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Abstract
Conventional national wealth statistics are seriously misleading, because they omit the largest
single item of measurable wealth. The omitted item is the present value of future surplus
personal labor income, or "potential personal labor surplus" (PPLS). The numerical value of
this item can only be estimated indirectly, subject to significant uncertainty, which probably
accounts for its omission. However, it appears to be several times larger than any other
category of national wealth, accounting for roughly two thirds of the total, even in the most
conservative (zero growth) calculation. For this reason, concems about the absolute magnitude
of the federal deficit in relation to the national debt may be somewhat excessive.
On the other hand, the PPLS component is a very sensitive function of economic growth,
especially because the cost of minimal poverty-level subsistence must be subtracted from the
total of future labor income and does not change from one growth scenario to another. For
this reason, estimates of the national wealth are very sensitive to assumptions about future
growth. If we assume zero real growth for the next 35 years, PPLS amounts to approximately
$45 trillion, and aggregate national wealth (exclusive of any adjustments for environmental
degradation) amounts to about $63.8 trillion. If we assume 1% real growth, however, the
PPLS component, and the grand total, both increase by $18.6 trillion. With 2% real growth,
PPLS increases by $41.8 trillion, as does the aggregate.
There is a further component of national wealth that cannot be measured with confidence by
any existing methodology, namely the physical and biological environment, within which our
economic system is "embedded". However, although there is no established method of
accounting for this component, it cannot be dismissed as negligible. In the absence of an
absolute valuation methodology, it can be assumed that unavoidable costs of maintaining the
environnent in a sustainable state should also be taken into account. Such costs would include
any costs of economic "restructuring" to achieve long-run sustainability. These future costs,
which may amount to many trillions of dollars, should be subtracted from the wealth
aggregate.

Introduction
Wealth, as applied to an economic system, or a nation 1is an important but slippery concept.
National wealth is not a simple generalization of individual "net worth", due to die peculiar
role of the government. It is not simply the sum total of the financial net worth's of
individuals. Individuals count holdings of govemment bonds as assets and credit card debts
as liabilities. The conventional method of accounting for national wealth does exactly the
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opposite. We argue, however, that the conventional method is fundamentally inconsistent and
incomplete.
One source of confusion relates to the difference between "tangible" and "intangible" wealth.
Tangible wealth consists of structures and artifacts. It is essentially physical in nature. At one
Lime it might have been reasonable to define the sum of ail human wealth as the sum total
of reproducible tangible wealth, plus land, animais and forest resources. However, this is no
longer adequate, for two reasons. First, human wealth is created, in part, by research, design,
engineering, information processing, and communications activities. These are activities that
require very little physical equipment in relation to the value created. Many of the products
of human activity are essentially intangible, yet enduring. (Indeed, many would argue that
knowiedge is the only real source of wealth). Second, defining wealth in terms of tangible
property neglects the important role of futures markets.
It is tempting at first to equate "intangible" wealth exclusively with "financial" wealth, which
is an artifact of the futures markets. But this is dangerous. The two may be equivalent if
futures markets possess perfect information about the future, but this is not the case in the
real world. One of the key characteristics of intangible wealth is that it is not necessarily
"divisible" into individual shares that can be owned and exchanged in a marketplace.
An important aspect of the intangible wealth of a nation is collective and social. It relates to
social organization, inter-generational relationships (e.g. whether parents feel an obligation
to educate and support their children, or whether they feel entitled to be supported by their
children), attitudes to work (e.g. the "work ethic"), attitudes to education and learning,
attitudes to science, attitudes to science and religion, etc. These things are obviously of the
utmost importance, and they probably account for most of the differences in economic
performance of countries. However, direct measurement remains a problem, and this aspect
of intangible wealth will not be considered further in this paper, except insofar as it may be
captured in the financial futures markets.
Another difficulty in measuring wealth relates in part to the treatment of debt. Individuals
count govemment debt instruments (bonds) as assets and components of persona' wealth. On
the other hand, national accounts treat govemment debt as liabilities with no corresponding
underlying assets. However, the latter approach is inherently inconsistent with the standard
treatment of financial assets, as will be pointed out hereafter.
The inconsistent treatment of debt, together with the problem of dealing with intangibles, is
probably enough to account for the fact that wealth, as a variable, is rarely used in macroeconomic modelling or analysis. However, a further omission from the standard definition of
wealth is the absence of any allowance for natural resources and environmental assets that are
not exchangeable in any market and hence unpriced. This paper discusses the difficulties in
greater detail and suggests some improvements in the accounting methodology.

