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The decrease in the death rate, and the attendant increase in life
expectancy—more than doubling—during the last two centuries in the
richer countries, and in the twentieth century in the poorer countries, is
[sic] the most stupendous feat in human history.

—Julian Simon, introduction to The State of Humanity (26)

Angus Maddison’s (2001) historical estimates of annual real gross domestic prod-
uct (GDP) per capita show that nearly all the economic growth in annual real
GDP per capita that has ever occurred in the world occurred after 1820. Maddi-
son’s estimate of 1820 real GDP per capita of $667 at 1990 prices and others’
estimates that the real output per capita at which humanity can survive is approx-
imately $250 per year at 1990 prices imply that average world real GDP per capita
little more than doubled during the first several hundred thousand years of
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human existence.! During the past two hundred years, the world’s average real
GDP per capita has increased nearly ninefold. In the more developed countries,
the growth of annual GDP per capita has been much greater. Figure 1 illustrates
the recent explosion of the world’s average annual real GDP per capita.

The accuracy of the stunning picture of recent economic growth shown in figure
1 depends on whether annual real GDP per capita correctly reflects human welfare and
economic growth. Many economists have accepted real GDP per capita as a reasonable
proxy for human welfare. For example, Simon Kuznets explicitly defined economic
growth as “a sustained increase in per capita or per worker product” (1966, 1), and
Douglass C. North and Robert Thomas wrote that economic growth “implies that the
total income of society must increase more rapidly than population” (1973, 1). How-
ever, although few people deny that Maddison’s carefully researched historical data indi-
cate what happened to annual real GDP per capita over the past two hundred years,
some authors have objected to using real GDP per capita to measure human welfare.

A common theme in the economic development literature has been that the
growth in average annual real GDP per capita overstates the improvement in human
welfare.2 Some economists have suggested alternative measures of economic growth

Figure 1
Annual Real GDP per Capital: 0-1998

$5,000
]
= $4,000
O
)
~
S $3,000
a
U]
g
=~ $2,000

$1,000

T T T T T
0 1000 1500 1820 1900 1998

Source: Based on data from Maddison 2001.

1. See Pritchett 1997 for a justification of the $250 subsistence-income estimate.

2. See, for example, the discussions of the well-known Human Development Index (HDI) published annu-
ally by the United Nations Development Program (UNDP). See also Usher 1980 and Meier 1976, 12-18.
GDP-based growth measures continue to receive criticism; see, for example, Briscoe 2001. Van den Berg
2001 describes the many alternative measures of economic growth.
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that focus on health, education, political rights, and many other conditions that are
equated with the quality of life. Julian Simon (1995a) and others have pointed out that
virtually all measures of human welfare have improved greatly over the past two hun-
dred years, in which case the general impression given by figure 1 is not misleading.3
However, because most of the other measures have not improved by as great a multi-
ple as real GDP per capita, the perception remains that the growth in annual GDP per
capita overstates the improvements in human welfare during the past two centuries.

In this article, I argue that the various alternative measures of human welfare do
not remedy a serious fundamental shortcoming of annual real GDP per capita as an
indicator of human welfare, which is that it fails to measure the Jfetime welfare of
individuals. The many alternative measures of human welfare that have been pro-
posed are, like GDP, also annual flows or point-in-time stocks, none of which tells us
anything about individuals’ lifetime welfare. A simple measure of average individual
lifetime welfare fortunately can be constructed easily from readily available data. This
measure indicates that the recent growth of individual welfare actually has exceeded
the growth indicated by annual real GDP per capita.

Alternative Measures of Human Welfare

Economists have suggested many alternative measures of human welfare, including
life expectancy, infant mortality rate, caloric intake, access to safe water, adult literacy
rate, school enrollment, the distribution of income, hospital beds per capita, and a
long list of other similar measures of the “quality of life.” One especially popular
approach to improving on GDP measures of growth has been to use a weighted aver-
age of several alternative measures of human welfare. Typical of this approach is the
well-known Human Development Index (HDI) published annually by the United
Nations Development Program (UNDP). The HDI is a weighted average of real
GDP per capita, a measure of health, and a measure of education.

