to more people in an afflicted group, we would like to
know how that policy affects health outcomes. It is essential, within this frame-
work, to track separately the various inputs to health. When the relationships
among the health inputs, their interactions, and the health output are not fully
understood, it makes little sense to try to aggregate the inputs. A satellite health
account should, at least initially, be oriented toward providing data that could be
used to estimate productivity at the disease level.

Clearly, identifying the effect of medical care on health, separate from the
effects of other inputs, is difficult. But the problem does not need to be solved in
order to begin work to construct a health account. The immediate goal is to devise
an approach to measuring health and the various inputs to health, leaving ques-
tions of causal relationships to others. Because policy demands more complete
information about health sector productivity, however, the need for solutions to
these questions is the primary reason for pursuing the health accounts. The long-
range goal is to be able to identify the influence of such inputs as diet, treatments,
and life style on health status, at least on a disease-by-disease basis. As research
reveals new information about these relationships, the value of the data collected
in a health account will compound.

MEASURING AND VALUING INPUTS

There are at least six major inputs to the production of health:

• medical care provided in market settings;
• medical care services provided without payment;
• time that individuals invest in their own health;
• consumption of nonmedical goods and services, some of which may

improve health and others of which are harmful, and nonmedical tech-
nology and safety devices;

• research and development that may lead to improvements in medical
technology and knowledge; and

• environmental and “disease state” factors (and shocks).

The first major input—medical care provided in market settings—is readily
measurable. When sick, people may visit doctors, undergo tests, and take medica-
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tions. The national income accounts already measure the monetary flows associ-
ated with payments for these goods and services. As noted, however, there are a
variety of other inputs to health that also should be measured.

Recommendation 6.2: Market inputs to health such as expenditures on
medical care—already measured in the NIPAs—should be included in the
health satellite account. The account should go further, however, and measure
both the quantity and quality of medical care and include nonmarket inputs
relating to time, diet, exercise, and other factors.

The second major health input—care service provided without payment—is
missed in the national accounts. There are two types of noncompensated care
services—volunteer services and services provided by family members. Many
hospitals utilize volunteer labor, for example, to perform tasks ranging from fund
raising to providing ambulance service. The more important category of non-
compensated services is that of family members who provide care for sick or
injured relatives. For an elderly person with infirmities who is cared for by a
spouse or child, no monetary transaction is involved, and so the services are not
reflected in the national income accounts. This exclusion is particularly important
in the case of long-term care services. Recent estimates suggest that the value of
nonmonetary long-term care services may be even greater than the value of
market-provided services. LaPlante et al. (2002)—using data from the National
Health Interview Survey on Disability, a nationally representative household
survey conducted between 1994 and 1997—show that more people receive unpaid
personal assistance services than paid services, and that the average weekly
amount of unpaid help per noninstitutionalized adult is also higher.

It is easy to see the relevance of measuring unpaid care time to health care
policy. For example, apparent cost savings associated with recent reductions in
the length of hospital stays have been partly offset by an increased nonmarket
burden on families who have to care for patients who are discharged “quicker and
sicker” (Pamuk et al., 1998). In such a case, policy makers should be aware of
both market and nonmarket costs.

Until recently, the data available to measure volunteer and family time
devoted to health care activities have been limited. For the past several years, a
supplement to the Current Population Survey has collected information on vol-
unteerism, which it defines as persons who do unpaid work for or through an
organization. There are real questions, however, about how accurately people can
report time devoted to such activities over a period as long as a year and the
coding of the type of volunteer work performed is very broad. The information on
time use being collected in the American Time Use Survey (ATUS) should be
both more accurate and more detailed. Many of the relevant activities will be
reported within the “caring for and helping household members” top-level cat-
egory; some entries in the “caring for and helping non-household members”
category also will be relevant.
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Recommendation 6.3: Unpaid time spent providing health-related ser-
vices—primarily volunteer work and intrafamily care—should be measured
and included in the health satellite account. The amount of time spent in
these activities that improve or maintain health should be calculated using
data from the new BLS time-use survey and other relevant sources.

As with any nonmarket transaction, there is a question about what wage to
use in valuing these unpaid services. Consider a middle-aged woman who earns
$25 per hour in the labor force and also spends time caring for elderly parents.
Should the implicit price of the caring services be $25 an hour (or some function
thereof), or $10 per hour, the amount that such services might (hypothetically)
cost in the market? Our general answer, as discussed earlier in this report, is to
value time devoted to activities that someone else could have been hired to
perform at the market replacement cost. The example given earlier was that time
spent by a homeowner putting a roof on the house should be valued at a roofer’s
wage, adjusted for the relative productivity of the homeowner as compared to the
professional roofer. For a person taking care of elderly parents, the market alter-
native is to hire a caretaker at the prevailing wage for that occupation.

Recommendation 6.4: Unpaid time spent providing health-related services
should be valued based on a replacement labor cost approach, adjusted for
productivity and quality differences between the services provided by the
market and the unpaid provider.

In other applications discussed in this report, there is reason to think of the
replacement wage as an upper bound for the purpose of valuing nonmarket time,
since market service providers often offer more specialized skills than those
possessed by a home producer. This may not be the case, however, for health
care, elder care, or child care, where family members may offer the more nurtur-
ing or caring option.

It is interesting that, in many cases, individuals choose to care for family
members even when their market wage is above that paid to hired caregivers—
that is, even when the market value of their time input is less than they could have
earned by devoting the time to labor-market activity. As in earlier applications,
we interpret the difference between the individual’s market wage and the replace-
ment cost of the caregiver services provided to a family member as an estimate of
the consumption value received from supplying the service personally rather than
through the market. We do not recommend, however, that this consumption value
be included in the output column of the health account. The satisfaction associated
with caring for a family member does not contribute directly to the production of
health, which is what the health account is trying to measure.

The third major input to the production of health is time that individuals
invest in their own health. People exercise to prevent heart disease, sleep to
refresh their bodies, and spend time out of the labor force to recover from illness.
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These time costs are investments, just as is medical care. Unlike the case of
middle-aged people taking care of their parents, there are no markets in which
comparable personal services can be bought. People cannot pay someone else to
sleep or exercise for them, the way that they could pay people to care for their
parents. The various own-time inputs that contribute to health fall into the class of
nonmarket goods that do not satisfy the third-person criterion, which eliminates
the possibility of using a market-substitutes-based valuation method. In valuing
these personal time investments, therefore, there is no real alternative but to price
them at the individual’s own time cost.

Recommendation 6.5: Time spent by individuals in activities that improve
or maintain their own health should be included in the account and valued at
the opportunity cost, modified to net out the consumption or enjoyment
value of the activity.

Much of what should be counted would be captured in the “sports, exercise, and
recreation” top-level category of the ATUS, but there could be activities in other
categories that should be counted as well.

Opportunity cost, presumably some function of an individual’s own market
wage, is conceptually the right approach for many activities. There may be some
exceptions. For example, time spent recuperating from illness or injury really
does not have as its opportunity cost the person’s wage rate: if a person is ill, she
or he will not be very productive in any activity except recuperating. Someone in
recovery may not actually be foregoing a wage since, during that period, she or he
is probably not worth much on the job.

There are also some practical complications associated with opportunity cost
methods. For example, there is the complication of valuing the time of individuals
not in the labor force (or unemployed). Perhaps more importantly, as has been
discussed earlier in the report, time is not a homogenous good, implying that the
market value of hours spent caring for family members need not equal an
individual’s marginal or average hourly rate, though it is likely that opportunity
cost will be positively correlated with the wage rate.

More difficult yet is the question of what activities to include in the account
as time inputs to the production of one’s own health. There are valid arguments
for not including (or at least not attempting to value) all of the things people may
do that affect their health. Valuing sleep is particularly problematic. Sleep repre-
sents a large chunk of time, but it is undertaken for a number of reasons. There-
fore, even if one could calculate the value of sleep, one would want to include
only its marginal contribution to health (such as that linked to recuperation from
illness). There is a meaningful tradeoff between market time and the last hour of
sleep, but does the same tradeoff exist for the first hour of sleep? Put differently,
what would happen to a worker’s hourly wage if he or she attempted to deliver 24
hours of market work with zero sleep? Undoubtedly, it would be lower than the
hourly wage observed for a standard workday, and it would quickly fall to zero as
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sleeplessness drove productivity to zero. In this sense, the first hour of sleep is
worth less than the last hour because it cannot be productively converted into
market time. But the first hour is worth more to the individual’s health and
general well-being and presumably will have a larger effect on productivity while
awake. Given the inherent difficulties here, and until it can be shown that chang-
ing sleep patterns have had a significant effect on health, it would not be sensible
to assign a value to sleep time in a health account. It might, therefore, be useful to
include data on hours of sleep from time-use studies.

Recommendation 6.5 specifies that the enjoyment derived from health-
enhancing activities should be netted out of the time-unit valuation included in
the account. The netting-out rule for valuation of own time devoted to health-
enhancing activities comes into play for the many forms of exercise from which
individuals derive pleasure. For many people, an evening walk, weekend kayaking
expedition, or recreational soccer game is a pleasure as well as an investment in
cardiovascular health. The case can certainly be made that such nonmarket recre-
ation has value that should be accounted for somewhere, perhaps in a “recreation
account” developed as another component of a comprehensive accounting of
nonmarket activities. But for the health account, specifically, one wants to net out
this recreation value because it does not relate directly to health. Whether or not
one wishes to encourage development of a recreation account is a separate issue.

Consumption of other goods and services is the fourth major item affecting
health. Cigarette and alcohol use, intake of fatty foods, and inclusion of fruits and
vegetables in the diet all affect health. By definition, spending on these consump-
tion items already is measured in the market. Some goods (e.g., airbags) can be
expected to improve health and thus have a positive input value; other items (e.g.,
cigarettes) can be expected to harm health and thus have a negative input value.
The prices of these items reflect their current consumption value in addition to
whatever consumers are willing to pay for their perceived effects on future health.
Because they occur only in the future—and sometimes the distant future—both
the benefits of healthy behavior and the costs of unhealthy behavior will be
discounted by individuals at the time of consumption. Moreover, health-linked
behavior and consumption affect only the probability of particular health out-
comes. Both the discounting and the probabilistic nature of any health effects
associated with consumption patterns would be accounted for in measures of the
stock of health—for example, in data relating change in prevalence of smoking to
changes in a population’s health.

Data on such dietary habits as smoking, drinking, and fat and cholesterol
intake should be collated and included in the health satellite account, at least in an
auxiliary way, even if valuation questions remain unsolved. As noted above,
these data will be useful to researchers attempting to tie health outputs to specific
inputs. Information on how consumption of purchased goods and services affects
health outcomes (morbidity and mortality)—and specifically how diet and nutri-
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ent intake affect health capital—is an essential component on the input side of a
health account. Data on products in the nonmedical technology category—prod-
ucts such as seat belts, air bags, and smoke detectors—should also be tracked.
Even though the way in which these factors combine with others to affect a
population’s health status is not yet exactly known, information about them will
be useful for research on health determinants and medical care productivity.

The fifth input to health is technology created by research and development
(R&D). R&D generates information and intellectual capital which later may
produce flows of services in the form of medical advances and other innovations.
Some R&D occurs in the private sector, generally by pharmaceutical and medical
device companies. Other R&D is paid for by the public sector and occurs in
national laboratories or at universities. In the case of the former, research costs
generally are reflected in the prices of the drugs that are sold. The health account
should not value this type of R&D separately when it would double count the
market component of the account. The benefits from basic science research in a
university or nonprofit setting are more likely to be missed in the market accounts
and, hence, to need special attention. There are estimates of the flow amount of
R&D that can be entered into the health account.

Recommendation 6.6: New technologies created by research and develop-
ment expenditures should be measured and included in the health accounts.

One research area that is not well covered in the NIPAs is the development of
non-rival innovations. Much of this work is likely to take place in nonprofit
research settings. Initial work on valuing nonmarket R&D might reasonably
focus on such organizations. Additionally, in general, the value of research and
development should be capitalized to reflect depreciation and obsolescence.

The sixth input category includes the various environmental factors that
affect health. Air pollution and unclean water harm health, while public parks
may improve health. Valuation of the environment is a topic that is dealt with
elsewhere in this report and more extensively in Nature’s Numbers (National
Research Council, 1999). We thus do not take it up here, other than to say that the
environment enters the health production function alongside diet, life style, and
other factors that ultimately could be brought into a health satellite account. In so
doing, it should be recognized that only a subset of environmental factors influ-
ence health. To take a simple example, air pollution may lead to an increased
incidence of asthma and to an obscured view of the Grand Canyon. A health
account would be concerned only with the former. More research is needed
before the role of these “exogenous” factors—changes in the physical environ-
ment or the appearance of new diseases—can be understood. Keeping track of
these factors in a set of accounts would be a useful step.

While we see the above-described components of a health account as the
most important, there are other factors to keep in mind. For example, the demo-
graphic make-up of a population will affect measures of “average health.” All
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else equal, one would expect a younger population to be classified as more
healthy than an older one by most measures. The issue of how to separate pure
age effects from changes in the disease environment and other shocks requires
further study. Ideally, an account would coordinate data useful to researchers
who want to estimate the effect of changing demographics on health levels. As
the health account is developed, perhaps a demographics module (such as that
discussed in Chapter 2) can be integrated. Not only is the demographic informa-
tion necessary for estimating a population’s health stock, it also would be needed
for estimating per capita effects (analogous to per capita GDP).

MEASURING AND VALUING HEALTH

Defining the Output

Two outputs are associated with investments in health. The first is the flow
of better health that results from the investment. The present discounted value of
this flow is termed health capital. People enjoy being healthier just as they enjoy
consuming better food or nicer clothing.5 The second output of investments in
health is the additional income that a healthier population generates. A complete
set of health accounts would include the present value of expected future earn-
ings, perhaps augmented to include the value of expected future home produc-
tion, that results from changed health. This is analogous to the way human capital
is valued in the labor economics literature.

Recommendation 6.7: In the health satellite account, output should be mea-
sured independently of inputs (and the two need not be equal). Changes in
both components of output—the consumption flow of good health and the
additional (or reduced) income that a healthier (or less healthy) population
earns—should be measured.

Health events, such as the contraction of a disease, affect the future con-
sumption flow of health. These events, as well as interventions in response to
those events, impact individuals’ quality of life across future periods, often in
unpredictable ways. Money spent on a bypass surgery operation often will improve
quality of life, and possibly reduce future mortality rates. Likewise, present levels
of health are linked to past actions—the production of health is an intertemporal
process tied to past levels of health care, diet, environmental and other factors
(Triplett, 2002, p. 2).

The second output, that relating to the additional income that a healthier
population earns, is most starkly observed in poorer countries, where many people
have substantially impaired productivity because of poor levels of health (Strauss

5Grossman (1972) cites Jeremy Bentham as including health as one of 15 “simple pleasures.”
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and Thomas, 1998). But the link between health and income exists in developed
countries as well. For example, people who are depressed are less likely to finish
their education, more likely to drop out of the labor force, and less productive at
work than are people who are not depressed (see Sturm et al., 1999; Leroux et al.,
2003). Similarly, older individuals who suffer adverse health shocks are more
likely to drop out of the labor force than are people who do not suffer such shocks
(Smith, 2004). A health account thus would include the present value of the
expected flow of future earnings, as in the human capital account.

The economic return to better health can be measured analogously to the
economic return to education (see Chapter 5). Wage equations can be estimated
to determine how health affects total income, hours of work, and wages. There
are a host of econometric issues in specifying these equations: measurement of
health is difficult; health may be endogenous to income; other factors such as
pollution or smoking may influence both health and income, and so on (Farrell
and Fuchs, 1982). The armamentarium of modern econometrics can be brought to
bear on these problems, however, and it is reasonable to expect good results.

The novel challenge in constructing health accounts is the measurement of
health. Without a measure of health, one cannot monitor and value the central
outputs of the medical system. Because health is a multidimensional concept,
encompassing length and quality of life and involving both mental and physical
health, it is very difficult to measure. Most of the research to date has sought a
method of summarizing information on diverse health states using a common
metric and then valuing a common increment on that scale. The scale typically is
called a quality-of-life scale, and the resulting index of the stock of health a
quality-adjusted life expectancy measure (for a detailed discussion, see Weinstein
et al., 1996).

Imagine ranking all medical conditions on a scale ranging from 0 to 1, where
0 is death and 1 is perfect health. If no state is worse than death, every health state
can be placed on that interval. A person has a quality of life each year, which may
vary over time. Now suppose that we know the value of some particular incre-
ment on the common scale—for example, the value of perfect health relative to
death. Then, the value of an individual’s health state can be given as the product
of the present value of her or his quality of life relative to perfect health, times the
value of a year in perfect health. Formally, the value of health is defined as:

(6.1)
  
Value of health = V qt tt

T
d ,

=
∑

0

where V is the value of perfect health; dt is the applicable discount rate and qt is
an individual’s quality of life for year t.

This framework is common in the literature, but it should be noted that it is
not innocuous. It implies, for example, that similar quality-of-life improvements
are worth the same amount at all ages; that people are not risk averse; that the
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utility from health in one period is independent of health status in other periods;
and that utility from longevity is independent of the utility from health-state level
(for a discussion of the assumptions underlying various health valuation metrics,
see Hammitt, 2003; Eeckhoudt and Hammitt, 2001). Still, some such structural
representation, perhaps with the introduction of age-specific adjustments, is the
way most researchers have made progress on this difficult issue.

There are important distinctions between how health output would be valued
in conjunction with the frameworks just discussed and how market goods and
services are valued in the NIPAs. There are often gaps between individuals’
willingness to pay for a good or service and the cost of providing that good or
service. Consider a serendipitous discovery of a new technique for curing a
terrible disease. Suppose further that this technique costs little or nothing to
implement. In the health accounting frameworks discussed above, this discovery
would add significant value because it enhances health. Put another way, value is
high because willingness to pay is high. In contrast, in a NIPA framework, this
discovery would have little or no value because little or no resources are required
in order to enjoy it. Things of value that require no resources have no value in a
NIPA framework.

The distinction between what one would be willing to pay for a good or
service and what one has to pay is ubiquitous in the valuing of nonmarket trans-
actions. Measurement procedures that use willingness to pay for nonmarket
activities are not compatible with how market activity is measured, and overstate the
value of nonmarket activities relative to conventional measures of market activities.

One can envision that, for many health policy purposes, it would be helpful
to use a willingness-to-pay metric to value health output. For other applications,
it might be conceptually preferable to use more conventional valuations even
though, in many instances, it may be impossible to estimate anything that would
reasonably serve as an analog to a market price. Sometimes the nature of avail-
able data may not leave much choice in the matter; either way, though, health
accounts must be transparent with respect to how increments to health are valued.
Ideally, when the health account produces a valuation that includes consumer
surplus, an attempt should be made to decompose total value into surplus and
product to allow comparability with the NIPA measurement framework.