Official Estimates of U.S. National Wealth
For national accounting purposes it is usual to identify two major categories of wealth, viz.
"tangible" and "financial". The first comprises land and reproducible structures and equipment.
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The second consists of financial assets, less fmancial liabilities. These categories are defined
in more detail below.
Although there exists a well-developed market for farmland, and urban land, it is difficult to
segregate the aggregate value of land from the value of structures occupying the land. Land
designated as "cropland" in the U.S. amounts to about 470 million acres. An additional 600
million acres is grassland pasture, and 650 million acres is force Farmlands are valued in
accordance with productivity. The average value of farmland, including structures, in the U.S.
in 1989 was $667/acre (down from $737/acre in 1980), for a total of $659.4 billion (current
dollars).1
There is no official data on the value of other land (mostly owned by the federal or state
governments), such as national forests, parklands, land devoted to highways and airports (27
million acres), military and industrial purposes (24 million acres) and so on. However,
(omitting parks and national monuments) it is surely safe to assume that grasslands and
forests are, in toto, worth considerably less than productive farmlands on a market value basis.
That is, if sold at auction for what they would bring, the maximum value of public lands that
could be realistically sold would be a few tens of billions of dollars. There is a notion that
is popular among some conservatives that the U.S. government debt could be significantly
reduced or even paid off by selling public lands. This is simply wishful thinking. (The value
of essential environmental services associated with the land, such as waste assimilation and
nutrient recycling, is not included, however). A grand total for ail U.S. rural land, at probable
market value, would be well below $1 trillion.
So-called "tangible reproducible assets" are separately accounted for. These consist mainly
of structures (including so-called infra-structure) and equipment. The gross value of such
assets in the U.S. in 1989 was $23.8 trillion. Of this, structures accounted for $14.77 trillion
and equipment accounted for the rest. The net stock (essentially, book value) of private
tangible assets was $8.18 trillion, while the net stock of tangible assets owned by government
was $2.65 trillion. The gross value of consumer durables (included in the total) was valued
at $1.934 trillion in the same year.2
Net depreciated values, cited above, take into account standard depreciation schedules,
determined for tax purposes by the Internai Revenue Service. The usual depreciation
accounting method — called "straight-line" — is to deduct a simple fraction (1/N) from die
initial value of the investment each year, until the residual (depreciated) value is zero. The
number N allowed by the LR.S. may vary from 5 to 40 years.3 Clearly, in the case of many
long-lived assets this depreciation schedule (which is determined for tax purposes, not to
provide realistic estimates of value) is far too fast.

1

Stadstical Abstract of the United States, 1991, Table 1123.

2 Statistical Abstract of the United States,

1991. Table 762.

3 The Commerce Dept. defines gros (private) assets as the sum total of privas capital formation, assuming
retirement of the asset at the end of a period that is 85% of the "service life" allowed for tax purposes by I.R.S.
Bulletin F. Net capital assets are ealculated by straight-line depreciation at standard rates, over the service life.
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While most business structures and virtually all equipment really do lose their value over 40
years, this is by no means truc of residential houses or infrastructure. Many of these assets
actually appreciate over time. For this reason, a third measure — replacement value — is
probably more appropriate for some kinds of assets, especially water and sewer systems, roads
and bridges, rail fines, tunnels, harbors, etc.4 Evidently their replacement value would be
significantly greater than the net value, and probably even greater than the gross value. It
therefore seems reasonable (for present purposes) to value structures at gross levels (about
$14.8 trillion) and equipment at net (depreciated) levels (about $4 billion), for a total of $18.8
trillion.
To the foregoing types of tangible wealth we should probably add another for unproductive
forms of personal or public wealth, such as works of art or "collectibles". The market value
of such forms of wealth is unknown, but is unlikely to exceed a few hundred billion dollars,
at most.
It is important to note that, typically, real tangible wealth is acquired by borrowing, where
the loan is secured by the tangible wealth in question. For instance, when a person buys a
home, he usually does so with a mortgage. Evidently, it would be double counting to add both
kinds of wealth — the tangible asset and the debt instrument. In accounting methodology, this

in this œntext, the US. Army Coqs of Engineers has estimated that $1$ trillion in repairs is needed on aging
infrastructure. This figure is out of scale with the nominal $2.65 trillion net value assignat by government accounting
methodology to such assets.
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SOME COMPONENTS OF NATIONAL WEALTH, BASED ON NATIONAL ACCOUNTS DATA, 1945-1990 (1982 Dollars)
1945