Representing many development economists’ belief that the welfare effect of mar-
ginal income declines as income per capita rises, the HDI decreases the weight of real
GDP per capita relative to the other measures as real output per capita rises. In fact,
until recently, increases in real output per capita carried weight in the HDI only for low
levels of annual output per capita.# Specifically, before 1999, the relationship between
annual real GDP per capita and human welfare that the UNDP assumed was the one
depicted by the solid “kinked” line in figure 2. Thus, increases in GDP per capita up to
the world average of about $5,000 had a strong effect on the value of the overall HDI
index because, as the solid line in figure 2 shows, in that range small increases in GDP
per capita were assumed to bring large increases in human welfare. After the world’s
average GDP per capita of $5,000 was reached, however, further increases in output

3. See, for example, the many papers included in Simon 1995b.

4. The methods used to calculate the HDI are described in the “Technical Note” in the UNDP 1999,
159-60.
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Figure 2
Welfare and GDP: UNDP
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were assumed to matter only slightly for human welfare, and hence further growth of
output per capita was deemed to be of little importance. This approach meant that the
great differences in real output per capita between Japan and a middle-income country
such as Mexico made almost no difference for the two countries’ relative HDI indices.
The idea behind this approach was that people have certain “basic needs,” and once
these needs are satisfied, further increases in consumption will be largely superfluous.>

Beginning with the 1999 HDI, a more “curved” relationship between income
and welfare was assumed, at the urging of Sudhir Anand and Amartya Sen (1999). Sen

<

writes: “we have excellent reasons for wanting more income or wealth. This is not
because income and wealth are desirable for their own sake, but because, typically, they
are admirable general-purpose means for having more freedom to lead the kind of lives
we have reason to value. . . . The usefulness of wealth lies in the things that it allows us
to do—the substantive freedoms it helps us to achieve” (1999, 14). In other words,
economic growth increases positive economic freedom, and that increase has real wel-

fare implications. As a result of such reasoning, the 1999 HDI was modified so that the

5. Ideology may also have inspired the UNDP’s procedure: the UNDP has often emphasized distribution
over absolute growth in the belief that people with “below average” incomes are justified in aspiring to
higher incomes, but those with high incomes engage in only superfluous consumption.
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relationship between real GDP per capita and individual welfare was assumed to be the
one shown by the dashed curve in figure 2 (UNDP 1999). Note, however, that
although the revision of the HDI accepts that welfare always is related positively to real
GDP per capita, the HDI still does not assume a constant one-to-one relationship.

Apart from the possibility that welfare gains from GDP growth might be non-
linear, the growth of annual real GDP per capita may exaggerate improvements in
human welfare for other reasons. A well-known shortcoming of GDP is that it counts
only legal market transactions, omitting household production, illegal or “under-
ground” production, and leisure despite their effects on human welfare. The omission
of household and underground activity, for example, causes the growth in official
GDP to overstate true growth in production if the unrecorded economic activity
shrinks as a percentage of total economic activity. As Scott Fuess and I (Fuess and Van
den Berg 1996, 1998) found for the United States and Mexico, this development
probably has occurred in many economies as women increasingly have entered the
formal labor market and have substituted paid work for previously unvalued but valu-
able housework. GDP may also overstate real growth in output because it does not
account for the depletion of nonrenewable resources. Martin Weitzman (1999) has
estimated the cost of resource depletion in order to derive net domestic product
(NDP), and he has found that the annual depletion of the world’s major minerals is
equivalent to approximately 1 percent of real GDP per year.

Growth of Real GDP per Capita May Understate
Improvements in Human Welfare

Not all evidence supports the belief that the estimated growth of annual real GDP per
capita overstates the growth of human welfare. Michael Boskin and others (1996)
contend that the U.S. government’s consumer price index consistently has overstated
annual inflation by approximately one percentage point because it has not accounted
adequately for quality improvements or product substitution.® If inflation has been
overstated, then the growth rate of annual real GDP per capita has been understated
by one percentage point per year, and the growth of material wealth since 1900 has
been more than double what GDP per capita indicates.