Measuring Health Status

The first step in measuring health output is to develop a scale along which
different health states can be compared. The objective is to develop measures that
allow changes in a population’s expected quantity and quality of life to be esti-
mated. Such measures would be capable, for example, of reflecting an average
change in the length or quality of life for a population in response to the appear-
ance of a new disease, to an effective new treatment for an old disease, or to
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changes in environmental factors. There is a vibrant and growing literature on the
measurement of health states, which we draw from in this section.

The standards for what constitutes good health, as well as expectations
regarding length of life, shift over time. Still, the panel believes that health should
be viewed in absolute terms. That is, measures of health—such as life expect-
ancy, morbidity, and ability to perform daily tasks without pain or other limiting
factors—are cardinal measures. They can and should be measured consistently
over time.6 A health measurement should show improvement in health whenever
the distribution of individuals across health outcomes improves, even if expecta-
tions about health are rising along with health outcomes. With this in mind, we
highlight two approaches to health status measurement.

The first approach—the disease state approach—involves estimating the
quality of life for people with different diseases and then multiplying those mea-
sures by disease prevalence in the population, making adjustments to reflect the
percentage of people with multiple conditions. A population’s stock of health
capital changes with the prevalence of diseases or with changes in the impact of
these diseases on human functioning. Disease-state measurement is complicated
by the fact that diseases become more or less prevalent over time for reasons that
are hard to explain. New diseases appear (e.g., AIDS, SARS); others fade away
or are no longer diagnosed (e.g., neuralgia); and various diseases are at different
stages of the proliferation or containment cycle in different regions of the world.

A second, related, approach to health measurement—the health-impairment
approach—involves asking people about ways that health problems interfere
with their lives. Since diseases presumably have effects that interfere with normal
activities, this is a more direct way to measure health. As with the disease-state
approach, the idea is to quantify changes in the population’s health status that
result from various health events or from investments in the inputs to health
(medical care, time, research, etc.) made in response to those events. One factor
that complicates this type of measurement is that characteristics such as age,
gender, life style, motivation, and preferences may modify the impact of an
illness on different individuals; these characteristics also influence the efficacy of
treatments.

Within these two approaches, there are several ways to confront the need to
quantify the relative severity of different conditions. One way is to survey experts,
presumably physicians and health researchers, about the extent to which diseases
affect quality of life. As with any of the available options, this would entail
assigning a numerical score to various disease or impairment states. For example,

6This does not mean that the relationship between a given health impairment and utility must
remain constant. For example, the disutility of a walking impairment may be less today than it was
200 years ago when there was less infrastructure developed to accommodate people with physical
limitations. The weights associated with impairments on the quality-of-life scale may have to be
adjusted over time, as might the value of a statistical life.
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someone with a walking impairment might be assigned a 0.7, relative to someone
in perfect health who would receive a 1.0. It is not clear, though, that experts in
disease and treatment necessarily have an advantage in evaluating the relative
utilities associated with different impaired conditions or disease states.

A second approach, around which a significant literature has grown, involves
asking individuals to assess their current health status against counterfactual
alternatives. The most theoretically appealing health state measurements involve
explicit utility comparisons. For example, a time tradeoff approach can be used in
which a person with, say, arthritis is asked a question of the form: “Suppose you
have 10 years to live in your current health state. How many years would you be
willing to give up to live without arthritis?” A related approach is a standard
gamble. Here, the subject is asked: “Imagine that an operation is developed that
will cure your arthritis but, with some probability, you will not survive the opera-
tion. What chance of success would you need in order to go ahead with the
operation?” These types of questions can be used to construct a utility assessment
for arthritis.

In practice, the most common way to value health states is with simple
multiple choice questions: “How would you describe your health—excellent,
very good, good, fair, or poor?” or with easy-to-use scales: “On a scale of 0 to
100, how would you rate your health currently?” (Torrance, 1987). The answers
then can be compared across people.

There is an important difference between these scales and utility-based mea-
sures that require a survey respondent to compare his or her health state against
that of someone in a reference (healthy) population. In the former, one generally
compares health ratings of people with a condition to the ratings of others without
the condition; people are not asked to evaluate the counterfactual of living a life
different from the ones they have. In the latter, people are asked to evaluate their
current health state and then to evaluate an alternative with or without a particular
condition. One possible advantage of this self-evaluation method is that it con-
trols for other factors that differ across the population. The problem is the specu-
lative nature of such surveys (the definitive volume on subjective evaluation is
Kahneman et al., 1999). For instance, the evidence shows that people with an
affliction (such as paralysis) report systematically different quality-of-life scores
from people without the affliction who are asked to rate what their health would
be with the affliction. By comparing survey results that ask people to rate their
own health as it is, one may be better able to attribute differences in average
satisfaction ratings to a specific condition.7 If the other important factors influ-
encing self health assessments can be controlled for and embedded, estimates of

7There are still complications. For example, while it is easier for respondents to provide answers
using a linear analog scale, that approach also has known biases, in that people tend to choose
answers closer to the middle than they do with alternative approaches.
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the impact of a condition will be unbiased (Cutler and Richardson, 1997, p. 252).
To date, there has been little comparison of these approaches; more is needed.

A number of health assessment questionnaires have been developed. The
names indicate the degree of experimentation in the field: SF-36 (for short form,
36 items; the longer form was developed in the 1970s); Euroqual-5D (for five
domains); the QWB (quality of well-being) survey; YHL (years of healthy life
expectancy); and so on. Among these instruments, common dimensions include
impairment in functioning due to physical problems, impairment in functioning
due to mental health issues, pain and discomfort, and vitality. Surveys may also
attempt to track intervention-related factors such as side effects to medication or
even the dollar cost of treatments. Questionnaires ask about a range of activities,
from those that are directly economic, such as one’s ability to work, to more basic
indicators of functioning, such as eating, arising, dressing, reaching, and general
mobility.8

The health assessment surveys are designed to measure health-related quality
of life with single numbers that represent the population’s preferences for combi-
nations of symptoms relating to mobility, physical activity, and social activity.
The scales grade symptoms by the degree to which they affect everyday activi-
ties. A lengthy comparative literature is being developed, with adherents of each
of these approaches, especially for characterizing health outcomes over time for
patients having such serious illnesses as cancer or AIDS.

The federal government, itself a producer of health assessment measures,
uses them in policy formation.9 Every decade, the U.S. Department of Health and
Human Services outlines a set of “healthy people” goals: the first was for 1990;
subsequent editions have been issued for 2000 and 2010 (see U.S. Department of
Health and Human Services, 2000). These decennial volumes provide a thorough
overview of work on these approaches—including the YHL approach noted
above—and report results for a set of survey measures designed to track the
population’s health. Among the measures tracked are: self-rated health and recent
days of physical health, mental health, and activity limitations. Metrics such as
“quality-adjusted life-years” and “disease-adjusted life-years” are already widely
used in medical applications to identify unmet health needs, and to guide policies
for addressing those needs.

8Survey instruments designed to estimate the relationship between health impairments and the
ability to carry out work often do so both in terms of increased absence and reduced productivity.
The Health and Labor Questionnaire, the Work Limitations Questionnaire, and the Work Productivity
and Activity Impairment Questionnaire are just a few of these surveys. The results from these instru-
ments are often validated against other measures such as quality-of-life scales, and typically measure
productivity in percentage terms against an unaffected group (Reilly et al., 1993).

9The Centers for Medicare and Medicaid Services in the Department of Health and Human Services
also maintain a set of “national health accounts,” but (as described above) these are spending ac-
counts, not health accounts.
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Despite its vibrancy, this area of research is quite new, and great care needs
to be taken when comparing survey measures of health status and well-being
across groups, even within rich countries.  Because most measures of health
status are subjective, differential reporting norms in different groups may affect
quality-of-life estimates for those groups. For example, women may be less
inclined to describe themselves in extreme terms than are men. As a result,
women may report their health as being more towards the middle of the health
distribution than men do, less excellent and less poor. This inclination might lead
to the misperception that adverse health conditions affecting women are less
serious than those affecting men.

Recent research has suggested two approaches for addressing response com-
parability problems. The first is to ask questions about hypothetical, researcher-
designed health conditions of different groups. These “vignettes” can be used to
benchmark responses that individuals in different groups give about their own
health (King et al., 1998). For example, in some cases, self-reported health may
differ by gender; women offer less extreme responses than do men to certain
kinds of identical vignette questions. This kind of information could be used to
adjust, at the group level, different response patterns about own health.

A second solution, alluded to earlier, is to make comparisons of health con-
ditions across individuals within a group and then standardize across groups
using a common benchmark (Cutler and Richardson, 1997). For example, one
could examine the health of women with and without a particular condition and
form the health decrement of the condition as the difference between the two.
The health decrement for women then can be compared to the health decrement
for men.  To make an explicit quality-of-life estimate, one might impose, for
example, the assumption that people of the same age with no adverse health
problems had the same quality of life.

Measures of health should be based on objective observation of health out-
comes. The field of health assessment has not settled on one approach to measur-
ing health as superior to the others. At this point, the full range of methods, each
of which attempts to place various disease or impairment states along a common
scale, should be considered further for measuring changes in the population’s
health status. Comparisons of competing approaches are just beginning. As
research progresses, it may be possible to settle on a preferred approach. For the
time being, however, experimentation with the various approaches just described
should be encouraged.

Valuing Increments of Health

Economic analysis of health generally uses a compensating differential
framework to estimate the values attached to better and worse health states.
Ideally, situations are found in which people are trading health (or expectations
about health) for income; monetary estimates associated with the tradeoffs are
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then used to infer the valuation of health. The voluminous economic literature on
compensating differentials in labor markets provides a useful starting point.
People make decisions involving risk comparisons all the time: what job to take
and what safety devices to have in their car or house are two examples. In the
classic case, the additional income one must pay to attract people to work in risky
jobs is taken as a measure of the monetary cost associated with additional health
risk. For example, to examine tradeoffs between current occupational hazard or
risk and current wages, one might compare the wages paid to window washers
who work at street level with the wages paid to window washers working on
skyscrapers. The revealed willingness to pay in these settings is a measure of the
value that people place on health risks. If the skyscraper job adds a 1-in-10,000
risk of death and pays $100 more per year than the street-level job that is other-
wise similar in terms of skill requirements, intensity of the work pace, scheduling
flexibility, working conditions, and so on, the implied value of the remaining life
span of the person taking the riskier job is $1,000,000. Self selection makes the
problem more complicated when aggregating across a population, as people tak-
ing riskier jobs will tend to be at the population margin in their valuation of life
and/or level of risk aversion.

The multidimensionality of health dictates the way in which the compensat-
ing differential methodology can be exploited. There are so many health states
that it is impossible, in practical terms, to find associated market conditions for
each. Consider the situation of extending the life of retired people who have had
heart attacks. There is no ready, comparable market situation we can imagine in
which people face the risk of living after a heart attack. And even if there were
approximations to the longevity benefits, the exact valuation would depend on
such subtle factors as the severity of mobility impairment, interaction with other
conditions that people have, and so on. The number of disease state and age
combinations alone makes it clear that a contingent valuation cannot be estab-
lished for every health state. This is why research has focused on valuing a
common health state, a year in perfect health—the V in equation 6.1.

Viscusi and Aldy (2003) offer a comprehensive review of the literature that
seeks to estimate the value of a statistical life. They find a great deal of variation
in estimates of risk tolerance and, in turn, of the value of life. In examining more
than 100 studies on mortality or injury risk premiums, the authors find the median
value attached to a statistical life to be around $7 million for prime-aged workers
in the United States. Reflecting the uncertainty of such estimates, however, the
upper bound is higher than the lower bound by a factor of more than two at the 95
percent confidence interval (Viscusi and Aldy, 2003, p. 68).

While there is high variation in these kinds of estimates, and such values may
not be applicable in all cases, they are probably reasonably accurate in many
market-based settings. On a per-year basis, estimates in the literature translate
into values in the $75,000 to $150,000 range (Kenkel, 1990; Murphy and Topel,
2003). In these kinds of studies, $100,000 for an additional healthy year is a
typical value used.
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Recommendation 6.8: Recognizing that there is a range of uncertainty, a
satellite health account should be based on a dollar figure for the value of a
year in perfect health derived from estimates in the literature. That value
should be updated as further research indicates.

Because of the controversial nature of valuation in this account, especially but not
limited to valuation on the output side, measures quantifying physical changes in
health status (e.g., quality-adjusted life-years) should be published alongside any
monetary measures.

The high marginal value of life raises a fundamental question of affordability.
Bounds on the value of life must ultimately be constrained by household bud-
gets—willingness to pay must be anchored by ability to pay. Since, for most
people, annual income is less than the $75,000 to $150,000 per person valuation
figure used in the literature, people could not afford to buy many years of life
before running out of income. How is this possible? The answer comes from
recognizing the importance of initial constraints. The value of life as reflected in
compensating variation studies is an estimate of the slope of the indifference
curve at the current allocation. It answers the question of how much people would
be willing to give up to get an additional year of life, given their current income
and life expectancy. As the level of cash income and life expectancy change—for
example, if one gives up more income to live longer—the indifference curve
tangency point would change, and so would the value of life. With lower cash
incomes and longer life expectancy, the marginal value of a year of life would
fall. In this context, the value assigned to health should be allowed to increase
over time along with income growth (see Costa and Kahn, 2003, for a discussion
of rising life valuation).

Another set of issues arises in considering whether and how the value of life
differs across people. These derived values of life clearly are related to income;
rich people can afford to spend more on safety devices and medical treatment
than poor people. One set of health accounts thus might value health to the
wealthy more highly than health to the poor. Another might give equal weights.
One can imagine circumstances in which weighing is appropriate, e.g., for mea-
suring demand or for assessing the effect of health on productivity. In the latter
case, one might want to weight by labor supply, or by labor income. Even in this
case, if the expected incidence of disease were independent of socioeconomic
status, the unweighted average value of health would be an appropriate measure
to use. In other applications, such as for general measures of well-being or socio-
economic progress, equal weights are conceptually attractive. More generally,
one can think about developing national health accounts from behind Rawls’s
veil of ignorance (without a priori knowledge of where they are going to be in the
distribution of wealth or income, people will agree to an equal distribution).
Suppose one were to value health knowing only what the prevalence of disease
will be and the average income in society. In that case, the value of health would
be the value to the person with median income. Alternatively, one may wish to
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focus on the health of the least well-off members of society or consider an index
that focuses on those with the poorest health.

DATA REQUIREMENTS

Some of the data required for a satellite health account are already collected,
but these data are not necessarily available in the form required for such an
account. Before a credible health account can be produced, new data will be
needed to measure the population’s health status on a regular and continuing
basis. For some years, the United States has had relatively good data on health
status, such as those from the National Health and Nutrition Examination Survey
(NHANES) and the National Health Interview Survey. Until 1999, NHANES—
designed specifically to obtain information on the health status of the U.S. popu-
lation—was conducted only once a decade. Now, however, it is an ongoing data
collection program, and survey results are published more frequently; some are
available annually. This is an important step toward developing a national health
account. Output measurement will require more research that attaches meaning-
ful physical health status data to monetary measures, including work to produce
better data on the link between health and earnings (and vice versa). Data sources
also will need to be developed that track changes in the relationship between
prevalence of disease and years of healthy life and between medical interventions
and health outcomes.

Health accounts also will require improved measures of the inputs to health.
Better organized and more accurate data on medical care spending, aggregated by
disease treatment, are part of what is needed. Improved data on care time, such as
will be produced in the ATUS, also are necessary for developing the input side of
the health account.

Measuring the quality of both the inputs to and the outputs of improved
health is a further area for needed research. The statistical agencies are working
to develop approaches for handling difficult-to-measure changes in the quality of
health treatments. The Bureau of Labor Statistics, for example, is working on
experimental medical care price indexes based on disease- and diagnosis-based
units. Currently, data on medical care prices are organized primarily by institu-
tional provider (e.g., payments to hospitals, doctors, or drug companies), not by
treatment. If new treatments are developed for particular conditions that require
fewer resources, this is not reflected in the form of a lower price level. Focusing
on the cost of treating diseases or diagnoses allows prices to reflect changes in the
mix of inputs used to treat particular conditions. Quality-corrected data on the
full range of complete treatments do not yet exist—and as Triplett (2002) points
out, we are still very far from having this information on per-case cost trends by
disease. Such data would be extremely useful, even for conventional accounting
of the medical care sector but also for the development of the health satellite
account contemplated here.

Copyright © National Academy of Sciences. All rights reserved.

Beyond the Market:  Designing Nonmarket Accounts for the United States
http://www.nap.edu/catalog/11181.html

http://www.nap.edu/catalog/11181.html


141

7

The Government and Private
Nonprofit Sectors

Measuring the value of public- and nonprofit-sector activities has long been
recognized as a challenge. As with the other nonmarket areas considered in this
volume, a common and fundamental difficulty is the absence of market prices,
but there are also other conceptual issues that need to be resolved.

We examine the government and nonprofit sectors together because they are
the loci for the production of outputs having sizable public goods elements, and it
is these elements that pose a number of central measurement and valuation issues.1

A key topic in this chapter is volunteer labor, which constitutes a large nonmarket
input, especially in the nonprofit sector, but in government as well. This chapter
does not address all of the ways in which measurement of governmental and
nonprofit sector activity might be improved for specific types of applications. For
example, we do not address in any detail the issue of how outputs that offset what
would otherwise be negative effects on welfare should be accounted for—e.g.,
governmental resources going into added police services in response to an increase
in crime.

Outputs of the government and nonprofit sectors commonly are given away,
not sold. Examples include the provision of national defense and basic medical
research by government, the research and dissemination activities of nonprofit
universities, and the cultural and species preservation work of nonprofit museums
and zoos. To finance such public goods (also sometimes termed collective goods),

1For an analysis of the roles of governmental organizations relative to private nonprofit organiza-
tions in public goods markets, see Weisbrod (1975).
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governments typically levy taxes. The activities of nonprofit organizations are
financed through some combination of private and government contributions of
money, time (volunteer labor), and goods; tax subsidies; user fees; and assorted
ancillary revenue-generating activities (e.g., university bookstores, museum shops,
or hospital-operated commercial fitness centers).