1950

1955

1960

1965

1970

1975

1980

1985

1989

1990

471.8
263.3
635.5
1076.6
1266.3

713.8
436.2
539.0
1149.8
939.2

989.4
571.0
1039.2
1190.4
1017.5

1202.9
624.7
1275.7
1249.8
1143.9

1347.4
688.2
1851.0
1330.8
1387.3

1602.4
865.1
1689.1
1331.5
1626.9

2009.9
971.0
1038.9
1615.7
1830.6

2849.5
1131.4
1291.7
2259.8
2062.8

3037.4
1244.6
1681.5
1999.8
3032.1

3620.3
1502.0
2031.4
2045.5
3871.7

3424.1
1510.8
1739.4
1967.0
3784.8

799.2

1233.8

1671.3

1973.6

2234.0

2712.1

3259.5

4298.3

4619.3

5481.4

5282.6

7 Subtotal, private financial wealth

2978.4

2628.0

3247.1

3669.4

4569.1

4647.5

4485.2

5614.3

6713.4

7948.6

7491.2

8 Total private wealth

3777.6

3861.8

4918.4

5643.0

6803.1

7359.6

7744.7

9912.6

11332.7

13430.0 12773.8

9 Govt tangible reproducible assets (d)
10 Federal govt net financial assets
11 State & local govt net financial assets

-1272.5
-4.6

-786.8
-15.8

-736.1
-76.6

-676.0
-134.6

-659.8
-163.7

1594.0
-597.8
-197.8

1753.0
-643.1
-155.3

1878.0
-702.9
-79.9

2012.0
-1287.6
-53.8

2198.0
-1735.7 -1860.5
-77.6
-94.0

12 Subtotargovt net financial assets

-1275.5

-801.1

-810.9

-808.5

-820.9

-792.8

-793.0

-775.0

-1333.6

-1804.6 -1946.2

13 Subtotal of above, excluding row 9

2502.1

3060.7

4107.5

4834.5

5982.2

6566.8

6951.7

9137.6

9999.1

11625.4 10827.6

8160.8

8704.7

11015.6

12011.1

1 Real estate, owner (inc. non-profit institutions) occupied
2 Consumer durables
3 Corporate equity (a)
4 Non-corporate business equity
5 Other equity (b)
6 Subtotal, tangible reproducible private wealth (c)