Annual real GDP per capita also ignores the fact that economic growth usually
increases not just the quantity of output but also the yariety of output. Increased vari-
ety, all other things being equal, enhances welfare (Federal Reserve Bank of Dallas
1999). Because GDP is a measure of aggregate output, it makes no difference for
GDP whether you eat the same $5.75 lunch consisting of a hamburger, french fries,
and a Coca-Cola every day of the week or whether you eat the $5.75 hamburger dish
only on Monday, and you then eat a $4.50 Mexican taco platter on Tuesday, a $4.00

6. The findings of Boskin and others 1996 are summarized conveniently in Boskin and others 1998.
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spaghetti dish on Wednesday, a $5.00 Chinese meal on Thursday, and a $9.50 Japan-
ese sushi lunch on Friday. The value of the five lunches is $28.75 in either case, and
GDP will be the same in either case. For most people, however, the variety of five dif-
ferent meals is preferable to eating the same hamburger platter every day of the week.

The preceding discussion suggests that we are not yet close to a consensus on
whether annual real GDP per capita overstates the improvement in human welfare over
the past two centuries. The discussion, however, does bring out a more subtle and more
important point, which is that economists and statisticians have missed a critical weak-
ness of annual real GDP per capita and of all the alternative measures that have been pro-
posed, despite all their efforts to improve the measurement of economic growth.
Annual output or any other measure used to calculate welfare at some point in time can-
not capture welfare as individuals experience it over the course of a lifetime.

How Should We Measure
the Growth of Individual Welfare?

Real GDP per capita is an aggregate value measured over some arbitrary brief period
and divided by the number of people alive at that time. Individuals live for more than
one year, however, and their personal welfare depends on a lifetime’s consumption of
goods and services. In this regard, none of the popular alternative proxies for human
welfare is any more appropriate than real GDP per capita. For example, measures such
as literacy, years of schooling, political freedom, clean air, or the number of hospital
beds are also either annual flows or point-in-time quantities, not lifetime totals.

It is easy to show that the current practice of using annual real GDP per capita
to measure human welfare gives us a hopelessly inaccurate measurement of individual
welfare. Suppose that two countries have the identical annual real GDP per capita of
$10,000. Suppose, also, that in one country everyone lives to the age of eighty, but in
the second country people live only to the age of thirty. In which country are indi-
viduals better off? To suppose that these two countries provide their residents with the
same levels of welfare would be unreasonable. The human welfare that interests econ-
omists cannot be captured by a collective measure of average real GDP or by the aver-
age of any of the popular alternative measures of welfare, quantified over some brief
period or at some point in time.

Individuals judge their welfare by the quality of life and by the length of time that
they can experience a particular quality of life. Therefore, a measure of an economy’s
capacity to satisfy human wants must take into account not only how much people have
at some moment or period of time, but also how long the economy can keep people
alive and able to experience the annual flows of goods and services that the economy
produces. An acceptable measure of human welfare must be a lifetime measure.

A better measure of individual human welfare would be the average annual GDP
per capita zimes the average life expectancy that the economy provides its citizens. The
same point applies to the many alternative welfare measures based on point-in-time

THE INDEPENDENT REVIEW



ANNUAL REAL GDP AND THE GROWTH OF INDIVIDUAL WELFARE + 187

quantities or on annual flows. If education is deemed to be a better measure of human
welfare, the effect of education on human welfare depends on how long people live to
benefit from their education. If health or economic freedom is an important yardstick
with which to measure human welfare, we must adjust these measures for the length
of a lifetime that the average person experiences health or economic freedom.

If an economy provides the conditions under which individuals can live longer, that
provision in itself increases individual welfare. If the economy can both keep people alive
longer and provide more goods, better health, and more education, then the welfare of
individuals is enhanced further. Some of the different measures of economic growth—
such as life expectancy, real income per capita, or even weighted averages of variables that
reflect quality of life—are in many cases not alternatives but multiplicatives.

Expected Individual Lifetime Welfare

The most direct approach to deriving a measure of lifetime individual welfare, for
which data are readily available, is to calculate the product of annual real GDP per
capita and life expectancy at birth. Life expectancy in a given year is the average age to
which a group of newborns would live if the members of that group remained subject
to the age-specific death rates prevailing in their year of birth. Annual real GDP per
capita, of course, indicates the value of goods and services that the economy is capa-
ble of providing the average person in a given year. Hence, the product of the two
measures indicates the economy’s capacity in a certain year (1) to provide material
welfare and (2) to sustain an individual life. Frank Lichtenberg (1998) introduced just
such a measure, which he denotes as Y; = (Y,)(E), where Y; is expected lifetime GDP
per capita, Y, is average annual GDP per capita, and E is life expectancy. Lichtenberg
introduced this measure as part of his study to estimate the value of pharmaceutical
innovation.” This measure can be used for studies of economic growth, human wel-
fare, and overall economic performance because the data needed to calculate it are
readily available. In the remainder of this article, I refer to this multiplicative measure
as the expected individual lifetime welfare (EILW).