In keeping with standard practice, the outputs of the government and non-
profit sectors in the National Income and Product Accounts (NIPAs) are valued
by summing the market value of the inputs purchased for their production (plus,
for government, a capital depreciation component). Measured in this limited
way—largely in terms of expenditures on labor and structures—output of federal,
state, and local governments included in gross domestic product (GDP) was
estimated to be $1.96 trillion of the total $10.49 trillion for national output in
2002 (Bureau of Economic Analysis, 2004). Over 22 million people are employed
by government at all levels. This represents about 17 percent of all employ-
ment—a share that has held fairly steady over the past decade (U.S. Office of
Management and Budget, 2003). According to Bureau of Economic Analysis
(BEA) data, these government employees received more than $1.1 trillion in
wages, salaries, and benefits in 2002 (Bureau of Economic Analysis, 2004).

Currently collected data also provide some sense of the importance of non-
profit institutions in the economy. Most of what is known relates to organizations
that serve the public and are classified under section 501(c) of the tax code. These
organizations are eligible to receive tax-deductible donations and are large enough
(over $25,000 in revenues) to be required to file annual reports with the Internal
Revenue Service (IRS). Other organizations of particular interest, such as reli-
gious congregations and organizations with revenues of less than $25,000 per
year, are not required to report to the IRS and, as a result, information about them
is lacking (Boris, 1998).

Under law, there are many classes of tax-exempt “nonprofit” organizations.
501(c)(3) public charities include, among others, most nonprofits involved in the
arts, education, health care, human services, and community service. 501(c)(3)
private foundations are primarily grant-making organizations, such as the Ford
Foundation or the Pew Charitable Trusts, that make grants to other nonprofit
organizations. Other exempt organizations registered with the IRS include trade
unions, business leagues, social and recreational clubs, and veterans associations
classified under varying parts of section 501(c)(4) of the IRS code (Urban Insti-
tute and National Center for Charitable Statistics, 2000).2

Data published in the New Nonprofit Almanac (Independent Sector and the
Urban Institute, 2001) provide an indication of the role that these organizations
play in the economy. The Almanac focuses on groups it calls independent-sector

2For full definitions of these kinds of organizations, see the IRS web page on the topic, available at
http://www.irs.gov/charities/index.html [accessed October 14, 2004].
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organizations, which include those operating under sections 501(c)(3) and
501(c)(4) of the Internal Revenue Code, plus religious organizations. The total
number of independent-sector organizations grew from 793,000 in 1982 to 1.2
million in 1998. In 1998, these organizations employed an estimated 10.9 million
paid workers—about 7.1 percent of working Americans—and paid approximately
$258 billion in wages (Independent Sector and the Urban Institute, 2001).

In the NIPAs, government activity is aggregated across industries, which
serves to highlight its overall size as well as changes over time. While govern-
ment purchases have long been aggregated to constitute a standard “final use”
component of the national accounts, nonprofit activity is scattered across a number
of industries. This has made it difficult to aggregate the data required to deter-
mine the size of and trends in the sector, even if the intent is simply to quantify
market-based activity.

The BEA has historically maintained data on income and outlays of non-
profit institutions as part of the personal sector, which by convention includes
nonprofit organizations serving households. Young (1993) provides a detailed
description of how and where nonprofit organization activity is treated in the
NIPAs and in the detailed input-output tables that underlie GDP. Recently, BEA
has disaggregated the personal sector to provide separate estimates of expendi-
tures, income, and savings for households and nonprofit institutions serving
households. The new tables cover a wide range of institutions—religious, social
services, medical care, education and research, recreation and some personal
business—and these organizations’ receipts and expenditures were reconciled
with statistics on tax exempt organizations from the Internal Revenue Service.
The BEA’s preliminary estimates indicate that net current receipts of nonprofit
institutions serving households—from sales of goods and services; transfer pay-
ments from businesses, governments, and households; and rental, dividend, and
interest income—amounted to roughly $742.4 billion in 2001. This represents
approximately 8.5 percent of total personal income, a share that has remained
fairly constant since 1992 (Mead et al., 2003, p. 16). Nonprofits that serve busi-
ness—credit unions, financial institutions, chambers of commerce, and trade
associations, to name a few—are not included in the new tables (Mead et al.,
2003, p. 13).

CONCEPTUAL FRAMEWORK

The government component of the national accounts has been improved in
recent years. To take an important example, since their 1996 revision, the U.S.
national accounts have distinguished between consumption and investment
expenditures by governments. The accounts, however, still do not provide mea-
sures of the output of the government sector that are independent of the inputs,
something that is essential to confronting a number of basic research questions
related to the efficiency of government operations and other matters (National
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Research Council, 1998, p. 2) What is the return on capital investment by the
government? What is the return on government-supported research and develop-
ment? Are government workers growing more or less productive over time? Do
government enterprises—such as utilities, airports, transit services, schools, and
hospitals—operate efficiently? How much aggregate savings occurs in the United
States and how does government policy influence the savings rate? Meaningful
answers to all of these questions will require independent measures of the output
of the government sector.

Recent work to improve accounting for the nonprofit sector has been shaped
by guidelines set down in the Handbook on Nonprofit Institutions in the System of
National Accounts (United Nations, 2004). The stated goal of the U.N. project,
and the presumed objective of a U.S. satellite account for the nonprofit sector, is
to improve the ability to monitor the scope, size, structure, and financing of
nonprofit activities and their effects on the economy. The U.N. work has focused
primarily on measuring inputs—particularly volunteer labor—in a consistent
manner across countries. The Handbook pays relatively little attention to the
valuation of output produced by nonprofit organizations, discussing the matter
but offering few recommendations.

It is easy to see why accounting for activity in the nonprofit sector is impor-
tant and how it might be improved. The nonprofit sector is a large and growing
component of many of the world’s economies—accounting for perhaps 8-12
percent of paid nonagricultural employment in most developed countries and
even larger shares in developing regions (United Nations and Johns Hopkins
University, 2003, p. 3)—but the value it creates is not well represented in core
national accounts. Additionally, provision of services by nonprofit organizations
sometimes is viewed as a substitute for the services provided by governments,
which means that government activity cannot be fully understood without also
understanding activity in the nonprofit sector.

Nonprofit organizations share many common characteristics—nonprofit
status, public-goods production, revenue structures that rely on donations of time
and money, heavy use of volunteer staffing, and tax and legal treatment (United
Nations and Johns Hopkins University, 2003). These characteristics argue for the
analytic value of coherent data on the nonprofit sector as a whole, but both the
System of National Accounts (SNA) and the NIPAs distribute the sector’s expen-
ditures and revenues across the government, corporate, and nonprofit institutions
(serving households) categories (United Nations and Johns Hopkins University,
2003), making it difficult to obtain a unified picture of its activities.

Similar to their treatment of government, national accounting structures gen-
erally do not measure the output of nonprofit organizations independently from
the inputs used in producing that output, something that should be a goal for a
nonprofit satellite account. Furthermore, it may be beneficial to develop measure-
ment concepts and classification structures for the nonprofit sector that are differ-
ent from those used in the conventional NIPAs, and a satellite account would
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offer a vehicle for experimentation with alternatives. In both the government and
the nonprofit sectors, the key challenges are how to define and measure “outputs”
and then how to value them, recognizing that different objectives and uses imply
different valuation approaches, so that there is no single “correct” approach.

Recommendation 7.1: Measurement of government and nonprofit economic
activity should be strengthened by developing satellite accounts that include
and attempt to value nonmarketed inputs and outputs.

Because they would maintain both market and nonmarket components, these
satellite accounts would not necessarily be fully compatible with the existing
NIPAs. They would, however, expand the information base for studying changes
in government and nonprofit activity over time and, possibly, making compari-
sons across regions and countries.

Experimental government and nonprofit sector accounting work should focus
on developing new, and quite possibly multiple, measures of output. For the
nonprofit sector, the initial focus should be on developing an account for chari-
table organizations that are exempt from taxation—specifically those operating
under section 501(c)(3), and perhaps some operating under 501(c)(4), of the
Internal Revenue Code. These are essentially the organizations that are providers
of public goods, rather than providers of private outputs to their members.

Nonprofit organizations that use mainly purchased inputs are similar to
government entities in that the prices and quantities of these inputs register in the
national accounts. Although not sufficient to answer all of the questions of inter-
est, summing these up offers one measure of the organizations’ contribution to
GDP. For the satellite nonprofit sector account, a higher priority should be given
to classes of organizations—particularly those in IRS subsection 501(c)(3)—
whose activities are most seriously underrepresented in the national accounts
because they involve large amounts of volunteer labor or rely heavily on in-kind
donations.

The first step toward strengthening the measurement of nonprofit economic
activity is to identify and organize the relevant market elements from the NIPAs,
as the BEA has begun to do. These market elements then should be augmented
with information on the nonmarket activities that are integral to the sector but are
currently unmeasured or measured in ways that may be unsuitable for certain
purposes. An important issue is how to value inputs that, like volunteer labor, are
rationed by nonprice mechanisms, which in turn raises the issue of how to value
the outputs produced by such inputs. Consumers generally are not free to acquire
as much of a nonprofit- or government-provided good or service as they would
like at the notional dollar price. This transaction price, which is often zero, thus
may not accurately indicate the consumer’s marginal valuation of the output.

Many of the inputs to the production of government and nonprofit organiza-
tion production are purchased in markets: a university buys a computer, a church
buys a new roof, or the Department of Defense buys new defense hardware.
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These types of intermediate goods purchases and capital investments, already
captured in the NIPAs, also should be included in any new satellite account that
aggregates nonprofit sector activities. In addition, it is important to include in the
satellite account information on government and nonprofit inputs that are not
purchased in markets and, thus, not counted in the NIPAs. Examples include
pharmaceuticals given by manufacturers to government and nonprofit health pro-
grams, groceries supplied for free or at reduced cost to soup kitchens, food
provided by restaurants to volunteers who are donating their time, and computer
hardware donated to schools. Most of these same goods are also sold in private
markets and so, though they are unmeasured in the NIPAs, in principle they have
observable prices. These prices may or may not provide a good indication of the
value of items that have been donated. Consider, for example, donations of com-
puter hardware or software to a school or donations of pharmaceuticals to a
nonprofit health clinic. It would be questionable to value such donations at the
prices at which the school or the clinic could have, but did not, buy the products.
The observed market prices would probably overstate the recipient’s willingness
(and ability) to pay. Nonetheless, satellite accounts that include in-kind donations
to government and nonprofit organizations could shed light on currently unmea-
sured economic inputs.

Recommendation 7.2: Donations of labor and goods to government and
nonprofit organizations should be characterized and described in quantita-
tive terms, and approaches based on market comparisons should be devel-
oped for estimating their value as inputs.

Because some donated goods are first purchased in markets, the corresponding
links with and effects on the NIPAs should be documented.

VOLUNTEER LABOR

Volunteer labor is the principal input to government- and nonprofit-sector
activities that goes unmeasured in the NIPAs. There is considerable variation in
measures of volunteer activity across surveys. Bureau of Labor Statistics (BLS)
data from a supplement to the Current Population Survey (CPS) indicate that
about 63.8 million people (age 16 and older) performed volunteer work from
September 2002 to September 2003 in the United States. This translates into a
volunteer rate of 28.8 percent among the civilian noninstitutionalized population.
The median amount of time that people reported spending in volunteer activity
for the period was 52 hours per year. For this work, volunteers are defined as
“persons who did unpaid work (except for expenses) through or for an organiza-
tion” (U.S. Bureau of Labor Statistics, 2003). Independent Sector and the Urban
Institute (2004), based on data from their 2001 Giving and Volunteering Survey,
report that 83.9 million Americans (age 18 and older) volunteered in 2000 (a
volunteer rate of 44 percent), contributing an average of 3.6 hours a week, figures
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much larger than those based on the CPS data. Both of these estimates rely on
answers to retrospective questions about activity over a 12-month period. The
figures from the two sources have not been reconciled. When they become avail-
able, data on volunteer activity from the new American Time Use Survey (ATUS)
should be more reliable than any that currently exist, but the ATUS data surely
will not alter the conclusion that volunteer activity is significant in scope and
magnitude.

According to the CPS data for the 2002-2003 period, the major types of
organizations for which individuals volunteered were religious (34.6 percent),
educational or youth-service related (27.4 percent), social or community service
(11.8 percent), and hospitals or other health related (8.2 percent). The major
activities performed included fundraising (28.8 percent), coaching, refereeing,
tutoring, or teaching (28.6 percent), collecting, preparing, distributing, or serving
food (24.9 percent), providing information such as by serving as an usher, greeter,
or minister (22.0 percent), and general labor (21.8 percent).

Other more specialized examples of volunteer employment include accoun-
tants who help low-income people prepare their income tax returns and Earned
Income Tax Credit applications, lawyers who provide pro bono legal services,
and corporate executives who serve on the boards of directors of nonprofit orga-
nizations. In contrast to their counterparts on for-profit organization boards, even
in the same industry, nonprofit board members often receive a negative wage in
the sense that they are typically expected to give donations to the organization in
return for the honor of board membership.

While survey data disclose important information on hours of volunteering
and about the industries to which it is supplied, the meaning of the data is subject
to interpretation. Even when asked specifically about volunteering in connection
with an organization, for example, some respondents may perceive their partici-
pation in informal activities, such as a private quilting group or a poker club, as a
volunteer activity. Examples of informal, nonmarket groups abound, some pro-
viding external benefits that may be of sizable consequence—e.g., “neighbor-
hood watch” and community youth literacy groups—and others, such as local
garden and investment clubs, providing benefits that are limited to members.
These different cases suggest that multiple options exist for defining the “value”
of organizations and for establishing the boundary of what is considered the
output produced by volunteer labor. Furthermore, in some surveys, a great amount
of what people report as “volunteering” may not be connected with an organiza-
tion at all. In all of these cases, observed transaction prices of zero often mask a
complex set of barter arrangements that yield explicit monetary prices of zero but
that understate the private and social values being created (see below).

These definitional issues highlight the question of what should be covered in
a nonprofit satellite account. Focusing attention in a satellite account on informa-
tion about volunteering through or for an organization is defensible on practical
grounds for initial forays into nonmarket accounting, both because of the interest
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that has been manifest in the activities of nonprofit organizations and because
there is a reasonably clear boundary that can be drawn around this set of activities.
At this time, the panel would prioritize valuation of volunteering to organiza-
tions, particularly those recognized as nonprofits by the IRS. As a long-term goal,
a satellite account could be expanded to cover volunteer activity more broadly.
To understand how the economy is functioning and changing over time requires
measuring and valuing all productive unpriced labor time. Time spent helping
others informally is arguably as or more important than formal volunteering. As
the population ages, we might expect an increase in the reliance on friends,
family, and neighbors to help out with grocery shopping, yard work, and other
activities of daily life. Some of these activities fall conceptually between house-
hold production and volunteer work. The practical problems of measuring and
valuing volunteer labor activity not connected with a formal organization
may be severe; still, we want to highlight its omission from traditional economic
accounts and, because such activity clearly contributes to real output, encourage
attention to it.

We would also note, again, the potential for overlap. If a comprehensive
volunteer labor account were developed, it would cover activities that also factor
into other accounts proposed in this report. For example, time spent volunteering
at a hospital is an input to health sector output, and time spent volunteering at a
school is an input to education sector output. This potential overlap should not be
avoided, but it means that analysts and users of data from the separate satellite
accounts should be cautious to avoid double-counting of outputs.

Whatever accounting scheme is pursued, one must know the number of
volunteers and the number of hours they worked in order to derive an estimate of
total volunteer hours. One also needs to know the nature of volunteer activity and
the values to be assigned to the hours of each type of work performed. It is
reasonable to expect that good estimates of the number of hours worked by
volunteers can be obtained—as already noted, the ATUS should be enormously
helpful in this regard.

The appropriate valuation to be attached to an hour of volunteer labor depends
on the purpose of the measure being constructed. An hour of volunteer labor
implicitly enters the national income accounts with a price of zero, just as other
inputs enter at the prices paid for them. If the goal is to measure productivity or
economic welfare, however, attributing a value of zero to volunteer labor has
little appeal. If, for example, the supply of volunteers increases in response to
shrinking opportunities in the paid labor market, a zero valuation of volunteer
time would bias measures of change in economic output. The NIPAs would
reflect the decrease in paid employment, but they would not capture any increase
in production associated with the increase in unpaid volunteer work. Thus, a shift
of workers between paid and nonpaid employment would, other things equal,
alter measured national income and product in a manner that distorts the true
change in economic welfare and economic growth. It would exaggerate the
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decline in economic welfare if the economy is contracting and labor shifts from
the paid labor market to the volunteer market, and it would exaggerate the gain in
economic welfare if the economy expands and there is a shift in the opposite
direction. This is very much like the well-recognized distortion in national income
trends accompanying shifts from household production, such as home-prepared
meals, to market production, such as restaurant meals, or vice versa.

Valuing the contributions of volunteer labor to government or nonprofit
activity at zero, as in the national accounts, masks a great deal of complexity. The
total contribution of this volunteer labor to economic output, and to welfare,
clearly is not zero, and, indeed, even its marginal value very likely is positive. If
a cost-minimizing organization—government, nonprofit, or for profit—can obtain
as much of an input as it likes at a zero price, it can be expected to increase
utilization of the input until its marginal productivity falls to zero. But the supply
of volunteer labor is not unlimited—organizations typically cannot obtain as
much of it as they wish. Thus, the observed market price of zero likely under-
states the marginal productivity of volunteer hours. In this case, valuing volunteer
time at its observed price produces downward-biased estimates of its contribution
to economic output.

If one is interested in the full welfare contribution of volunteer work, a
different approach that accounts not only for the value of volunteer services to the
receiving organization but also for the utility that volunteers derive from the
activity may be appropriate. Indeed, in addition to providing experiential ben-
efits, some volunteer activities (e.g., pro bono legal work) may enhance a person’s
professional status and possibly raise his or her future earnings. People who
obtain utility from volunteering will be willing to work at a monetary wage of
zero despite having a positive opportunity cost of time. This is not so different
from the market case in which an individual, confronted with two job choices,
accepts the lower paying option because it is expected to provide more nonmon-
etary benefits.

Interestingly, paying a wage of zero gives the “employer” an implicit exemp-
tion from minimum wage requirements. If an organization were to seek to increase
the amount of labor available to it through volunteer channels by offering an explicit
wage greater than zero, it would face a significant discontinuity, as it would be
required to jump from paying a zero wage to paying at least the minimum wage.