14 Total of above, including row 9.

a. Market value of securities, where available
b. Credit market instruments, life insurance and pension reserves, security credit and miscellaneous assets, net of liabilittes
c. Includes wealth held by households and nonprofit institutions (e.g. churches, universities, foundations, etc.)
d. Including infrastructure, buildings, vehicles, military equipment, etc. Data from Statistical Abstract of the U.S., 1991, Table 762.
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is no problem. The home "owner" did not increase his net worth by buying the home, because
the value of the asset is accompanied by a liability. By the same token, the lender's net worth
did not decrease, because bis monetary outlay was balanced by an asset on the books. The
lender's asset is a lien: the right to foreclose and sell the property, should the borrower fail
to repay on schedule. (If the tangible asset is destroyed, however, the lien is worthless). This
category of secured debt also includes some consumer installment bans (e.g. car bans),
"commercial paper", letters of credit, and equipment leases.
Clearly, a distinction must be made between debt instruments that are secured by liens on
specific assets of some sort, and debt instruments that are unsecured. A mortgage instrument
is a property right, exercizeable under specific conditions. By contrast, credit card bans are
secured only by the reputation and future earning power of the card-holder. Similarly,
government debt is not secured by hard assets, but by the "faith and credit" of the government
body, backed up by future tax receipts. Since government bonds are not liens against tangible
reproducible wealth, as such, they are treated as simple subtractions from national wealth,
even though treasury bonds are regarded by the financial markets as the safest and mort
secure of all forms of wealth. Obviously such bonds constitute an important component of
many personal investment portfolios. There is something fundamentally contradictory about
this, as I noted earlier.
From the accounting perspective, the intangible wealth of a firm or an individual can be
approximated in financial ternis as the discounted present value of its expectations of future
eamings. To be concrete, it is usual to define net profits in die case of businesses. The
corresponding definition for individuals would be expected future personal income, net of
"cost of living" at a subsistence level, and also deducting unavoidable items such as taxes and
debt service. Thus, the market value of Me private business sector can be equated to the
discounted present value of expected future corporate profits, after debt service and taxes. In
die case of corporations with traded securities, this valuation can be equated to the market
value of the securities. In 1990 U.S. corporations were worth $2,330 billion (vs. $2,615.4 in
1989), while unincorporated business units were valued at $2634.7 billion ($2633.5 in 1989)
net of debt, in current dollars.5 Unfortunately, part of the assets counted by business units
in the Federal Reserve"s flow-of-f-unds model, and therefore implicitly included in the above
valuation, consists of unsecured credit to individuals. This creates a difficulty that will be
discussed later.
The foregoing components of national wealth are compiled routinely in government statistics.
For unknown reasons the tabulation of national wealth in the Economic Report of the
President omits the value of tangible assets owned by the public sector. This data can be
found, however, in the Statistical Abstract of the United States, however. Table 1 adds these
data from both sources for the years 1970 throug,h 1989, assuming the more conservative
"net" (i.e. depreciated) values for tangible assets. As noted previously, these values are
considerably understated, at least as applied to infrastructure. Table 1 gives the totals, for each
category, at five year intervals, since 1945, in comparable 1982 $. The summary figures for
1989 (in 1989 $) are as foliows:

5 See Economic Report of the President, February 1992, Table B-109, p.422.
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Privately owned tangible wealth (net): $7.06 trillion, of which $4.66 trillion is the net
value of owner-occupied real estate and $1.93 trillion is the net value of consumer
durables.
Government owned tangible wealth (net): $2.95 trillion.
Privately owned financial wealth: $10.23 trillion, consisting of $2.62 trillion in corporate
equity, $2.63 trillion in unincorporated business equity and $4.98 trillion in other forms
of equity.
Govemment net financial assets: -$2.32 trillion.
The total for these categories in 1989 was $17.74 trillion (1989$). However, as will be seen
later, the real total is much larger.