Using Maddison’s (2001) data, the Indian economy in 1998 had the capacity to
provide the average person with $1,746 worth of goods and services each year and to
keep the person alive to enjoy that amount of consumption for sixty years. Thus,
Indian EILW was equal to $104,760. In the United States in 1998, the economy pro-
vided on average $27,331 worth of goods and services under conditions that would
let people live, on average, for seventy-seven years. Thus, U.S. EILW in 1998 was
$2,104,487. Although the U.S. real GDP per capita is a little less than sixteen times
as great as that of India, its measure of expected lifetime welfare per capita is more
than twenty times as great. The average American gets to enjoy the (higher) income

7. Van den Berg 2001 calculates a historical series of Lichtenberg’s measure for India, Mexico, Spain, Rus-
sia, and the United States, based on data from Maddison 1995.
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seventeen years longer than the average Indian gets to enjoy the (lower) income.
Thus, the average American is relatively better off than either GDP per capita or life
expectancy by itself indicates.

Lifetime Welfare Should Not Be Discounted

Almost thirty years ago, Dan Usher (1973) suggested the use of discounted lifetime
earnings as a measure of individual welfare. More recently, William Nordhaus (2002)
and Kevin Murphy and Robert Topel (1999) have used the discounted flow of life-
time consumption to measure the gains in human welfare from improved health.8 We
are indebted to Usher for introducing the idea of using a lifetime measure as a proxy
for national welfare, but his discounting procedure is not appropriate for measuring
the economy’s capacity to provide a lifetime of welfare-enhancing output.? It is worth
a brief digression to point out why discounting is not appropriate, given economists’
natural tendency to discount lifetime flows of income.

By discounting the future flow of income, present income would be valued
more highly than income that arrives later in life. There is no obvious reason to
weight one year more highly than any other in calculating lifetime welfare.10 There
is substantial evidence that at any single point in time, people value the present
most highly and discount both the future and the past. This discounting of both the
present and the past implies a well-known time inconsistency problem: later in life
people are likely to regret what they did earlier in life.1l Older people will wish they
had studied harder, saved more, drunk less, and so forth when they were young.
The importance of this observation is that in calculating lifetime welfare it is neces-
sary to measure a person’s evaluation of welfare at each period of a person’s life, not
from the perspective of one point in time as in the case of discounted lifetime
income per capita.

Figure 3 illustrates a series of hypothetical discounted views of lifetime income at
different ages in an individual’s life. Individuals discount both the past and the future.
They of course may discount the past differently than they discount the future, and
they may discount the past and future differently at different ages. The curves may
not be symmetrical in both directions from their peaks. The peaks may differ in height
for different years of individuals’ lives; for example, children may view a given level of

8. The papers by Lichtenberg (1998), Murphy and Topel (1999), and Nordhaus (2002) will be published
by the University of Chicago Press in a forthcoming volume edited by Murphy and Topel. Murphy and
Topel’s research is summarized in Murphy and Topel 2000.

9. Usher (1980) uses a similar approach.

10. Carryover from the welfare of previous years or anticipation of the welfare to be experienced in future
years may augment or diminish the welfare experienced in any given year, but that possibility does not imply
that future welfare necessarily must be discounted and converted to a present welfare value.

11. For a discussion of bidirectional discounting and the time inconsistency problem that it creates, see
Caplin and Leahy 2000.
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Figure 3
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material welfare differently than adults. Hence, the shapes of the curves in figure 3
should be seen as illustrative only. What is clear, however, is that lifetime welfare is the
sum of the welfare values enjoyed in each year or at each point in time, which is shown
by the peaks of the curves. As an approximation, it is clearly more accurate to treat
lifetime income as a sum of equal peaks, given by average annual real income per
capita, as Lichtenberg suggests, than as a series of continually decreasing discounted
future income flows, as Usher has proposed.