There are at least two possible goals that an analyst might have in mind when
calculating the value of volunteer labor. The goal that is chosen will affect the
approach adopted. One goal might be to measure only the contribution of the
labor input toward the production of organizational goods and services, however
those are valued. Alternatively, the goal could be to capture the full welfare effect
of volunteer activity, including any utility flowing to the volunteer in addition to
the benefit to the organizations to which time has been donated. The latter is
certainly a more ambitious goal, and one that introduces the need for additional
assumptions and information.
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Adopting an approach to the valuation of volunteer labor that is consistent
with the approach we have recommended for the household production account
(see Chapter 3) would imply that one is interested only in the contribution of
volunteer labor to the production of goods and services by the organization to
which the volunteer labor is supplied. In this case, it seems natural to value
volunteer labor at the cost of hiring someone to perform the same tasks, adjusting
for possible productivity differentials between paid and volunteer labor, rather
than at the opportunity cost of the person providing the volunteer services.

Applying the replacement cost method for valuing volunteer labor requires
the identification of employment categories from which paid replacements could
be drawn. In the past, this commonly has been done using very blunt wage
information—e.g., the average hourly wage rate in the economy. A more targeted
and useful approach would use the wage earned by workers who are hired to
supply a similar kind of labor (e.g., using the wage of paid teacher aides to value
the time of classroom volunteers). For volunteers who donate services that they
also sell in commercial markets—such as accountants and lawyers who provide
pro bono hours—these individuals’ market wage rates might be a reasonable
estimate of the relevant replacement cost.

For the household production account, the panel advocates a modified
replacement cost approach (see Chapter 3), and there is considerable appeal to
using the same approach for the almost parallel situation of volunteer activity.
The idea of adjusting the wage rate to reflect systematic differences in the skill
and productivity of paid versus volunteer labor is conceptually akin to the idea of
adjusting market wage rates to account for the relative productivity of home and
market producers. Volunteers may not have the same level of specialized skills as
paid workers; the work environment for volunteers may be quite different (e.g.,
less formal) from that of paid workers, even within the same organization; and,
perhaps most importantly, we do not know the extent to which volunteers and
paid workers with similar job titles actually perform the same tasks. For example,
do volunteer fundraisers, firemen, teacher aides, and hospital “candy-stripers”
have the same levels of responsibility, skill, and productivity as their paid counter-
parts? If there are reasons to believe that volunteers are generally less productive
than their paid counterparts, the wages of paid labor in a particular job category
would be an upper bound on the market value of volunteer time. The legal
minimum wage would represent a lower bound on organizations’ cost to replace
volunteers with paid labor, although there is no assurance that a user of volunteer
labor would be willing to pay even the minimum wage for the quantity of volun-
teer labor being used.

It is worth noting that the Handbook on Nonprofit Institutions in the System
of National Accounts supports an approach to valuing volunteer labor that is
similar to this panel’s recommendations relating to unpaid work in the household
(United Nations, 2003, p. 73):
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The recommended procedure for the NPI satellite account is . . . a form of the
replacement cost approach that ideally uses as the shadow wage for volunteers
the average gross wage for the occupational activities in which the volunteers
are involved, taking account of known large discrepancies in the skill levels of
paid employees and volunteers. Since this requires more detail on the activities
in which volunteers engage than is likely to be available in most countries,
however, we recommend a fall-back approach that assigns to volunteer hours
the average gross wage for the community, welfare, and social service occupa-
tion category.

The SNA choice of the fall-back occupation is rightly conservative—the wage
rate for the “community, welfare, and social service” occupation category is
below the average wage rate in most countries. But using this approach as a basis
for valuing volunteer labor, while operationally appealing, has little conceptual
justification. Moreover, it assumes that volunteers represent a cross-section of
types of labor utilized in paid jobs, a matter about which little is known.

The welfare-based valuation of volunteer time can be examined in the frame-
work of a model in which a person seeks to maximize utility (U) by allocating
time among three uses: leisure, paid work, and volunteering:

(7.1) U = U(L, E, V)

where L is hours of leisure, E is hours in paid employment, and V is hours of
volunteer work. Time uses L and V are positively related with utility (∂U/∂L > 0
and ∂U/∂V > 0); hours in paid employment typically are assumed to have a
negative relationship with utility (∂U/∂E < 0), though some people certainly may
enjoy their market work effort. The three uses of time must all be non-negative
and must sum to total discretionary time available. In equilibrium, a person seeks
to equate the marginal value of time in all three uses, subject to the non-negativity
constraint. The marginal value of time devoted to leisure or volunteer work is just
the marginal utility associated with the activity; the value of market work equals
the wage that is earned by working less the disutility, if any, associated with the
performance of that work. A person may choose to perform no paid labor, which
is typical of retired people, or to engage in no volunteer work, which character-
izes about 70 percent of all adults.

For persons who work and also volunteer, which describes some 30 percent
of paid workers (U.S. Bureau of Labor Statistics, 2003), the equilibrium values of
an hour of both V and L should be equal—to each other and (in the absence of
marginal utility or disutility from time spent in market work) to the marginal
wage, W, in the paid labor market. W is observable and provides a basis for
imputing a value, at the margin, to volunteer time.

In this framework, volunteering contributes to economic welfare in two
ways—as a labor input to production and as a provider of utility to the volunteer.
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A full accounting for the contribution of volunteer labor to economic welfare
would identify, measure, and sum these values. In the simplest case, the value to
the individual of participating in volunteer activity is just the foregone wage. If
volunteers actually receive a negative wage by incurring costs (of travel, meals,
uniforms, requirements to donate, and so on) in return for the opportunity to
engage in volunteer activity, then the volunteer is deriving utility that exceeds the
market wage that is foregone.3 Viewed in this way, the total contribution of an
hour of volunteer labor to economic welfare is the sum of the positive value
accruing to the recipient organization and the potentially even larger positive
value accruing to the volunteer.

Conceptually, there is merit to the method that reflects the value the volun-
teer places on the opportunity to participate in volunteer activity. Examining the
activity as a barter arrangement, in which the organization derives a marginal
product of labor and volunteers derive utility, may reveal information about the
value of the volunteer time to the employing organization as well as to the
volunteer. At this time, however, the methodology to produce such estimates is
not developed, and, while this direction for future research should be explored, it
is difficult to envision how reliable data for this approach would be produced.

Recommendation 7.3: Volunteer labor should be valued, at least initially,
by finding the appropriate market analogues—wages paid to employees
working in similar occupations. To the extent possible, this replacement cost
approach should be modified to reflect skill and effort differences between
volunteer and paid labor.

If productivity adjustments cannot be made, we suspect that the replacement
labor wage generally will represent an upper bound on the value of volunteer time
inputs. This is a subject on which additional information certainly would be
welcome.

Recognizing that there are many uses of this kind of data and that no one
approach is best for all of them, we take the position that multiple approaches
should ultimately be accommodated. For example, given that both a replacement
cost and an opportunity cost approach may be useful, the satellite account could
contain two or more sets of value data. Additionally, the panel favors the publica-
tion of information that presents quantities (person-hours) of volunteering, by
type of work performed and by type of provider organization (specific industry,
government, or nonprofit), separate from the values, so that each may be used as
needed for a particular application.

3Some of these costs of volunteering are deductible on individual income tax returns; nevertheless,
the volunteer bears most of the costs.
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DONATED GOODS

Labor is not the only input that is donated to nonprofit or public organiza-
tions and that, as a result, is unpriced and unmeasured in the NIPAs. Many of the
issues discussed above in the context of volunteer labor also apply to donations of
goods. Estimating replacement costs to recipient organizations is an option for
valuing donated goods, just as it is for valuing volunteer labor. It should be noted,
however, that just as in the discussion of how to value volunteer time, it is by no
means clear that recipient organizations would, in the absence of the donations,
purchase the donated goods at anything close to the observed market prices.
Thus, market prices are likely to be upper bounds on the values to recipient
organizations of donated goods. In contrast with the volunteer labor analysis,
however, it is less obvious that corporate donors, or perhaps even individual
donors, derive utility from the act of donating goods. For corporate donors, such
donations could represent investments in goodwill and future sales, and the return
on these investments would eventually appear on the donating companies’ books
as market transactions.

Scant attention has been given to the magnitudes or values of goods donated
to nonprofit and public organizations. The values of donated goods as reported on
itemized individual tax returns seem likely to be overestimates of market values.
For example, a recent report by the U.S. General Accounting Office (2003)
looked at donations of automobiles to charities and concluded that the amounts
deducted on itemized tax returns by donors substantially exceeded the amount of
money realized by the charities when the cars were later sold. The values of
corporate donations of goods also may well be upward biased insofar as they
reflect corporate tax laws that permit deductions based either on market prices for
the donated products or on average production costs even when marginal costs
are far lower. Thus, the market price of goods donated to public or nonprofit
organizations is an overestimate of what would be purchased at that price, and
allowable tax deductions for donated goods are also overestimates of the mar-
ginal cost of producing the donated goods. Still, if these measures of the value of
donated goods could be obtained from the IRS or other sources, they would
constitute at least a first step toward extending the coverage of satellite accounts
to include goods donated to nonprofit and public organizations. More refined
measures can and should be pursued over time.

MEASURING AND VALUING OUTPUT

What are the outputs of the government and nonprofit sectors? These sectors
are dominated by services—and difficult ones to measure at that—education,
health, social services, culture and the arts, recreation, and others. As noted
elsewhere in this report, a major challenge in measuring the output of such
services is simply to define the unit of output that is being transacted (Griliches,
1992).
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Government spending represents about 18 percent of U.S. GDP. These ex-
penditures go toward provision of goods and services ranging from defense to the
judicial system to education. GDP excludes the transfer payment components of
government spending (social security, welfare benefits, unemployment benefits,
and so on).

Statistical agencies have made some attempts to measure government output
directly rather than indirectly. Jenkinson (Organisation for Economic Co-operation
and Development, 2003) offers a summary of international efforts, most of which
aspire to the SNA recommendation to pursue direct volume measures, as opposed
to the traditional input-based methodology. Atkinson (2004) provides an interest-
ing review of the United Kingdom’s efforts in this regard. Sectors typically
covered as countries begin to develop direct measures of government output
include education—where measures such as number of pupils and pupil hours are
calculated—and health—where indicators include such things as number of patients
and hospital treatments. But valuation of these outputs is difficult. Observed
prices, even when they are positive, as with hospital charges to health care
insurers, may well be of limited usefulness. In the case of health care, for example,
because patients confront far lower marginal prices than do insurers but also
confront a variety of nonprice rationing mechanisms, the marginal value to the
patient of treatment provided could be either lower or higher than its cost. In
work discontinued in the mid-1990s, the BLS developed measures of output for
selected federal government agencies as part of its government productivity mea-
surement program. These output measures typically relied on quantity indicators
of one sort or another (Fisk and Forte, 1997). Work to measure government
output for the United States is currently under way at the BEA (see Fraumeni et
al., 2004); the goal of this work is monetary valuations.

In a similar spirit, the SNA categorizes physical output measures for 11
nonprofit sector groups (United Nations, 2003):

• culture and recreation;
• education and research;
• health;
• social services;
• environment;
• development and housing;
• law, advocacy, and politics;
• philanthropic intermediaries and volunteerism promotion;
• international;
• religion; and
• business and professional associations, unions.

Each of these groups contains numerous fields, subfields, and target physical
output measures. Several countries—including Australia, Belgium, Canada, Italy,
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Mozambique, the Netherlands, the Philippines, South Africa, and Sweden—have
begun to develop new accounts intended to estimate the size of the nonprofit
sector and to support international comparisons of nonprofit activity. Much of
this work is progressing within the framework provided by the Handbook on Non-
profit Institutions in the System of National Accounts guidelines.

In some situations, outputs of governments or nonprofit organizations are not
sold at a positive price because they are difficult or impossible to sell—as is the
case with collective goods such as national defense, basic medical research, and
environmental protection. In other cases, when outputs could be sold (e.g., educa-
tion), a social judgment has been made not to do so. In still other cases, outputs
are sold, but at prices not covering their full costs—e.g., service on some mass-
transit systems and, in the nonprofit sector, college education even for the typical
student but especially for those with scholarships. There is nothing necessarily
inefficient about such pricing policies, but the social valuation of the associated
outputs remains a vexing problem.

When the output is a purely collective good, it is by definition infeasible or
inefficient to exclude particular individuals from its consumption. There is no
practical way, for example, to exclude any person from the benefits of national
defense, species preservation, or, locally, clean air. In some cases, such exclusion
may be technologically feasible, as with public radio or public television. The
Public Broadcasting System could institute pay-per-view charges for particular
programs, as sometimes is done by commercial vendors. Even when feasible,
however, such pricing may be economically inefficient because there is no mar-
ginal cost of allowing an additional person to have access to the service.

The Zero Price Problem

How should one think about a price of zero? A price of zero could imply a
marginal value of zero, as is surely the case for a vast number of potential outputs
that are not provided at all because there is little or no demand for them. But a
price of zero for pure public goods is another matter. Though observed prices are,
and to be efficient should be, equal to zero, to conclude that such outputs have no
value to society does little to inform research in most policy areas. Likewise, the
often-invoked convention of valuing output on the basis of prices paid for inputs,
whether positive or zero, is largely arbitrary. Under conditions characterized by
positive “congestion costs”—when consumption by one person imposes external
costs on others (as on crowded roads and in air-polluted areas)—efficient prices
would be greater than zero. The absence of estimates of these values is a current
shortfall of the NIPAs, and more attention to them and to their changes over time
and across areas would be useful.

The key issue here is the relationship between the valuation of outputs at
their market prices and the economic welfare interpretation of those values.
Market prices (and the associated quantities) have general utility as an indication
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of the value that purchasers attach to the marginal output. When explicit prices
are not charged for output, as is common in the government and nonprofit sectors,
buyers’ valuations of the outputs are not available.

It should be noted that, even when market prices are available, they reflect
buyers’ willingness to pay for a marginal unit of output, not the willingness to
pay for the entire value to them of the good or service. The difference between the
two values, a matter discussed in earlier chapters, is attributable to the inclusion
of consumer surplus in the latter but not in the former. For aggregate welfare
measurement purposes, and to measure changes in welfare over time and across
countries, information on consumer surplus is conceptually both relevant and
important; the inclusion of consumer surplus in a satellite account for govern-
ment or the nonprofit sector, however, would make that account incompatible
with the NIPAs.

Even with a narrower focus on marginal valuations, problems associated
with outputs having prices of zero remain. One alternative is to value such out-
puts by using the prices paid for the inputs to their production. When outputs are
not sold, it is nonetheless true that their production typically requires purchased
inputs of labor, raw materials, and capital (in addition to such donated inputs as
volunteer labor). Aggregating market input values is, in fact, the methodology
used to value the output of most government as well as nonprofit-sector services
but, as we explain above, this procedure can be thought of as a pragmatic com-
promise when the alternatives are either to value those outputs at zero because
they are not sold in the market or to value them at some positive, imputed, amount.

Asserting that outputs have values equal to the market values of the inputs
with which they are produced imposes a strong, controversial assumption about
output beneficiaries’ willingness (and ability) to pay. Whether incremental
expenditures on national defense, basic research, charity services to the poor, or
roads are “worth” their cost—not more, not less—remains a subject of active debate.

Ruggles (1983) defends the idea of measuring government output by the
market value of inputs. The claim is that, in a democratic society, government
will supply goods and services in amounts that reflect citizens’ willingness to pay
taxes for their provision. It would follow that the total value of output is at least
equal to the cost of the inputs. This perspective deserves further attention, but it is
by no means unproblematic. It assumes that voters are well informed about the
values of public-sector outputs, have the choice to vote on specific “earmarks,”
and do not engage in strategic behavior, depending on the specific tax mechanism
expected to be used to finance the activity. It also assumes consumers’ knowledge
of that finance mechanism. In addition, this perspective relies on consumers’
(voters’) assessments of the total value of the service output, not the marginal
values as would be captured by private market prices.

Whatever the merit of Ruggles’s political-economic rationale for valuing
government output by the cost of the inputs used to produce it, essentially the
same arguments and limitations apply to the valuation of nonprofit-sector activity.
Instead of relying on majoritarian voting processes, for the nonprofit sector, one

Copyright © National Academy of Sciences. All rights reserved.

Beyond the Market:  Designing Nonmarket Accounts for the United States
http://www.nap.edu/catalog/11181.html

http://www.nap.edu/catalog/11181.html


THE GOVERNMENT AND PRIVATE NONPROFIT SECTORS 157

would rely on donors’ willingness to contribute and, hence, to pay for inputs
purchased in ordinary markets, as indicative of the value of outputs to them. If
this approach were adopted, one would also need to account somehow for output
financed by profits generated through user fees and auxiliary activities, which
vary greatly across industries. Also, “free-rider” behavior, leading to suboptimal
donations, can be expected to generate expenditures on inputs that fall short of
efficient levels, although tax subsidies to donee organizations (exemptions from
taxes on property, sales, and profits) and the deductibility of donations on per-
sonal income tax returns exert a countervailing effect. It is likely that, in the
nonprofit sector, the observed levels of output are short of those at which the
aggregate willingness to pay for marginal output equals the marginal supply cost,
but this is not certain.

What, then, are the options for measuring the value of nonmarketed outputs
or, more generally, outputs that, if not provided at a price of zero, are offered at
subsidized prices? Even when market prices are available as indicators of value,
the appropriate measure depends—as we note throughout this report—on the use
to which an output measure is to be put. Information needed for benefit-cost
analyses is not the same as that needed for assessing growth of output or of
economic welfare over time. Both differ from the data captured in national
accounts that are based primarily on transactions prices and that in many cases
value inputs and outputs at zero when no explicit prices are paid. To see this,
consider cases in which public policy involves decisions about the efficiency of a
governmental action—a plan to construct a dam, a new environmental pollution
regulation, or an increase in funding for basic science research through the
National Institutes of Health or the National Science Foundation. The benefit
component of benefit-cost analysis requires, conceptually, valuation of the aggre-
gate willingness to pay for the proposed outputs, amounts that encompass the
total area under all beneficiaries’ demand functions, not simply estimates of the
marginal value to society of the dam, the environmental protection, or the research.

Acknowledging the difference between measurement for benefit-cost analy-
sis and measurement for consistency with national economic accounting is critical
for both the government and nonprofit sectors. Benefit-cost analysis addresses an
explicitly normative question of whether a particular output is “worth” the cost of
producing it, which requires measuring the total value of a specified quantity of a
public- or nonprofit-sector activity for comparison with the associated cost. To
this end, the value of public goods can be estimated by the sum of consumers’
willingness to pay as derived from surveys that would in principle, but with great
complexity in practice, capture consumer surplus, or by some imputation from
observed behavior.4 By contrast, measurement of the output of public goods that

4The survey approach to output valuation for goods and services not generally provided in private
markets has been used to estimate values of cleaner air and community ambulance services, but it
remains a controversial methodology. For an overview of the debate on contingent valuation, see
Portney (1994) and the other articles in the same issue of the Journal of Economic Perspectives.
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is consistent with NIPA concepts requires imputation of marginal willingness to
pay for the quantities being supplied.