Omissions from the Official Wealth Statistics
The standard national accounting methodology omits two very important components. One
of them might be called "human capital", although a more precise name would be "potential
personal labor surplus" or PPLS. The other is environmental capital. I consider the first of
these items in the remainder of this section, and the next.
It is methodologically inconsistent to subtract unsecured government debt from total national
wealth without including any allowance for the future income streams against which these
forms of debt are daims. There are two reasons. In the first place, future corporate income
is reflected in the market value of equity shares in businesses, which constitute the major part
of "financial wealth". The official accounting methodology properly recognizes an entity
called "stockholder equity". Stockholder equity is essentially the market value of expected
future profits, after taxes and debt service. The present value of future earnings from capital
is accounted for, in part, as "financial wealth". Inconsistently, the standard accounting
methodology counts unsecured personal debt as a financial asset for businesses, but does not
recognize the comparable form of implicit personal wealth (from which it should be
deducted), even though it is exactly analogous to fmancial wealth. Unfortunately, there is no
actual market, analogous to the stock market, for trading expectations of future personal
earnings. Explicit methods of estimation of potential labor earnings are discussed below.
In the second place, it is inconsistent to treat unsecured corporate debt differently from
unsecured personal debt. Corporate debt is a daim on future (gross) earnings. Thus unsecured
corporate debt (e.g. bonds), ceteris paribus, subtracts from stockholder equity. It is
inconsistent to omit the value of expected future personal income (net of costs), while
counting unsecured personal debt as a corporate asset.
To present the problem in a slightly different way, stockholder equity can be regarded as the
net present value of expected future returns to capital. But there is no corresponding category
in the standard accounting methodology for representing the net present value of expected
future returns to labor. Yet, personal debts, including credit card debts (but excluding
mortgages and car loans secured by tangible property) are simply daims on this form of
wealth.
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Similarly, govemment debt is "secured" by future tax receipts. The question now arises: is
there also an analogous form of implicit govemment "wealth"? Is the "value" of the public
sector equal to the discounted present value of expected future tax receipts less debt service?
The answer depends on how returns to labor are computed. If expected future taxes are
deducted from expected future personal income, they can be considered as expected future
government income. However, it must be recognized that the primary role of government
(spart from its regulating function) is not the creation of wealth, per se, but its redistribution.
Government income is derived by direct transfer (taxation) from either the business or the
personal sectors. Government revenues are invariably redistributed to the other two sectors.
Clearly, if we have correctly accounted for both implicit private and business wealth, we have
already accounted for the govemment sector.
It is said, correctly, that govemment bonds are debts "we owe to ourselves". This debt must
be subtracted from the (unknown) implicit personal wealth — or human capital — of the
citizen-taxpayers of the nation. Federal debt (in the form of treasury and federal agency
bonds) reached $2.268 trillion by the end of 1989, and passed $4 trillion in September 1992.
State and local bonds added up to $598 billion by the end of 1989. The sum total of
govemment bonds outstanding at the end of 1989 was $2.866 trillion. This was the (then)
present value of future tax revenues (exactions from personal and business revenues) needed
to pay for debt service. Since 1989 the federal debt alone (including allowance for the
creation of Resolution Trust Corp., to finance the Savings and Loan debacle) has increased
by a further $1.8 trillion. Meanwhile, the equity value of the business sector has certainly
declined from its 1989 peak.
In the absence of an appropriate futures market, one could attempt a valuation of expected
future personal labor income by indirect means. The most straightforward would be to
construct an economic forecasting model based on some plausible economic growth
assumption, in turc reflecting expected future fiscal and monetary policy. The present value
of the personal and govemment sectors would then be computed by applying an appropriate
discount rate. The resulting numerical estimates of these two missing components of
intangible wealth are extremely sensitive to one's assumptions with regard to growth rates and
discount rates. (In fact, the expected future value of personal income is only finite if the
discount rate is set at a level greater than the assumed growth rate. If the assumed growth
rate exceeds the discount rate, the present value becomes infinite!)
Fortunately, there is a way of eliminating at least part of this uncertainty using accounting
identities, if the model is designed to forecast aggregate or gross profits (returns to capital
investment) as well as other components of GNP. Net profits equal gross profits less business
taxes and debt service. The discounted present value of future net profits is therefore equal
to the discounted present value of gross profits less the discounted present value of business
taxes and debt service. Similarly, the discounted present value of disposable personal income
is equal to the discounted present value of total personal income from labor (PPLS), including
transfers, plus the present value of income from capital (interest, rents and dividends), less
the discounted present value of debt service and personal income and social security taxes.
As it happens, there is a direct market valuation of several of these ternis. For instance, the
net present value of expected future debt service is exactly the market value of the debt
instruments outstanding. Unsecured business debt (bonds, bank loans, trade credit, etc.)
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outstanding in 1989 amounted to $3.55 trillion, of which $993 billion was in the form of long
term bonds (more than doubled since the beginning of the 1980's. 6 Unsecured personal debt
in 1989 amounted to $900 billion.
Similarly, the net present value of future income from capital (other than unsecured
government debt instruments) can be equated to net financial wealth. Stockholder equity in
corporations with traded securities can be equated with the market value of such securities.
There is a fairly sophisticated way to estimate the value of equity in other businesses
(partnerships, persona! proprietorships, etc). The Federal Reserve System uses a "flow of
funds" approach, which accounts for all forms of financial assets and liabilities on a quarterly
basis. For each sector (business, government, persona» there is a simple accounting
relationship between current income or revenues, current outlays, and current surplus or
deficit. As in any detailed accounting framework, each flow item appears twice, once as an
income and once as an outlay. See Appendix.
For the U.S. economy as a whole, in 1989, total (i.e. gross) financial assets (excluding
tangible property) accounted for by the flow-of-funds scheme amounted to $30.797 trillion,
while liabilities added up to $24.089 trillion. 7 The difference, $6.708 trillion, is largely
allocated to "equity" in two categories, plus some miscellaneous financial items. The principal
equity components are corporate equities (market valued at $3.831 trillion) and proprietors
equity ($2.565 trillion). Proprietors equity is essentially a calculated residual. The sum of the
two kinds of equity terras in the flow of funds model can be interpreted as the imputed
market valuation of future net profits of all businesses, after taxes and long term debt service,
as of the end of 1989.
There is another omitted item that deserves separate consideration, although it cannot be
treated adequately in dis paper. The natural environment provides a host of services that we
do not pay for (at least directly) ranging from scenery and recreational opportunities to
assimilation of wastes and maintenance of the ozone layer, the hydrological cycle, the
carbon/oxygen cycle and the stability of the climate. All of there services are costless, and
some of them are truly "priceless" in the sense that life itself could not exist without them.
They are costless, in general, because they are "indivisible". This means, in effect, that they
cannot be subdivided into discrete units that can be privately owned or bought and sold in a
market. The services provided by the environment are, in effect, the "current income"
generated by an underlying "asset". However, the asset is also not one that can be divided
into shares and bought or sold in the marketplace, at least directly. The question of valuation
is inherently extremely difficult. I will return to this topic later, after discussing an easier
question: the wealth implications of human labor potential.