Growth of Expected Individual
Lifetime Welfare Since 1820

Table 1 presents measures of EILW for a group of countries for which both real GDP
per capita and life expectancy data are available from 1820 to the present. The table
makes it clear that our understanding of economic growth changes substantially when
we measure it by EILW. The EILW data specifically show that the growth of human
welfare has been much greater than the rate of growth calculated using just real GDP
per capita. In @/l countries, EILW growth was faster than the growth of real GDP per
capita. In China, for example, EILW growth was positive between 1900 and 1950
even though real GDP per capita shrank. In India, EILW grew nearly twice as fast as
real GDP per capita. Only in the case of Russia from 1950 to 1998 did EILW growth
differ little from the growth of real GDP per capita—Russia and its predecessor, the
USSR, experienced virtually no improvement in life expectancy over this period.
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The more rapid growth of EILW means that the growth of annual real GDP per
capita understates the growth of lifetime material welfare. Even if the relationship
between output and human welfare is nonlinear, human welfare still might have
increased more rapidly than the growth of annual real GDP per capita indicates.

Convergence and Divergence
of National Welfare Levels

Because the EILW permits a more accurate depiction of individual welfare, it can also
help us get a better answer to the question of whether individual welfare is becoming
more or less equal among the countries of the world. The rate of absolute conver-
gence of real income per capita across countries or regions can be found by estimat-
ing the regression equation

In(y,,,)—-1In{k,) =a+ bln(y,),

in which y, is real income per capita in year ¢. If the coefficient & is negative, we can
conclude that real incomes per capita converged over the period from year t to year ¢
+ n. The speed of convergence is equal to £ = —In(1 + 4)/», and the often-reported
half-life, t*, of the absolute income gap is the solution to e®* = 0.5, or t* = —
In(0.5)/8. Table 2 presents regression estimates and, where the regression coefti-
cients were negative, the speed of convergence for both real GDP per capita and the
EILW for the countries included in table 1.

Table 2 makes it clear that average individual welfare across countries diverged
sharply during the 1800s. It makes little difference whether annual real GDP per
capita or the EILW is used to compare welfare across countries. The coefficients from
regressing subsequent growth on the initial levels of annual real GDP per capita and
the EILW are positive and nearly identical for the period 1820-1900.

In the twentieth century, there are substantial differences between what real GDP
per capita and the EILW show about the convergence of average individual welfare.
For the period 1900-1950, the regression coefficients for both annual real GDP per
capita and the EILW are still positive, but they are much smaller than for the nine-
teenth century. Note also that the coefficient for the EILW is considerably smaller than
in the regression equation relating the growth and initial levels of annual real GDP per
capita. Thus, individual welfare appears to have diverged less rapidly during the first
half of the twentieth century than data for annual real GDP per capita indicate.

During the second half of the twentieth century, the relatively more rapid con-
vergence of the EILW, compared to annual real GDP per capita, indicates that individ-
ual welfare probably converged more rapidly than comparisons of real GDP per capita
suggest. The half-life of the differences in welfare across the sample of countries is
approximately only 100 years in the case of the EILW, but it is approximately 160 years
for annual real GDP per capita.
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Table 2
Convergence of Human Welfare for Twelve Countries: 1820-1998
1820-1900 1900-1950 1950-1998

Real Per Capital GDP

Regression coefficient: 0.65800 0.13160 0.18756

Speed of Convergence: 0.00632 0.00247 0.00433
EILW:

Regression coefficient: 0.63230 0.08720 0.27650

Speed of Convergence: 0.00612 0.00167 0.00674

Some Qualifications and Extensions

The growth of EILW may still understate the gains in human welfare brought about
by increases in life expectancy. GDP does not account for leisure. Therefore, EILW,
which is simply annual real GDP per capita multiplied by life expectancy, also does
not take into account this other source of individual welfare. Given that work hours
tend to decline and leisure tends to increase as income per capita rises, the growth
of EILW will tend to understate the growth in actual individual welfare. Robinson
(1995), Nordhaus (2002), and Murphy and Topel (1999) effectively account for
leisure as well as for material wealth by using estimates of the “value of life” to arrive
at their measures of lifetime welfare for people currently living in the United
States.12 Their estimates of average lifetime welfare for the United States greatly
exceed the much simpler EILW measure presented in this article. The much more
complex methods they used do not readily lend themselves to making comparisons
across countries and over long periods, as the simple EILW so conveniently lets us
do. However, their much higher values of lifetime welfare suggest that the EILW
measure’s omission of the value of leisure most likely causes it still to underestimate
the true growth of individual welfare over the past two hundred years.