All of these options for valuing government and nonprofit-sector nonmarket
outputs are problematic. Nonetheless, there is no justification, except on grounds
of convenience and consistency with the use of observed market prices, for
placing values of zero on nonmarket activities. If this approach were followed,
the experimental satellite account would provide no new information relative to
the NIPAs, and there would be little point to pursuing its construction.

Value Imputations

In the government and nonprofit sectors some outputs are sold, while others
are not. In the hospital and nursing home industries, for example, as well as in
private higher education, outputs are sold to some consumers, and at multiple
prices, but given away to others. In such cases it is standard practice under
generally accepted accounting principles (GAAP) for nonprofit organizations, in
their filing of IRS Form 990 returns, to “gross up” the charity services of health
care or education that they have provided. That is, organizations report not the
realized revenue but the revenue that would have been realized had the free care
or education instead been sold. This accounting practice, involving the imputa-
tion of revenue to outputs not actually generating revenue, assumes implicitly
that the value of the charity care (or low-cost education) to the consumers who do
not pay for the services they receive should be estimated by the value of similar
services provided to the consumers who do pay. It is clear, of course, that the
charity patients (or scholarship students) are typically not, in fact, willing to
pay—the willingness to pay concept encompasses the ability to pay as well—the
market prices. In that sense the imputed values overstate market values. The
GAAP convention on imputation of charitable health care and education activi-
ties has been developed with respect to private nonprofit organizations, yet the
fundamental issue it addresses is far broader. The grossing up of revenue, or more
generally of output, to value unpriced output poses conceptual problems of value
imputation at both the private accounting and national accounting levels.

Imputation is not a process that is used consistently in the NIPAs, but neither
is it unprecedented. As is noted throughout this volume, some values are imputed—
for example, unobserved values (annual flows) of owner-occupied housing ser-
vices. The potential for making greater use of imputations remains. For non-
profit-sector accounts, the usefulness of imputing values to outputs exchanged at
prices of zero, and the alternative mechanisms for making the imputations, de-
serve more attention. For the government accounts, the imputations for services
of capital, which now are assumed to equal depreciation, might in the future
include a net return (which separates out depreciation). For governmental and
nonprofit organizations, the research knowledge base is currently insufficient for
identifying a best approach for imputing values to unpriced outputs—in part
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because there are multiple uses for such imputations. Priority should be given to
research that would lead to professional consensus on a small number of ap-
proaches for imputing values to unpriced governmental and nonprofit-sector out-
puts, and to developing methodologies for implementing each.

DATA REQUIREMENTS

The BEA is already using a broad array of data sources to account for income
and outlays of nonprofit institutions that serve households. Data on expenditures
of nonprofit institutions originate from the Census Bureau’s quinquennial eco-
nomic census and the annual economic surveys. Additional data sources are used
to fill gaps for labor, political, religious, and educational organizations. The
Urban Institute’s National Center for Charitable Statistics disseminates informa-
tion about the reports that tax-exempt institutions file with the IRS concerning
their income, expenditures, and activities. Other data come from the American
Association of Fundraising Counsel’s Trust for Philanthropy and surveys of chari-
table contributions to religious and other nonprofit organizations conducted by
the Independent Sector.

To push research further, we note five areas in which further data develop-
ment activity would be helpful. First, for documenting activity in the nonprofit
sector, improved access is needed to existing administrative records—including
forms that organizations file with the IRS, as well as other financial statements
and records. The Urban Institute’s recent initiative has made the IRS Form 990
information easily accessible for anyone with an Internet connection, but there is
other useful information that remains inaccessible. As an example, we support
permitting access by researchers, under appropriate safeguards, to the confiden-
tial Form 990T data on commercial activity by nonprofit organizations that is
“not substantially related” to its tax-exempt mission.5

Second, coordination of and access to data maintained by various nonprofit
and government organizations can be improved. A good example of a situation
that should be addressed is the lack of coordination between the BLS and the
Census Bureau business lists. The Confidential Information Protection and
Statistical Efficiency Act of 2002 (CIPSEA) has facilitated some information
sharing among the statistical agencies for statistical purposes. Unfortunately,
until companion legislation that modifies existing IRS statutes is passed to allow
the Census Bureau to share information based on tax records with other statistical
agencies, much useful work will be stalled.

5The Form 990T is required for all nonprofits that have revenue from “unrelated business in-
come.” The Form 990T is, in effect, a profits-tax return. The Form 990 includes reported gross
revenue from unrelated business income activity, but not costs or net revenue (profit). There has been
considerable use of Form 990 data for research purposes, and some use of the confidential 990T data
under special arrangement with the IRS.
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Third, improvement is needed in the coverage of giving and volunteering in
household surveys. The private surveys that have been conducted generally have
small sample sizes and relatively low response rates, and they are not conducted
on a regular basis. Even the CPS supplement data cited earlier may be subject to
bias related to the length of the recall period for which respondents are asked to
report their volunteer activities. The ATUS should be a boon to researchers
wanting to compile data on time spent in volunteer activities.

Fourth, new surveys of nonprofit institutions could provide much valuable
information. Two types of additional information would be particularly useful.
On the input side, existing data on volunteering have been derived almost exclu-
sively from household surveys. It would be valuable to have data on volunteering
from the perspective of the recipient nonprofit and government organizations.
How much volunteer time is used by organizations of various sizes and in various
industries? Would the organizations use more volunteer time if it were avail-
able—that is, are they supply constrained? What would it cost to hire people to
perform the work now done by volunteers? Would they hire the replacements if
the volunteers were not available? What is the most they would pay if they had to
hire them? Turning from volunteers to other unpriced inputs, what kinds, and
how much, of other donated inputs do they receive—food, equipment, office or
production space, and so on? On the output side, how do organizations measure
their performance? How do they, or would they, estimate the value of the out-
puts? Whether the typical nonprofit organization would be able to answer all of
these questions is uncertain, but there would be value in attempting to learn what
information they can provide.

Fifth, it would be useful to identify and develop data that create options for
valuing hours spent in volunteer activities. Shadow wages based on similar paid
occupations would be a sensible starting point, but research to assess the relative
productivity of paid and volunteer labor performing similar tasks also would be
worthwhile.

CONCLUSIONS

In considering how to progress with research to develop government and
nonprofit satellite accounts, it is important to keep clear the distinction between
what is optimal conceptually versus what is the best that can be done operation-
ally. This chapter has only touched on the complications inherent in the construc-
tion of these satellite accounts. Pieces of the puzzle are within grasp. This report,
and others, have described how a nation’s volunteer labor inputs could be counted
and valued. Such data would be useful to research in a number of policy areas—
for example, that aimed at improving provision of public services and defining
the role of the state—even if it is missing the output side valuation needed for a
fully specified income and product account. It is realistic to believe that an
account can be organized to provide a more comprehensive picture of the market
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inputs and outputs associated with legally defined private nonprofit organiza-
tions. As noted earlier, BEA is already working to produce new aggregate tables
of nonprofit-sector activity. Such data will improve policy makers’ ability to
track the role of nonprofit institutions in providing services in specific areas such
as education and health.

At this point, however, full and independent (non-input based) valuation of
goods and services produced by government and by the economy’s nonprofit
institutions remains a long way off. For the foreseeable future, national accoun-
tants and other data producers will have to choose from more standard options:
valuing output at exchange prices (often zero); valuing output based on the cost
of inputs; or imputing values based on GAAP (the generally accepted accounting
principals), which attempts to approximate the prices at which the outputs of
nonprofit organizations in the education and health sectors could have been sold.
In some cases, practitioners may choose simply to provide physical indicators of
output.

One obstacle to producing a double-entry accounting of the nation’s non-
profit activities is that they defy easy categorization. Nonprofit organizations and
volunteer labor operate conspicuously and independently across many sectors of
the economy. Volunteer labor is offered not just to nonprofit institutions, but also
to government and other organizations, and nonprofit as well as governmental
organizations utilize both paid and volunteer workers. All of this makes it prob-
lematic to prescribe a unified approach.

Much of the activity of the public and nonprofit sectors involves preserva-
tion and development of human capital. Conceptually, the output associated with
public and nonprofit inputs to health should be valued in ways consistent with the
methodology prescribed for the health account. A different methodology would
be used for education and each of the other areas in which government or non-
profit institutions are active. In a real sense, development of the experimental
health and education accounts is a prerequisite to the development of more com-
prehensive government or nonprofit satellite accounts.

The principal contribution of a satellite government account is the opportu-
nity to make a bolder and more experimental stab at independent valuation of
government output. As just indicated, work to construct such an account neces-
sarily will draw from counting and valuation methodologies used in the accounts
for the various sectors in which there is a strong government presence. As output
valuation methods improve in health, education, and other services, the ability to
estimate government output independently by definition also will improve.

A nonprofit-sector satellite account would require, at a minimum, a selective
rearrangement of data for education, health, and other social services, and would
entail major overlap not only with satellite accounts for activities in these areas
but with market accounts as well. As with the government satellite account, a
nonprofit account could embody numerous valuation methodologies. This fact
underscores the panel’s view that there is no single right way to present input and
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output data. In principle, data could be presented at an “atomic” level, such that
the atoms could be aggregated in any way the user wished. As a practical matter,
decisions must be made about which aggregations are worth making, as has been
done historically for the NIPAs and will need to be done for the satellite accounts.
Categorization by industry has proven useful, as has the consumption and invest-
ment delineation and the separate presentation of information for government and
private entities. In advocating the development of a nonprofit satellite account,
we are in essence making the case for expansion of the ownership criterion to
include separate designation of the nonprofit form. For some purposes, one may
wish to know, for example, the size and activity levels of the hospital and educa-
tion industries, and their changes over time. For other purposes one may wish to
know the size and activity level of the government, nonprofit, and for-profit
sectors across industries. Viewed in this way, detailed information about indus-
tries does not make the government and nonprofit accounts redundant with other
nonmarket accounts, such as health and education.
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The Environment

Among the earliest, and now most thoroughly investigated, applications of
nonmarket accounting were efforts to monitor change in the natural environment.
While neglect of the natural environment in economic measurement concerned
economists even in the nineteenth century, serious work to modify the conven-
tional accounts did not begin until the late 1960s. Since then, there have been
many official (governmental) and unofficial attempts at environmental account-
ing—those by the United Nations and the Bureau of Economic Analysis (BEA)
have been among the most visible. The United Nations (1993) produced a Hand-
book of National Accounting: Integrated Environmental and Economic Account-
ing (referred to as SEEA).1 In the United States, BEA began intensive work on
integrated environmental and economic satellite accounts (IEESA) in 1992, but
in 1994 Congress directed BEA to suspend that work (see Bureau of Economic
Analysis, 1994a). That such efforts have been undertaken reflects the view that
there are benefits to be gained from developing natural resource and environmental
accounts.

A previous report, Nature’s Numbers, which describes and critiques the
major environmental accounting efforts to date, identifies these benefits (National
Research Council, 1999, p. 2):

[Environmental and natural resource accounts] provide valuable information on
the interaction between the environment and the economy; help in determining

1An updated version (2003b), which has not undergone final editing and reproduction, is available
at: http://unstats.un.org/unsd/environment/seea2003.pdf.
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whether the nation is using its stocks of natural resources and environmental
assets in a sustainable manner; and provide information on the implications of
different regulations, taxes, and consumption patterns. . . . More generally, aug-
mented NIPA that encompass market and non-market environmental assets and
production activities would be an important component of the U.S. statistical
system, providing useful data on resource trends.

This panel agrees with the basic messages of Nature’s Numbers, particularly the
more overarching recommendations, which we strongly endorse.

Recommendation 8.1: A concerted federal effort should be made to identify
and collect the data needed to measure changes in the quantity and quality of
natural-resource and environmental assets and associated nonmarket service
flows. Greater emphasis should be placed on measuring effects as directly as
possible, particularly on measuring actual human exposures to air and water
pollutants (National Research Council, 1999, pp. 7-8).

The obvious place for new environmental accounting work to recommence is
within the BEA, though the effort might equally well be housed at the Environmen-
tal Protection Agency, conducted with expert guidance from the BEA. Given this
panel’s general agreement with recommendations published in Nature’s Num-
bers, the discussion of environmental accounting in this chapter is brief, focusing
on the analysis, conclusions, and recommendations from that study.

DEFINITION AND SCOPE OF COVERAGE

Environmental accounting generally focuses on the measurement of natural
or environmental wealth and the goods and services generated by this wealth.
Accounting efforts have encompassed both current accounting and capital
accounting—current accounting of the generation of pollutants or of the con-
sumption of natural resources and capital accounting of changes in the stock of
natural resources or the condition of the natural environment. For the most part,
natural and environmental wealth excludes assets that are man made. Some envi-
ronmental accounting systems—in particular, the French patrimony accounts—
also include certain structures of special historical or cultural importance, such as
ancient monuments. Examples of environmental goods generated by natural
wealth are timber products and minerals. Examples of environmental services
include recreational services, life support of animal and plant species, and esthetic
services. One of the most important services is waste disposal, a positive benefit
that is often accompanied by a “bad” or “disservice,” conventionally referred to
as pollution.

Valuing nonmarket natural assets is not an easy matter. Some environment-
related goods, such as forestry products or mined minerals, are sold in markets
and therefore pose no major problems; but others, such as clean air and water or
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unproven reserves of natural resources, are not priced in markets. A full account-
ing of natural resources and the environment must recognize that these assets,
even those with market production costs of zero, have value, and that their value
can be affected by human activities (Nordhaus, 2004, p. 12).

Market and Nonmarket Factors

At the outset, it is important to note that environmental and natural resource
accounting is not necessarily the same as nonmarket environmental and natural
resource accounting. Much environmental wealth, and the goods and services
this wealth generates, is already measured in conventional economic accounts.
Measurement is quite likely when legal, institutional, or technical arrangements
permit the marketing of assets and any generated goods and services. Such
marketing can be expected when the assets or the goods and services are privately
owned. But marketing can take place even when the asset is in the public sector.
A forest may be a public asset in one location and a private asset in another, but
the harvested timber is usually marketed regardless of ownership. The timber,
through leasing arrangements, may belong to the private sector even if the forest
does not.

While not as obvious as the sale of timber on public lands, the government
can also market disposal services—many of which generate significant externali-
ties (such as polluting air or water resources)—by establishing permits and fees.
Without fees, the value of waste disposal services provided by a water body or an
air shed typically will not be fully reflected in the conventional economic
accounts. The extent to which disposal services are reflected depends on who
bears the costs—that is, on whether the created externalities affect only other
market producers (in which case it will be reflected in their input costs or output
values) or if they impact valued nonmarket activities or assets (in which case it
will not be reflected). We return to this issue below.

Clear rights of ownership, whether by private or public entities, do not guar-
antee coverage in conventional economic accounts. Regardless of ownership, a
particular natural asset may generate a number of different goods and services,
some of which are marketed and some of which are not. In our timber example,
one could imagine that, if the nonmarket (non-timber) services of a forest—such
as its contribution to watershed storage, its support of flora and fauna, or its
support of recreation—were measured in monetary terms, the forest’s asset and
output value could be many times the value determined by timber sales alone.
One of the objectives of nonmarket accounting is to capture these kinds of output
values.

Given the often complex ownership arrangements for natural and environ-
mental wealth, and that some of the generated goods and services are already
captured in conventional accounts, it is not surprising that various accounting
schemes differ in their coverage. Some cover only nonmarket activity that is
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excluded from the conventional accounts: natural resource depreciation, non-
marketed goods and services, and pollution. Often the intent of these schemes is
to augment the conventional accounts for the purpose of generating a superior
(“greener”) measure of gross domestic product (GDP). Others have chosen a
more comprehensive approach, covering not only nonmarket activity, but also
market items (such as timber and mineral sales and the costs of pollution reduc-
tion) that are already covered in the conventional accounts.

As set out elsewhere in this report, the panel favors the development of
satellite accounts that include both the market and the nonmarket components of
the activity in question. For the environment, an inclusive approach would more
fully highlight the economic importance of the environment and natural resources
and serve to disaggregate market activity so as to identify costs and expenditures
that are related to the environment and to its protection.2 To reiterate, however,
comprehensive sectoral accounts cannot simply be added up, either with each
other or with the conventional income and product accounts—perhaps with the
intent of generating a green GDP—since there would be double-counting.

Subsoil Resources

Currently, the NIPAs capture the value of minerals and other subsoil
resources that are extracted and sold in the market economy. The NIPAs do not
reflect changes in the stock of nonreproducible (or extremely slowly reproduc-
ible) assets such as oil or mineral reserves (Nordhaus, 2004, p. 13). Changes in
these assets are excluded, not because they have no value, but because they have
not yet flowed through markets. This is not unlike the current treatment of changes
in the stocks of human or health capital explored in Chapters 4 through 6.

The BEA’s expanded IEESA effort produced a “full and well-documented”
set of subsoil mineral accounts that did value reserves (National Research Coun-
cil, 1999, p. 4). The IEESA accounting of net investment in subsoil assets in-
cludes a negative entry for depletions or extractions of subsoil assets and a
positive entry for additions to reserves. The IEESA methodology is similar to the
NIPA treatment of conventional capital formation. We note that this approach is
not universally accepted: the SEEA, for example, does not account for new
discovery of minerals; only negative changes in the value of subsoil assets are
possible in that account.

2This task can be very difficult since environmental expenditures are often hard to separate from
nonenvironmental expenditures. A firm may buy new equipment for reasons of profitability. Coinci-
dentally, this equipment may be “cleaner.” In addition, some environmental control costs are not
reflected in any increased expenditures. For example, a paper company may choose to reduce
pollution simply by eliminating the production of bright paper. This choice has real economic costs
for the firm, but it is not reflected in any increases in the costs of pollution-control equipment.
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We support the IEESA approach to accounting for nonreproducible asset
reserves, as it is more analogous to the sensible way in which assets are treated
elsewhere in the accounts. Cast in an input-output framework, the inputs reflect
the net investment in subsoil resources, primarily spending on resource discovery
and extraction. The output side reflects changes in the stock of reserves, valued at
current prices, that have not yet been marketed. This calculation is in addition to
the value of extractions that are sold in markets already captured as output in the
NIPAs.

Although natural resource discovery and depreciation are not reflected in
conventional economic accounts and while attempts to do so involve an interest-
ing controversy, accounting for these activities would not represent nearly so
quantitatively significant a change as most of the others discussed in this report.
This is because, empirically, resource discoveries and resource depletions are
largely offsetting. Furthermore, because of their near-market character, including
discovery and depreciation in national economic accounts (conventional or satel-
lite) has been considered one of the least difficult nonmarket accounting recom-
mendations to implement. Indeed, methods for estimating depreciation for both
mines and forests exist (and are discussed in Nature’s Numbers) and have been
used. This is not to say that asset depreciation is completely straightforward in
practice. Even if there is only one product generated by an asset, such as a
particular mineral, determining its natural lifetime is tricky. The gross stock of a
mine is often uncertain and can even be hard to define. Similarly, in valuing
discoveries of additional reserves, minerals that cannot be extracted economi-
cally do not have an equivalent value to those that can. That mines have been shut
down due to lack of economic viability and then reopened after price increases, is
indicative of this phenomenon. Ideally, proved and unproved (and easy and diffi-
cult to exploit) reserves should be priced differently (see Nordhaus, 2004, p. 15).

Renewable Environmental Resources

In terms of the magnitude of unmeasured nonmarket activity, renewable
environmental resources and pollution are much more significant than subsoil
assets. Their quantification and valuation involve more difficult methodology
and data issues as well. In part because of this difficulty, BEA’s IEESA program
had not yet begun to develop this part of the account at the time of its termination.

The most interesting accounting issues relate to air and water pollution, for
which externalities carry potentially very high values. The value of goods and
services that can be produced from environmental resources are clearly linked to
changes in the level of pollution. Some of the effects of pollution are captured in
the market accounts, but some are not. For example, a reduction in the amount of
sulfur dioxide (SO2) emissions or ground-level ozone may result in reduced
worker absence due to illness (a market effect) but also in nonpriced health gains.
Likewise, factors contributing to the quality of the environment may or may not
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be manifest in market expenditures. The cost of catalytic converters is directly
reflected in automobile prices, but a firm’s choice of production technology may
not fully embody the costs of pollution associated with different options.

The extent to which the effects of pollution are captured in the NIPAs de-
pends on who bears the costs. Nordhaus (2004) points out that there are two
relevant cases involving externalities. In the first case, the entire impact of an
externality flow is reflected in the market accounts, even though no market trans-
action occurs. If a chemical firm pollutes a nearby water source, and the sole
harm that arises from that action is that a farmer’s crop yield (sold at market) is
reduced, the flow takes place within the market. For accounting purposes, this
case is a concern only if we want to disaggregate production accurately by sec-
tor—here, chemicals and agriculture. The second case, in which externalities
flow across the market boundary, is important for aggregate output measurement.
If pollution from the chemical plant impinges on nonmarket recreational opportu-
nities or the population’s health status, then failure to account for these effects
will distort total output and welfare measures (Nordhaus, 2004, p. 8). Standard
accounting methods in the NIPAs would need revision to account properly for the
second case since externality disaggregation changes the value added in both the
nonmarket and market sectors.

The relevance of this kind of information to policy is fairly obvious. Accounting
data on externalities would assist policy makers charged with setting taxes or
permit fees for emissions of pollutants or disposal of industrial waste. While
market incentives are not yet widely used in environmental regulation in the
United States, there is precedent; one important example is the marketable per-
mits used in the acid rain trading program. If properly set, taxes and fees closely
approximate the costs of damage associated with a harmful activity, thereby
encouraging socially optimal decisions about production processes. But, whether
or not fees and charges reflect the true value3 of the air and water services
provided (such as the positive value of waste disposal services or the negative
value of the pollution associated with waste disposal), a society that charges firms
for the right to pollute will, by conventional market measures, look different from
an otherwise similar society that is laissez faire regarding externalities.

3The term “value” in this chapter refers to the amount individuals in society would be willing to
pay for the services of the environment and to avoid any associated detrimental effects such as
pollution. This valuation concept takes as given that individuals are the proper arbiters of value and
that the environmental services (or damages) can, in principle, be substituted for equivalent amounts
of other goods and services (including money) such that the level of value prior to the substitution
can remain unchanged. These two assumptions are at the core of the concept of economic value as
developed in the modern theory of neoclassical welfare economics; however, “economic value” may
not be equivalent to other philosophical concepts of value such as intrinsic value or religious value.
For an excellent discussion of economic value and how the concept relates to the techniques of
benefit and welfare measurement, see Freeman (1993).
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In an accounting framework, there are two ways to handle environmental
improvement or degradation that is tied to market production. One can think of
pollution created by a firm in the course of its production of goods as a negatively
valued output—the firm is producing goods, but it is also producing harmful
emissions. Also, one can think of pollution-related environmental damage as a
cost of production—to produce, the firm needs workers, equipment, and the
environment for waste disposal. In either case, pollution can in many cases be
quantified in terms of particulate levels or other physical units. It should be noted
that pollution damage and the input of waste disposal services are not alternative
measures of exactly the same thing: pollution associated with production. In fact,
they are usually unequal in dollar terms and, indeed, waste disposal values can be
quite high even when pollution damage is near zero (the reverse is also possible).
For this reason, environmental accounting systems should keep these concepts
distinct. Valuing degradation as it affects nonmarket outputs (e.g., health and
recreation) is difficult because the link between pollution and health is not well
understood and because valuing health increments is controversial, though the
development of such valuations is a clear goal. Ideally, methods for valuing
changes in output associated with changes in the quality of the environment
would parallel those developed in the other nonmarket accounts.

CURRENT ACCOUNTING APPROACHES

Formal accounting systems, such as the System of National Accounts (SNA)
or the NIPAs, provide a useful way of viewing the interactions between the inputs
and outputs that characterize the modern economy. Indeed, one definition of a
formal accounting system is that it is a summary of a process—a relationship that
transforms inputs into outputs. Ideally, the accounting structures proposed and
described in this report would contain information that would help researchers
better understand underlying production functions for areas of nonmarket activity.

A principal weakness of conventional accounting systems is that they ignore
those inputs and outputs that do not trade in ordinary markets. In other words,
they misspecify the economy’s “true” production function. Nonmarket account-
ing can be viewed as an effort to correct this misspecification. Concerns with the
particular failure to measure nonmarketed environmental inputs and outputs has a
history that parallels the concern with the failure of conventional economic out-
put measures to reflect deteriorating environmental quality.4

There is widespread agreement that the conventional accounting systems, in
spite of their neglect of environmental factors, have served their users well. Thus,

4Leontief (1970) is an important early article on supplemental input-output accounting for the
environment.
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most environmental accounting systems are designed as satellite accounts, as
recommended throughout this report for other nonmarket areas. Still, environmental
accounting efforts can be developed in close proximity with the conventional
economic accounts. For example, the ENRAP system developed for the Philippines
augments the conventional production inputs by including environmental waste-
disposal services and the conventional production outputs by including recre-
ation, esthetic, and biological support services, as well as the negative outputs
associated with pollution (Peskin and delos Angeles, 2001). Thus, ENRAP has
the appearance of an SNA-type input-output accounting structure with more rows
and columns.

While certain systems attempt to maintain close consistency with the SNA
(with respect, for example, to sector definitions or valuation measures), the
reliance on satellite accounts lessens the need for such consistency. Thus, for
example, the Dutch NAMEA system (as well as the early Leontief system) relies
on physical measures rather than the monetary valuations of the conventional
accounts (Keuning, 1995). The Philippine ENRAP system relies on monetary
measures, but its valuations often include consumer and producer surplus and are
thus inconsistent with the market-type valuations of the SNA. The proponents of
ENRAP do not consider this lack of consistency with the conventional accounts
a major defect since the deficiency is driven by the type of additional information
needed by users of the system.

The proponents of other systems, most notably the U.N.’s SEEA, appear
more concerned with consistency with the conventional SNA, but the accounting
consistency that has been attained with SEEA is not costless. The SEEA 2003
comprises four major components: flow accounts for pollution, energy, and
materials; environmental protection and resource management expenditure
accounts; natural resource asset accounts; and valuation of nonmarket flow and
environmentally adjusted aggregates.5 In an effort to maintain exact SNA defini-
tions of productive sectors, SEEA cannot cover nonmarketed productive services
of the natural environment, such as those associated with recreation, flora and
fauna support, or waste disposal. In addition, current implementations of SEEA
measure environmental damage and resource depletion by the cost of restoration.
While the authors of SEEA recognize that such valuations are not justified in
theory, the use of cost valuations is consistent with most SNA practice; for
example, the SNA measures the value of governmental services at their cost. As
a result, however, SEEA data cannot be used to assess the efficiency of prospec-
tive policies to protect the environment. The benefits of such policies are, by
definition, equal to their cost.

In spite of its weaknesses, SEEA has provided the framework for many

5Full details of these accounts can be found at: http://unstats.un.org/unsd/environment/seea2003.pdf
[accessed October 14, 2004].
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environmental accounting efforts worldwide. The suspended U.S. effort within
the BEA, the IEESA system, was also an extension of the SNA (Bureau of
Economic Analysis, 1994a). The overall structures and scope of SEEA and IEESA
are similar. Both systems neglect nonmarket services of the natural environment.
Perhaps the most important difference between them is that SEEA does not
consider mineral discoveries as additions to capital stock (based on the argument
that the minerals were already there in nature—they were simply unknown to
man), while IEESA does count them.

FUTURE DIRECTIONS

For environmental accounting, broad agreement on approach or on imple-
mentation techniques has not yet emerged—again, in part because different users
require different kinds of information. Experience has shown that it is technically
easier to develop accounts for specific natural-resource sectors, such as mining
and forestry, than for more general areas of environmental concern, such as air
and water quality. As a result, many environmental accounting efforts have taken
a staged approach, concentrating first on sector-by-sector natural-resource
accounting and then, if financial resources permit, shifting focus to more general
areas of environmental quality.

While Nature’s Numbers (National Research Council, 1999) was sympa-
thetic to this staged approach, it nevertheless recommended a more comprehen-
sive approach: directing the effort to all areas that may be of environmental
significance. The problem with the staged approach is that efforts tend to be
directed towards problems that are easier and not necessarily those that are of
more policy significance.

The comprehensive approach is, of course, not without problems as well.
First, it requires coordination. Ideally, there should be a commitment to a com-
mon framework but, as noted, there is no general agreement as to which of the
several alternative environmental accounting approaches used around the world
is the best. While Nature’s Numbers was critical of some features of certain
accounting approaches, it made no recommendations regarding the best choice of
accounting system. Nature’s Numbers did strongly back elements of the IEESA—
for example, supporting the use of monetary (or valuation) systems, as opposed
to the physical accounting approaches. Second, a comprehensive approach can
make great demands on available expertise and accounting resources. Choice of
approach may also involve tradeoffs among desirable attributes, such as account-
ing accuracy, policy relevance, and consistency with market accounts.

Estimation Approaches and Practice

While Nature’s Numbers was not intended to be a handbook on environmental
accounting techniques, it did provide a general discussion of estimation methods,
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with more detail regarding estimates in the minerals and forestry sectors. This
panel very much agrees with that book’s conclusion that, to the full extent
possible, monetary estimates should rely on observed market prices and actual
market behavior, rather than surveys projecting human behavior (e.g., contingent
valuation studies). In addition, Nature’s Numbers expressed a preference for
marginal valuations as opposed to total valuations that include consumers’ sur-
plus. A major reason for this preference is to ensure that natural and nonmarket
capital is treated in a manner consistent with the market-oriented NIPAs, in part
so that valuations obtained for the former do not dwarf the value of capital for
market sectors (Nordhaus, 2004, p. 13).

The Nature’s Numbers panel recognized, however, that many existing valu-
ation techniques, such as the travel-cost method to value nonmarket recreation
services, provide estimates that contain consumer surplus. In actual practice,
budget, staffing, and the lack of available data limit the ability to undertake de
novo data development. Experience has demonstrated that making just one non-
market estimate—such as the monetary value of a particular recreation area or the
impact in monetary terms of water pollution in the Chesapeake Bay—can cost
many thousands of dollars (Grambsch et al., 1993). Imputing the many similar
estimates that would be required for a full set of environmental accounts would
quickly exhaust many existing research budgets. Thus, the usual practice has
been to “borrow” estimates made elsewhere or for other purposes. For example,
an important source has been analyses undertaken by the U.S. Environmental
Protection Agency (EPA) in connection with the development of its air and water
regulations. The procedure for using these estimates requires an appeal to as-
sumptions and a reliance on economic theory. The process can be illustrated with
the ENRAP environmental accounts.

An important entry on the “input” side of the ENRAP accounts is an estimate
of the value of waste-disposal services provided by the environment to various
industrial sectors (as well as agriculture, households, and governments). In the
ENRAP system, this value is intended to equal what these sectors would be
willing to pay for these services. In the absence of direct observations of willing-
ness to pay, inputs were measured by estimating what the cost to a particular
sector would be were it denied access to the waste-disposal service. These costs,
in turn, were approximated by EPA data on the costs of meeting pollution abate-
ment regulations.

A number of assumptions are involved when accepting that the EPA esti-
mates approximate the intended willingness-to-pay measure. For example, one
must assume that the EPA cost estimates are efficient—that they represent the
least-cost way to reduce pollution. In addition, one must also assume that the
regulations (and the accompanying cost estimates) actually would eliminate all
uses of the environment for waste-disposal purposes. In fact, many of the regula-
tions are more practical; often the target is about 90 percent reduction from
current levels—not the 100 percent that would be consistent with the intended
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willingness-to-pay measure. As discussed in Breyer (1993), the marginal cost of
cleaning up “the last 10 percent” (e.g., from hazardous waste sites) can be very large.

With this reliance on EPA data, ENRAP developers were able to confine
new estimation to a minority of sectors for which it was believed that the EPA
estimates were either totally inappropriate or simply not available. This practice
greatly reduced the overall developmental costs. Nevertheless, the cost of the
entire accounting process was not trivial. The Philippines ENRAP accounts, for
example, cost about $4 million. This figure did cover several illustrative policy
analyses considered important to the account development effort.

When practical concerns dictate some reliance on borrowed data, it becomes
unlikely that a final set of environmental accounts will meet ideal objectives.
Data gaps and inconsistencies (especially with the conventional income and
product accounts) should be expected. An important question is whether, in the
presence of these deficiencies, the nonmarket accounting effort is still worth-
while. Past nonmarket environmental accounting efforts have addressed this
question by considering whether the additional information—albeit imperfect—
make the benefits of nonmarket accounting worth its costs. The answer depends
largely on the purpose motivating the effort. At least with respect to environmental
accounting, if the purpose is merely to obtain a measure of an environmentally
adjusted GDP, there is, indeed, some question of whether the effort is worth-
while. Not only is it very difficult to obtain ideal measures, the less-than-perfect
adjustments to GDP seem relatively small (though this may not be the case with
other nonmarket activities covered in this report). Nevertheless, the information
content of the satellite environmental accounts would be valuable in managing
the nation’s assets and for improving regulatory decisions. As concluded in
Nature’s Numbers: “improved natural-resource and environmental accounts can
provide useful information on natural assets under federal management. . . . In the
case of environmental resources such as air and water quality, a comprehensive
set of environmental accounts would provide useful information on the economic
returns the nation is reaping from its environmental investments” (National Re-
search Council, pp. 31-32). One major finding in the environmental area con-
cerns the relative importance of industrial versus household and agriculture pol-
lution. Although policy has focused on the former, the environmental accounts
have suggested that, for many pollutants, the major problem lies with the latter
two sectors.

Linkage with Other Nonmarket Accounting Efforts

Efforts to build satellite environmental and natural-resource accounts have
not typically been carried out alongside similar efforts in other areas of nonmarket
accounting. The ENRAP effort was an exception since it originally was part of
the Measurement of Economic and Social Performance project (MESP) funded
by the National Science Foundation (National Bureau of Economic Research,
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1978). Since the vast majority of environmental accounting efforts have been
independent projects, there is little experience regarding how these efforts would
have been affected were they part of a larger nonmarket accounting program.

One can speculate, however, that, if work were progressing in other areas of
nonmarket accounting, useful exchanges of information and methodology might
occur. For example, estimates of the value of changes in morbidity and mortality
developed in connection with health accounts could provide useful input into
estimates of the value of those changes that are due specifically to changes in
pollution levels.6 Such estimates have been used to measure the willingness to
pay to reduce pollution—an important entry in a number of environmental
accounting systems. Of course, information can flow in both directions. Those
developing health accounts would probably find it useful to inspect the many
estimates of mortality and morbidity that can be found in the environmental
quality literature.

Besides exchanges of data and information, one could promote coordinated
research on valuation methods. The various techniques for valuing nonmarket
services of the environment and associated damages that result from use of these
services—hedonic estimation, travel cost methods, and the direct willingness-to-
pay estimates typically used to value mortality and morbidity—could play a role
in nonmarket accounting generally. In fact, one could imagine joint estimation
efforts. For example, a well-designed property value study could support the
development of those partial price elasticities needed to value the benefits of
improved schools, better policing, improved infrastructure, and cleaner air and
water—factors that not only help to determine the value of property, but also are
nonmarket outputs of the government and environmental sectors. Of course,
whether such joint estimation is efficient largely will depend on the available
data. Estimating the various parameters associated with the above outputs assumes
a rich data set free of strong collinearities. Lacking the variation in the data required
to identify the parameters of interest, it might be more efficient to develop data
specific to the parameter of interest. Thus, the effect of air pollution might be
ascertained by looking at property values in regions that demonstrate sharp dif-
ferences in air quality but not necessarily in school quality, while the effect of
schools might be studied with data from areas that had sharp differences in school
quality but not necessarily in air quality.

Data Needs

While the accounting objective requires monetary valuations, Nature’s Numbers
did discuss the need for more complete physical information, especially data

6See National Research Council (2002b), which summarizes research that estimates the public
health benefits of proposed air pollution regulations.
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relating to environmental quality and its possible effects on human health and
other activity. The emphasis on the need for better physical information reflects a
reality familiar to those undertaking environmental benefit-cost analysis: knowl-
edge about the methods of monetary valuation of environmental changes often
exceeds knowledge of the physical changes themselves. For example, there are
techniques that allow valuation of adverse health effects due to air and water
pollution. Far less is known about the connection between any particular mea-
sured ambient air and water quality parameter and how this level of quality may
affect human populations. Not only is there uncertainty as to effects on particular
individuals, it is not clear which individuals are actually exposed.

Indeed, data on actual ambient conditions can be very spotty. Water quality
data, for example, are collected in relatively few locations in a timely and consis-
tent manner, even though conditions can vary tremendously over time due to
changes in water flows, temperature, and pollution discharges. Air pollution
measurement also can be very spotty, especially in non-urban areas. Information
on the stock, growth, and depletion of natural resources may be relatively more
complete, but Nature’s Numbers cited needs for improvement even in this area,
especially for resources under federal domain and for fisheries.