Another reason why EILW likely still understates individual welfare gains over
the past two hundred years is that it does not account for the fact that not only has the
average age increased, but the standard deviation of age at death has declined.
According to Lichtenberg, “People tend to live longer than they used to, and there
is also less uncertainty about the age of death. . . . If people are risk averse, they are
made better off by the reduction in the variance, as well as by the increase in the
mean, of the age of death” (1998, 2—3). This same point was also made some years
ago by the demographer Massimo Livi-Bacci (1997), who described the reductions in

12. For a review of the literature on estimating the value of life, see Viscusi 1993.

VOLUME VII, NUMBER 2, FALL 2002



194 « HENDRIK VAN DEN BERG

infant mortality and the remedies for the many diseases that randomly attacked peo-
ple of all ages as adding “order” to life and permitting people to more effectively plan
and organize their lives.

It is not difficult to imagine multiplicative adjustments for other economic and
social conditions that enhance or diminish the accuracy of real GDP per capita as a
measure of human welfare. For example, real GDP per capita might be multiplied by
a factor representing positive economic freedom, which, as suggested by Amartya Sen
(1999a, 1999b), improves as the economy increases its productive capacity. Certainly
the freedom to choose where one works and what one consumes is worth at least
some small percentage of national income. On the other hand, dictatorships, discrim-
ination, threats to personal safety, and the lack of protection of personal property
diminish the real value of measured real GDP per capita. In this sense, Latin America’s
well-documented “lost decade” of the 1980s may not have been so “lost,” given that
life expectancy improved, access to education increased, and democracy replaced dic-
tatorships in nearly all of the region’s countries.

Some extensions and refinements of EILW are worth pursuing in the future. For
example, the Disability Adjusted Life Expectancy (DALE) data just published by the
World Health Organization (WHO) are certainly a better means of measuring a per-
son’s lifetime welfare than simple life expectancy (WHO 2000). These new estimates
of how long people can be expected to live in good health and to be able to enjoy fully
their material wealth, their education, and their lifestyles unfortunately exist only for
one year. Therefore, growth rates incorporating this measure cannot be calculated yet.

The issue of which measures best reflect human welfare remains to be settled, of
course. Any future improvements in the way we calculate GDP would also make
EILW a more accurate measure of lifetime welfare as well. However, the measures we
use to represent individual welfare will improve our understanding of individual wel-
fare only if they reflect lifetime welfare.

Summary and Implications

The appropriate way to measure human welfare, in line with economists’ focus on
individual human welfare, is to quantify the economy’s capacity to provide the aver-
age individual with a lifetime of welfare. This focus demands that our measures of
economic performance reflect not just the average annual or some other point-in-
time level of welfare, but also how long the economy can keep the average person
alive to experience that level of welfare. Julian Simon’s statement in the epigraph to
this article suggests that the actual improvement in individual welfare has been much
greater than the customary measure of annual real GDP per capita shows. The long-
running debate about how to measure economic growth and human welfare really
has missed the mark by focusing on which annual flows or instantancous stocks of
output and other “quality of life” variables best represent the growth of human wel-
fare. It is surprising that development economists have never questioned using
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annunl measures of human welfare, which completely ignore the “stupendous”
increase in longevity.

Perhaps the seemingly difficult task of compiling measures of lifetime welfare has
discouraged researchers from abandoning their annual and point-in-time stock meas-
ures. The difficulties in generating historical series for a large number of countries
using Nordhaus’s (2002) and Murphy and Topel’s (1999) methods seem to support
the impression that lifetime welfare measures are more theoretical than practical. This
impression, however, is wrong. A multiplicative measure, EILW—for which data are
readily available—captures lifetime welfare at least as well as GDP captures annual wel-
fare. EILW has grown more rapidly than conventional measures such as real GDP per
capita. Given the “stupendous” increases in life expectancy, as well as the general
improvements in nearly all alternative measures of human welfare, lifetime measures of
welfare that reflect both the quality of life and the length of life confirm the general
impression given by Maddison’s estimates of real GDP per capita—namely, that indi-
vidual welfare has grown enormously over the past two hundred years. In fact, lifetime
measures of welfare reveal that the improvement in individual welfare may have been
understated, not overstated, by the growth of annual real GDP per capita.
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