Since much of the physical information needed to develop environmental
and natural resource accounts is collected by various federal agencies as part of
their administrative functions, cooperation with these agencies is essential.
Nature’s Numbers (National Research Council, 1999, pp. 196-201) contains a
useful appendix describing sources of physical and valuation data on natural
resources and the environment. It includes details on the scope of activities and
resources valued, and on valuation methods used; it also provides a good starting
place for establishing where new data are needed.

A NOTE ON THE SOCIAL ENVIRONMENT

In this chapter we have briefly described how environmental resources factor
into productive activities, whether market oriented or not. The environment,
however, consists of not just physical factors, but social ones as well, and the
social environment can affect the population’s productivity and well-being in
ways that are at times analogous to influences of the physical environment. What
is the social environment? People’s social networks consist of family, friends,
and community. As discussed in Chapter 4, social factors influence the effective-
ness with which families can develop human capital in children. This is very
obvious, for example, in populations where household violence is prevalent. We
also observe the importance of safety and level of support in school environments
in the production of educated individuals, the subject of Chapter 5.

While significant progress has been made in the area of physical environ-
mental accounting, comparatively little has been done on the social side. One
possible reason that environmental accounting research has generally neglected
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the social environment is that some aspects of it, while not lacking value per se,
lack economic value in the sense that they are scarce. Justification for omitting
social factors from environmental accounting might follow the reasoning for
ignoring, say, energy production from the sun, which is valuable but not eco-
nomically scarce. In this report, we do not address the social environment in
detail, but we acknowledge that a comprehensive set of satellite nonmarket
accounts would include information on the social environment, covering such
factors as the degree of social cohesion, the stability and effectiveness of political
systems, and levels of safety and security. An account ideally would link these
largely nonmarket inputs to various market and nonmarket output aggregates.

The social environment produces an output commonly referred to as social
capital (the term is defined and briefly discussed in Chapter 1). Often, social
capital is evaluated at specific geographic levels of detail, such as the community.
One can observe many community-level variables that might relate to measures
of social capital—such as membership in local organizations, volunteering, crime,
and such public goods as education and local environmental amenities. But the
quantity of social capital, as embedded in these indicators, is hard to quantify, let
alone to price.

One dimension of the social environment for which data and concepts are
relatively developed is in the area of crime. For crime, one can easily observe
quantities, though not prices (a feature common to many local public goods).
There are four basic approaches that could be used to attempt to account for
crime. One would be to take all of the income and product in the conventional
NIPAs that relate to security systems, alarms, locks, etc., and subtract that out
from standard market accounting data. Unfortunately, this tells us little if any-
thing about how societal well-being changes as crime rises or falls. Another
option would be to look at changes in murder rates and use value-of-life estimates
as the price in a way that parallels valuation in health. The problem with this
approach is that it helps us with only one, albeit an important, class of crime.

An encouraging fact about local public goods is that they should be reflected
in housing prices. We have discussed how housing prices might be used to help
value the output of schools and even aspects of the local physical environment.
This observation suggests two further approaches for accounting for crime:
use of hedonic methods to value willingness to pay for reductions in crime; or use
of discrete choice econometric models—in which people are presumed to choose
from a discrete and finite set of options—to estimate that willingness to pay.

Hedonic techniques have been applied by Smith and Huang (1995), Chay
and Greenstone (2004), and Banzhaf (2002) to examine the value of air quality.
Papers that have used housing hedonics to estimate quality-of-life indexes in-
clude Blomquist et al. (1988) and Kahn (1995). Banzhaf (2002) incorporated air
quality, crime, and education in his index for Los Angeles for the period 1989-
1994. Chattopadhyay (1999) and Palmquist and Israngkura (1999) estimated the
value of air quality using discrete choice models. Banzhaf (2002) used discrete
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choice models to estimate the value of air quality, crime, and education in Los
Angeles.

There are still many problems with these methods, such as how to aggregate
across households (see Pollak, 1989, on social Laspeyres indexes). Relative to
hedonics, the discrete choice estimation approach has the advantage of allowing
for heterogeneity in tastes and for allowing the “filling in” of the product space
with new alternatives. But hedonic methods are computationally more tractable,
and statistical agencies have had experience applying them. While we do not yet
know whether in practice the two approaches would consistently yield similar
results, Banzhaf (2002) found that the percent change in the cost of living implied
by the results from his hedonic regressions were similar to those from his discrete
choice models.

The hedonic and discrete choice models raise some of the same issues. Both
require that all public goods be included. Otherwise, an estimate of the cost of
living is still biased. Both models also would require frequent estimation. Not
only are quantities changing over time, so too are relative prices. For example,
Cragg and Kahn (1997) find that people’s willingness to pay for a temperate
climate has increased over time. Costa and Kahn (2003) find that value of life has
increased over time. Most valuation work does not take price changes into account
(e.g., Chay and Greenstone, 2004), but these can be very important and at least in
the methodologies outlined above there is nothing that prevents doing so. Both
hedonic and discrete choice models also raise the issue of what is a neighbor-
hood. What level of detail in terms of geography and household characteristics do
we need to work with to obtain good results? These are all areas for further
research.
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Biographical Sketches of
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Katharine G. Abraham (Chair) is professor of survey methodology and adjunct
professor of economics at the University of Maryland and a research associate at
the National Bureau of Economic Research. She was commissioner of the Bureau
of Labor Statistics from 1993 to 2001. Prior to her government service, she taught
at the University of Maryland and the Sloan School of Management at the
Massachusetts Institute of Technology and was a research associate at the
Brookings Institution. Her research includes work on economic measurement
issues, together with studies of internal labor markets and comparative labor
market analyses. She has been an associate editor of the Quarterly Journal of
Economics and an assistant editor of the Brookings Papers on Economic Activity
and is an elected fellow of the American Statistical Association. She received a
Ph.D. in economics from Harvard University and a B.S. in economics from Iowa
State University, which in 2002 awarded her an honorary doctorate.

David Cutler is a professor in the Economics Department and in the Kennedy
School of Government at Harvard University, and he is also a research associate
at the National Bureau of Economic Research. During 1993 he was on leave to
serve as senior staff economist at the Council of Economic Advisers and the
National Economic Council. His research is concentrated in health economics,
including measuring the health of the population and understanding how medical
and nonmedical factors influence health. He is coeditor of the Journal of Health
Economics and associate editor of the Journal of Public Economics and the
Journal of Economic Perspectives. He is an elected member of the Institute of
Medicine. He has been a member of numerous commissions and advisory groups,
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including the Social Security Advisory Council Technical Panel on Assumptions
and Methods and the Medicare Technical Review Advisory Panel. He received a
B.A., summa cum laude, from Harvard College and a Ph.D. in economics from
the Massachusetts Institute of Technology.

Nancy Folbre is a professor in the Department of Economics at the University of
Massachusetts and an associate editor of Feminist Economics at Amherst. Her
work explores the interface between feminist theory and political economy, with
a particular focus on caring labor and other forms of nonmarket work. Her
research overlaps the fields of economic history, development, and social and
family policy.  She is the author of Who Pays for the Kids? Gender and the
Structures of Constraint (Routledge, 1994) and The Invisible Heart: Economics
and Family Values (New Press, 2001) and recently coedited a book with Michael
Bittman, Family Work: The Social Organization of Care (Routledge, 1994). She
received B.S. and M.A. degrees from the University of Texas and a Ph.D. in
economics from the University of Massachusetts.

Barbara Fraumeni is chief economist at the Bureau of Economic Analysis.
Previously, she was a professor of economics at Northeastern University, and she
was also a research fellow of the Program on Technology and Economic Policy at
the John F. Kennedy School of Government at Harvard University. Her areas of
expertise and research interests include measurement issues and national income
accounting; human and nonhuman capital, productivity, and economic growth;
market and nonmarket accounts; investment in education, research, and
development; and measurement of highway capital stock and the real output of
government by function. She is a coauthor of Productivity and U.S. Economic
Growth with Dale W. Jorgenson and Frank M. Gollop. She received a B.A. from
Wellesley College and a Ph.D. from Boston College.

Robert E. Hall is the McNeil joint senior fellow at the Hoover Institution and a
professor in the Economics Department, both at Stanford University. His research
interests are in the behavior of the aggregate American economy, including the
labor market, investment, and the stock market. He serves as director of the
research program on economic fluctuations and growth of the National Bureau of
Economic Research. He is a member of the National Academy of Sciences and a
fellow of the American Academy of Arts and Sciences and of the Econometric
Society. He received a B.A. from the University of California, Berkeley, and a
Ph.D. from the Massachusetts Institute of Technology.

Daniel S. Hamermesh is Edward Everett Hale Centennial professor of economics
at the University of Texas at Austin. He has taught at Princeton University and
Michigan State University and has held visiting professorships at universities in
the United States, Europe, Australia, and Asia. He is a fellow of the Econometric
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Society, a research associate of the National Bureau of Economic Research and
of the Institute for the Study of Labor, and past president of the Society of Labor
Economists and of the Midwest Economics Association. He authored Labor
Demand, The Economics of Work and Pay and a wide array of articles in labor
economics. His research concentrates on labor demand; time use; and unusual
applications of labor economics to suicide, sleep, and beauty. He received an
A.B. from the University of Chicago and a Ph.D. from Yale University.

Alan B. Krueger is the Bendheim Professor of Economics and Public Affairs at
the Woodrow Wilson School and the Economics Department at Princeton Uni-
versity.  His primary research and teaching interests are in the areas of labor
economics, education, industrial relations, and social insurance.  He is the author
of Education Matters: A Selection of Essays on Education and the coeditor of the
Journal of Economic Perspectives.  His current research projects include a study
of the effect of economic growth on employment and income of less skilled
workers, an examination of the determinants of participation in terrorism, a study
of the relationship between school quality and student outcomes, and the devel-
opment of a new approach to measuring well-being based on time allocation. He
writes a monthly column on economics for The New York Times.  He is a fellow
of the Econometric Society and the American Academy of Arts and Sciences. He
was awarded the Kershaw Prize by the Association for Public Policy and Manage-
ment in 1997 and the Mahalanobis Prize by the Indian Econometric Society in
2000. He received a B.S. from Cornell University and a Ph.D. from Harvard
University.

Christopher Mackie (Study Director) is with the Committee on National
Statistics (CNSTAT). In addition to working with this panel, he is working with
the Panel on Data Access and Confidentiality, and he served as study director of
the Panel on Conceptual, Measurement, and Other Statistical Issues in Develop-
ing Cost-of-Living Indexes. Prior to joining CNSTAT, he was a senior economist
with SAG Corporation, where he conducted a variety of econometric studies in
the areas of labor and personnel economics, primarily for federal agencies. He is
the author of Canonizing Economic Theory. He has a Ph.D. in economics from
the University of North Carolina; while a graduate student, he held teaching
positions at the University of North Carolina, North Carolina State University,
and Tulane University.

Robert Michael is the Eliakim Hastings Moore distinguished service professor
in the Irving B. Harris Graduate School of Public Policy Studies at the University
of Chicago. Previously, he was director of the National Opinion Research Center
(NORC) and director of the West Coast office of the National Bureau of Eco-
nomic Research. He also previously taught at Stanford University and the Uni-
versity of California at Los Angeles. His research interests and publications cover
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family economics, including the causes of divorce; the reasons for the growth of
one-person households; the effects of inflation on families; and the consequences
of the rise in women’s employment for the family, especially children; and ex-
penditure patterns in the household, including the factors that determine parental
spending on children in various types of households. He serves on the boards of
the Chapin Hall Center for Children and NORC and cochairs the Board of Visitors
of Western Reserve Academy in Hudson, Ohio. He is an elected fellow of the
American Association for the Advancement of Science.

Henry M. Peskin is president of Edgevale Associates, a consulting company.
Formerly, he served on the staffs of the National Bureau of Economic Research,
the Urban Institute, the Institute for Defense Analyses, and, most recently,
Resources for the Future. With training in chemical engineering at the Massachu-
setts Institute of Technology, an undergraduate degree in political science from
Wesleyan University, and a Ph.D. in economics from Princeton University, he
has written extensively on methods to expand the national economic accounts in
order to better measure resource and environmental degradation. As a consultant
to the World Bank and the U.S. Agency for International Development, he has
surveyed environmental accounting practices in industrialized countries and has
advised developing countries on the design and implementation of environmental
accounting systems. He was a member of the National Research Council’s Panel
on Integrated Environmental and Economic Accounting.

Matthew D. Shapiro is the Lawrence R. Klein Collegiate Professor of Econom-
ics and research professor at the Survey Research Center of the University of
Michigan, and he is also a research associate of the National Bureau of Economic
Research. His general area of research is macroeconomics, and he has carried out
projects on investment and capital utilization, business-cycle fluctuations, con-
sumption and saving, financial markets, monetary and fiscal policy, time-series
econometrics, and improving national economic statistics. During 1993-1994 he
served as senior economist at the Council of Economic Advisers. He is now a
member of the Academic Advisory Panel of the Federal Reserve Bank of Chicago,
the Federal Economic Statistics Advisory Committee, and the executive com-
mittee of the Conference on Research in Income and Wealth. He has been a
member of the Committee on National Statistics. He received B.A. and M.A.
degrees from Yale University and a Ph.D. from the Massachusetts Institute of
Technology.

Burton A. Weisbrod is the John Evans professor of economics and a faculty
fellow in the Institute for Policy Research at Northwestern University. He has
served on the President’s Council of Economic Advisers as a senior staff econo-
mist, on the National Institutes of Health National Advisory Research Resources
Council, and on numerous advisory committees. He currently serves on the Users
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Advisory Committee of the Statistics of Income Division of the Internal Revenue
Service and as chair of the Social Science Research Council’s Committee on
Philanthropy and the Nonprofit Sector. His elected positions include president of
the Midwest Economics Association, member of the executive committee of the
American Economics Association, fellow and council member of the American
Association for the Advancement of Science, and member of the Institute of
Medicine. He has lectured widely in Asia, Australia, and Europe. His research
focuses on technological change in medical care and on organization behavior in
such industries as medical care, higher education, and the arts, where nonprofit
and for-profit organizations coexist. His books include To Profit or Not to Profit:
The Commercial Transformation of the Nonprofit Sector and The Nonprofit
Economy. He holds a B.S. from the University of Illinois and a Ph.D. from
Northwestern University.
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Index

A

ABS. See Australian Bureau of Statistics
Accounting and data foundations, 39–54

demographic data, 52–54
measuring time use, 43–52
overview of the national income and

product accounts, 40–43
Accounting approaches, in the current

environment, 169–171
Accounts

balance-sheet, 40
expanded set of, 2
experimental, 2–3, 20
income and product, 40–43
input-output, 40
national, 56
satellite, 2–5, 11, 16–18

AFQT. See Armed Forces Qualification Test
Aggregate output, 26
Aggregate production, 69
Aggregate welfare measurement, 156
Amenity value, 31
American Association of Fundraising Counsel,

Trust for Philanthropy, 159
American Community Survey, 7, 53
American Time Use Survey (ATUS), 7, 10, 19,

27, 39, 45–52, 71, 76, 88, 100, 126,
140, 147–148, 160

recommendations for, 7, 46–48, 77

Armed Forces Qualification Test (AFQT),
113

Assignment of prices, 28–34
ATUS. See American Time Use Survey
Australia, 45, 76, 122, 154
Australian Bureau of Statistics (ABS), 45

B

Balance-sheet accounts, 40
Bargaining power, 60
BEA. See Bureau of Economic Analysis
Belgium, 154
Benefit-cost analysis, 157
BLS. See Bureau of Labor Statistics
Bookkeeping, implications of double-entry,

24–25
British National Child Development Study,

112
Bureau of Economic Analysis (BEA), 5, 15–16,

19, 21, 26, 43, 77, 94–95, 97, 99, 142–
143, 154, 159, 161, 166–167

recommendations for, 59
Bureau of Labor Statistics (BLS), 11, 19, 28,

45–52, 77, 88, 94, 100, 118, 119n, 146,
151, 154

recommendations for, 7, 48–52
Bypass surgery, 131
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C

Cable television, 90
Canada, 45, 76, 80, 154
Capital-market constraints, 24
Capital service flows, 99
Capital stock, 94, 171
Care services, 3

noncompensated, 126
Census Bureau, 7, 28, 53, 94, 102
Centers for Medicare and Medicaid Services,

119
Chain-weighted quantity indexes, 34
Child care, 58, 64, 66, 81, 90, 105
Child Development Supplement of the Panel

Study of Income Dynamics, 89
Children

commitment to bear and raise, 92
as human capital, family inputs to the

development of, 88–90
time use by, 90

Cholesterol intake, 129
CIPSEA. See Confidential Information

Protection and Statistical Efficiency Act
of 2002

Citizenship, personal habits of, 87
Civility, 87
Classification of goods and services, 25–26
Cleaning services, 19
Cleanliness, 61–62. See also Home cleanliness;

Outdoor cleaning
Cognitive skills, 115

current, 109
Collective goods, 141
Comparability, across countries, 16
Competitive pressures, 24
Compulsory schooling requirements, 106
Computers, 57, 89
Conceptual framework

for the family’s role in the production of
human capital, 79–81

for the government and private nonprofit
sectors, 143–146

Conceptual framework for education, 94–97
education inputs and outputs, market and

nonmarket, 96
Conceptual framework for health, 119–125

broader approach, 122–125
health inputs and outputs of market and

nonmarket, 124
market-oriented approaches, 120–122
national health expenditures, 121

Conceptual issues, 5–6, 23–37
assigning prices, 28–34
classifying goods and services, 25–26
counting and valuation issues, 34–36
externalities, 26–27
implications of double-entry bookkeeping,

24–25
marginal and total valuation, 36–37
measuring quantities, 27–28

Confidential Information Protection and
Statistical Efficiency Act of 2002
(CIPSEA), 159

Constructed health expenditure accounts, 13
Consumer durables, 72
Consumer Expenditure Survey, 52, 91
Consumer Price Index (CPI), 77, 119n
Consumption value, 71
Cost-of-disease approach, treatment-based, 122
Counting issues, 34–36
CPI. See Consumer Price Index
CPS. See Current Population Survey
Cross-country comparisons, 110
Cross-household variation, 60
Current Population Survey (CPS), 46–48, 51,

53, 126, 146–147, 160

D

Data needs, 6–8
for future environmental directions, 174–

175
in the government and private nonprofit

sectors, 159–160
in health, 140

Data needs in home production, 76–78
input quantities and prices (time use), 76–

77
output quantities and prices, 77–78

Day care, 83
Death, causes of, 124
Degradation, valuing, 169
Demographic data, 7, 27–28, 52–54, 130–131

recommendations for, 7–8, 53–54
Department of Agriculture, 91
Department of Commerce, 19
Department of Defense, 145
Department of Health and Human Services, 136

Centers for Medicare and Medicaid
Services, 119, 136n

National Health Accounts, 120
Department of Labor, 19
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Depreciation, of natural resources, 165, 167
Development of children’s human capital,

family inputs to, 88–90
Developmental psychology, 82
Direct quantity-based index, 118
Disamenity costs, 116n
Discrete choice model, 177
Disease-adjusted life years, 136
“Disease state” approach, 3, 134
Divorce rates, 79
Donated goods

in the government and private nonprofit
sectors, 153

recommendations for, 146
Double-entry bookkeeping, 6, 26, 76, 161

implications of, 24–25
Down’s syndrome, 90
Drinking, 129
Drugs, new, 118, 120
DVD players, 90

E

Early Child Care Research Network, 83
Earnings, education’s link to higher, 106
Econometrics, 132
Economic inequality, 13
Economic production, 1
Economic theory, 29
Economically valued nonmarket factors, 10
Education, 3, 80, 93–116

conceptual framework for, 94–97
inputs and outputs, market and nonmarket,

96
link to higher earnings, 106
measuring and valuing inputs in, 97–105
measuring and valuing output in, 105–116

Education satellite account, recommendations
for, 93, 97

Educational psychology, 84
Empathy, 87
ENRAP. See Environmental and Natural

Resources Accounting Project
Environment, 4, 130, 163–177

current accounting approaches, 164, 169–
171

definition and scope of coverage, 164–169
future directions, 171–175
the social environment, 175–177

Environmental and Natural Resources
Accounting Project (ENRAP), 170,
172–173

Environmental Protection Agency (EPA), 164,
172–173

Environmental resources, renewable, in
defining environment, 167–169

Estimation approaches and practice, in future
environmental directions, 171–173

Ethical conduct, value of, 87
Euroqual-5D (five domains), 136
Eurostat, 56

Handbook, 121
Experimental methods, 2–3, 20
Externalities, 26–27

F

“Family disintegration,” 18
Family role in the production of human capital,

4, 79–92
conceptual framework, 79–81
defining human capital, 81–83
family inputs to the development of

children’s human capital, 88–90
the human capital production function,

83–88
valuing the time parents devote to children,

91–92
Federal efforts, 97

recommendations for, 164
Federal Trade Commission, 55
501(c)(3) organizations, 142, 145
501(c)(4) organizations, 142–143, 145
Food preparation, 89
Form 990, 159
Form 990T, 159
Fourth World Conference on Women, 44
“Free-rider” behavior, 157
Full capital service flow, 99
Future directions in environmental accounting,

171–175
data needs, 174–175
estimation approaches and practice,

171–173
linkage with other nonmarket accounting

efforts, 173–174
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G

GAAP. See Generally accepted accounting
principles

Gardeners, 72
GDI. See Gross domestic income
GDP. See Gross domestic product
General Accounting Office, 153
General Social Survey (Canada), 45
Generalist approach, 102
Generally accepted accounting principles

(GAAP), 158, 161
Genetic differences, 84
Giving and Volunteering Survey, 146
Goods and services, classification of, 25–26
Government inputs

and market inputs, 97–99
recommendations for, 145

Government satellite accounts, 161
Government sector, 4, 141–162

conceptual framework, 143–146
data requirements, 159–160
donated goods, 153
measuring and valuing output in, 153–159
volunteer labor, 146–152

Grand Canyon, 34, 130
Grants-in-aid, 97
Great Depression, 14
Griliches, Zvi, 54, 153
Gross domestic income (GDI), 40–43
Gross domestic product (GDP), 1–2, 12, 16, 19,

23, 34, 40–44, 56–58, 62, 73–74, 93,
97–99, 120–121, 143, 154, 166

finding a replacement for, 16
Gross investment, 41
Grossman, Michael, 124

H

Handbook of National Accounting: Integrated
Environmental and Economic
Accounting, 163

Handbook on Nonprofit Institutions in the
System of National Accounts, 121, 144,
150, 155

Head Start, 84
Health, 3–4, 117–140

adverse shocks to, 132
changes in, 125
conceptual framework for, 119–125
data requirements, 140

improvements in, 123
inputs and outputs of market and

nonmarket, 124
measuring and valuing, 131–140
measuring and valuing inputs in, 125–131
valuing increments of, 137–140

Health and Labor Questionnaire, 136n
Health capital, producing, 86
Health-impairment approach, 134
Health research expenditures, as a percentage

of GDP, 121
Health satellite accounts, 125

recommendations for, 118, 131
Health status, measuring, 133–137
Healthy activities, recommendations for, 128
Hedonic models, 114, 118, 174, 176–177
High School and Beyond Survey, 112
Home cleanliness, production function for, 61
Home-produced meals, in a household

production account, stylized account
for, 60

Home production, 3, 55–78
data requirements, 76–78
factory analogy, 59–62
measuring and valuing output of, 74–76
measuring inputs in, 63–68
valuing inputs of, 68–73

Home production data needs, 76–78
input quantities and prices (time use), 76–77
output quantities and prices, 77–78

Home schooling, 64
Household as a factory, 59–62

production function for home cleanliness, 61
stylized account for home-produced meals

in a household production account, 60
Household members’ wage rates, in valuing

inputs of home production, 69–70
Household production account

home-produced meals in, 60
recommendations for, 64, 74–76

Household technology, 60–61
Housing prices, 114
Housing value approach, to measuring and

valuing output in education, 113–116
Human capital

acquiring, 114
defining, 81–83
family inputs to the development of

children’s, 4, 88–90
investment in, 10, 21, 81
production function of, 83–88
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I

IALS. See International Adult Literacy Survey
IALS prose scores, 110
IEESA, 163, 166–167, 171
Immigration policies, 80
“Incentive-enhancing” preferences, 82
Income accounts

national, 40–43
overview of national, 40–43

Incremental earnings approach to measuring
and valuing output in education, 111–
113

Increments of health, valuing, 137–140
Independent Sector, 146
Index-number theorists, 34
Indexes

chain-weighted quantity, 34
direct quantity-based, 118
price-deflated quantity, 118
quality-of-life, 132, 176

Indicator approach to measuring and valuing
output, 107–111

IALS prose scores, 110
NAEP mathematics scores, 109
NAEP reading scores, 108

Infants, viewed as outputs, 80
Infectious diseases, 123
Input-output accounts, 40
Inputs

in education, measuring and valuing, 97–
105

in health, measuring and valuing, 125–131
in home production, measuring, 63–68
of home production, valuing, 68–73
quantities and prices (time use) for home

production data requirements, 76–77
Internal Revenue Code, 143, 145
International Adult Literacy Survey (IALS),

110, 114–115
Internet, 57
Investment, 94, 101, 111
Investments families make, in preparing

children for the future, 4–5
IRS Form 990, 158–159
Italy, 154

J

Journal of Economic Perspectives, 157n

K

“Knowledge sector,” 120
Kuznets, Simon, 1, 9, 55

L

Labor supply, 139
Laissez faire societies, 168
Laundry example, 75, 77
Leisure, 19, 61
Leontief system, 170

M

Marginal valuation, and total valuation, 36–37
Marital matching, idiosyncrasies inherent in, 51
Market and nonmarket factors, in defining

environment, 165–166
Market-based production technology, 59
Market inputs, and government inputs, 97–99
Market-oriented approaches, to health, 120–122
Market prices, 155–156
Market service providers, 31
Market substitutes, price of, in valuing inputs

of home production, 68–69
Maternal employment, 89
Meal preparation, 29
Measure of Economic and Social Performance

project (MESP), 173
Measurement objectives, 17–19
Measuring and valuing health, 131–140

defining the output, 131–133
measuring health status, 133–137
valuing increments of health, 137–140

Measuring and valuing inputs in education, 97–
105

market and government inputs, 97–99
national education expenses, 97–98
nonmarket time inputs, 100–105

Measuring and valuing inputs in health, 125–
131

Measuring and valuing output in education,
105–116

housing value approach, 113–116
incremental earnings approach, 111–113
indicator approach, 107–111

Measuring and valuing output in government
and private nonprofit sectors, 153–159

value imputations, 158–159
zero price problem, 155–158

Copyright © National Academy of Sciences. All rights reserved.

Beyond the Market:  Designing Nonmarket Accounts for the United States
http://www.nap.edu/catalog/11181.html

http://www.nap.edu/catalog/11181.html


206 INDEX

Measuring and valuing output of home
production, 74–76

Measuring health status, 133–137
Measuring inputs in home production, 63–68

time spent in home production, 65, 67
Measuring quantities, 27–28
Measuring time use, 43–52

American Time Use Survey, 45–52
previous collections of time-use data,

44–45
problems and nonproblems with ATUS, 48–

52
Medical care, 3, 22, 80, 118, 123

as a percentage of GDP, 121
Medicare program, 43
Medicine, discoveries in, 13
MESP. See Measure of Economic and Social

Performance project
Microwave ovens, 57
Mill, John Stuart, 93
Monetary values, 35
Motivation, 12–14
Mozambique, 155
Multinational Time Use Survey, 89

N

NAMEA system, 170
National accounts, 56
National Assessment of Educational Progress

(NAEP), 108–110, 114–115
mathematics scores, 109
reading scores, 108

National Bureau of Economic Research
(NBER), 55, 173

National Center for Charitable Statistics, 159
National Center for Education Statistics

(NCES), 52–53, 94, 97
National Center for Health Statistics (NCHS),

28, 122
National Education Association, 94
National education expenditures, 97–98
National health accounts, 120, 136n, 140
National Health and Nutrition Examination

Survey (NHANES), 140
National health expenditures, 121
National Health Interview Survey, 140
National Health Interview Survey on Disability,

126
National income accountants, 75

National income and product accounts
(NIPAs), 1–2, 5, 9–12, 16–17, 20–27,
39–43, 54–55, 63, 73, 78, 94, 117–122,
133, 142–148, 153, 156, 162, 166, 168–
169, 172, 176

gross domestic product and gross domestic
income, 41

imputations in, 42
scope of coverage in, 14–16

National income trends, 149
National Institute of Child Health and Human

Development, Early Child Care
Research Network, 83

National Institutes of Health, 157
National Longitudinal Survey of Youth, 113
National monuments, 34
National Research Council, 35, 119n
National Science Foundation, 66, 157, 173
National well being, 16
Natural resource depreciation, 165, 167
Nature’s Numbers, 4, 130, 163–164, 167, 171–

175
NBER. See National Bureau of Economic

Research
NCES. See National Center for Education

Statistics
NCHS. See National Center for Health

Statistics
“Near-market” activities, 18
Netherlands, 122, 155, 170
Netting-out rule, 129
New drugs, 118, 120
New Nonprofit Almanac, 142
NHANES. See National Health and Nutrition

Examination Survey
NIPAs. See National income and product

accounts
Noncompensated care services, 126
Nonlabor inputs, inputs of home production,

valuing, 73
Nonmarket accounting priorities, 19–23

linkage in future environmental directions,
173–174

Nonmarket factors, 2, 5–6, 10, 13, 35. See also
Market and nonmarket factors

development of, 12
production, 21, 32
recommendations for, 35, 37
in service-oriented areas, 8

Nonmarket satellite accounts, recommendations
for, 23
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Nonmarket time inputs, 100–105
time estimates, 100
time valuations, 101–105

Nonmedical technology, 3
Nonprofit economic activity, 11

recommendations for, 145
Nonprofit organizations, 141–144
Nordhaus, William, 18
Nutrition, 123

O

OECD. See Organisation for Economic
Co-operation and Development

Office for National Statistics (United
Kingdom), 45, 56, 81

“On call” schedules, 88
Opportunity-cost-based approach, 6, 30, 102
Opportunity costs

calculating, 32
non-negative, 103

Organisation for Economic Co-operation and
Development (OECD), 63n, 154

Aging-Related Diseases Study, 122
Out-of-pocket expenditures, 88
Outdoor cleaning, example of valuing inputs of

home production, 72–73
Output in education

measuring and valuing, 105–116
recommendations for, 116

Output in government and private nonprofit
sectors, measuring and valuing, 153–
159

Output in measuring and valuing health,
defining, 131–133

Output of home production, measuring and
valuing, 74–76

Output quantities and prices, for home
production data requirements, 77–78

Own-time inputs, 128
Owner-occupied housing, rental value of, 15
Ownership, 165

P

Paid caregivers, 91
Panel Study of Income Dynamics (PSID), 91

Child Development Supplement, 89
Panel to Study the Design of Nonmarket

Accounts, 2, 10
Parenting, 85, 102

Personal Consumption Expenditure report, 77
Personal responsibility, 82, 87
Philippines, 155, 170, 172–173
Physical capital stock, 10
Pigou, A.C., 14
Policy, 124, 168
Policy makers, 1
Pollution, 28, 130, 164–167, 172, 175
Poverty lines, 13
Price-deflated quantity index, 118
Price indexes, 27
Prices

assignment of, 28–34
of market substitutes, in valuing inputs of

home production, 68–69
Private nonprofit sector, 4, 141–162

conceptual framework, 143–146
data requirements, 159–160
donated goods, 153
measuring and valuing output in, 153–159
volunteer labor, 146–152

Pro bono legal services, 147, 149–150
“Pro-social” preferences, 82
Product accounts

national, 40–43
overview of national, 40–43

Productive capacity, 82
Productivity

economic, 1
estimating, 94
for home cleanliness, 61
in medical care, 117, 119
trends in, 115

Productivity-equivalent replacement wage,
102–103

PSID. See Panel Study of Income Dynamics
Public Broadcasting System, 155
Public goods, 141
Public policy, 79
Publication schedule, appropriate, 22

Q

QALYs. See Quality-adjusted life years
Quality-adjusted life-expectancy, 132
Quality-adjusted life years (QALYs), 124, 136
Quality-adjusted replacement cost, an

alternative approach to valuing inputs of
home production, 70–71

Quality-of-life indexes, 132, 176
Quantities, measuring, 27–28
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Quantity-based index, direct, 118
QWB (quality of well-being) survey, 136

R

Rawl’s veil of ignorance, 139
Recommendations

for the American Time Use Survey, 7, 46–
48, 77

for the Bureau of Economic Analysis
(BEA), 59

for the Bureau of Labor Statistics, 7, 48–52
for demographic data, 7–8, 53–54
for donated goods, 146
for an education satellite account, 97
for federal efforts, 164
for government inputs, 145
for health satellite accounts, 118, 131
for healthy activities, 128
for a household production account, 64, 74–

76
for nonmarket satellite accounts, 23
for nonprofit economic activity, 145
for output in education, 116
for a replacement cost measure, 6, 32
for satellite accounts for household

production, 73
for statistical agencies, 4
for time inputs, 68, 71
for time inputs to education, 103–105
for time use patterns, 100
for unpaid time, 127
for volunteer labor, 152

Regression discontinuity approach, 115
Reid, Margaret, 63
Religious organizations, 87, 143
Renewable environmental resources, in

defining environment, 167–169
Replacement cost approach, recommendations

for, 6, 32
Replacement wages, productivity-equivalent,

102–103
Research and development (R&D), 3, 130
Roofing example, 127

S

Safety devices, 3
Satellite accounts, 2–5, 11, 16–18

for education, 93
for government, 161

for health, 125
for household production, recommendations

for, 73
nonmarket, 23

School expenditures, 13
Scientific inventions, 13
Scope of coverage in the NIPAs, 14–16
SEEA. See System of integrated environmental

and economic accounting
Self-maintenance, 112
Self-selection, 138
“Sentinel capabilities,” 84
Services. See Goods and services
Sex act, 63–64
SF-36 questionnaire, 136
Shadow wages, 160
Sleep, 63–64, 112, 128–129
Smith, Adam, 93
Smoking, 129
SNA. See System of National Accounts
Social capital, 21, 34
Social scientists, encouraging in study of

nonmarket activities, 10
Social welfare, contributions to, 1
“Soft skills,” 82
South Africa, 155
Specialist approach, 102
Staged approach, 2
Standardized tests, 114
Statistical agencies, recommendations for, 4
Statistics Canada, 88
Subsoil resources, in defining environment,

166–167
Sweden, 110, 155
Symptoms, grading, 136
System of integrated environmental and

economic accounting (SEEA), 163,
170–171

System of National Accounts (SNA), 14, 17,
63n, 144, 151, 154, 169–171

T

Technical changes, 13, 57
Technology, 25, 29

household, 60–61
nonmedical, 130

Test scores, 107, 109, 113–115
Time diary, 46
Time estimates, 100
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Time inputs, 4, 6–7, 14, 30
market value of, 31
recommendations for, 68, 71

Time inputs to education
recommendations for, 103–105
value of, 104

Time parents devote to children, valuing, 91–92
Time spent in home production, 65, 67
Time use

by children, 90
measuring, 43–52
patterns of, recommendations for, 100

Time-use data, 39, 88
previous collections of, 44–45

Time valuations, 101–105
Tobin, James, 18
Total valuation, and marginal valuation, 36–37
Transaction costs, 31, 60
Travel-cost method, 172, 174
Treatment-based cost-of-disease approach, 122
Trends

historical, 13
in national income, 149
in productivity, 115

Trust for Philanthropy, 159

U

United Kingdom, 45, 56, 76, 81, 110, 122
United Nations, 14, 163
University of Essex, Multinational Time Use

Survey, 89
University of Maryland, 44, 66
University of Michigan, 44, 50
Unpaid time, 11

recommendations for, 127
Unpriced labor time, 148
Urban Institute, 146

National Center for Charitable Statistics,
159

Utility-based measures, 135

V

Valuation issues, 34–36
Value

imputations of, 158–159
of life, 177
of time inputs to education, 104

Valuing increments of health, 137–140
Valuing inputs of home production, 68–73

example of outdoor cleaning, 72–73
household members’ wage rates, 69–70
price of market substitutes, 68–69
quality-adjusted replacement cost

(alternative approach), 70–71
valuing nonlabor inputs, 73

Valuing the time parents devote to children,
91–92

Vocational students, 114
Volunteer labor, 4, 96, 126, 144

in the government and private nonprofit
sectors, 146–152

recommendations for, 152

W

Wage employment, women’s participation in,
58

Wage rates, 82
for household members, in valuing inputs of

home production, 69–70
marginal, 30
shadow, 160

Walker, Francis, 55
Welfare lines, 13
Willingness-to-pay estimates, 174
Work Limitation Questionnaire, 136n
Work Productivity and Activity Impairment

Questionnaire, 136n
World Wars, disruptions attributable to, 14

Y

YHL (years of healthy life expectancy), 136
Youth sports organization, 33

Z

Zero price problem, 155–158
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