An Estimate of PPLS or "Human Capital"
Fortunately, one can roughly estimate potential personal labor surplus (PPLS) — which
roughly corresponds to personal borrowing capacity of the economy — without making any
6 It seems likely that corporate borrowing potential is close to its limits, given the sharp increase in bankruptcies
since 1989.
7

Sec Statistical Abstract of the United States, 1991 p. 496.
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assumptions about time preference. Instead of discounting the future earnings of both those
now in the work force and those not yet in the workforce, and including all future
generations, the trick is to count only the present generation's future eamings without
discounting. This involves exploiting the notion of the life-cycle for persona] finances [e.g.
Modigliani 1963].
Potential personal labor surplus is not equivalent to the expected value of actual future
savings. Clearly, actual savings are only a part of potential surplus, since people could save
more than they do. (Americans saved more in the past, from lower incomes, than they do
now. Similarly, citizens of most other countries save more than Americans of the present
generation. Personal savings, as a percentage of disposable income, have dropped more or less
steadily from a high of 9% in 1973, to just over 5% in 1991. Of course, these figures refer
to the whole population, including non-workers. They also reflect attitudes in an historical
period when workers expected the "rising tide" of economic growth to give them automatic
increases in disposable income.8
Borrowing potential can be regarded as the ability to repay. This can be equated to future
"surplus" earnings over living costs, including taxes and debt service. Only earned income
contributes to borrowing capacity, because people with no earning power are not eligible for
unsecured credit. (The borrowing capacity created by income from capital assets, such as rentproducing properties or interest and dividends on investments, is essentially equal to the
market value of so-called financial assets. It is already taken into account in the accounting
system as financial wealth). Borrowing capacity is non-zero only for those people now in the
work force, and employed but not yet retired. People not yet in the work force cannot, in
practice, borrow significantly against future labor income, because their ability to earn a
surplus is not yet established, even though on average we can expect them to be employed
in the future.
Detailed studies of family eamings, consumption and savings have shown that, until recently,
wage/salary income and savings increased more or less monotonically from age 20 to a peak
in the early 40's, with both eamings and savings declining after age 50. Since the laie 1970's,
however, only the better educated workers have enjoyed increases, while high school dropouts
have experienced declining real wages over the last decade. Averaging over all educational
leveis, real wages have remained roughly constant, on the average, after age 30 or so.
Increases in disposable consumer income are largely due to an increase in the number of
women in the workforce.
The median age of the U.S. population is about 33 and rising. (It will be 35 by the year
2000). The median age of the work force (persans between the ages of 20 and 65) is now 35,
and also rising. At this age the average worker has an expectation of roughly 30 years of
future employment, before retirement at the age of 65. Workers today tend to retire somewhat
earlier than this, but improving health care, a tighter labor market, and sharp increases in the
ratio of retired to working people (causing a financial crisis for the Social Security Retirement
system) will almost certainly force the average retirement age back up.

a There is obvious methodological difficulty in projecting past personal savings behavior over such a long period.
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Until the 1970's workers expected (on the basis of generations of historical evidence) that
economic growth at the national level would ensure that their eamings, in real terms, would
continue to increase with age, at least until the late 50's. Extrapolating from the past two
decades, however, the prospects have changed considerably. The earnings of the best educated
workers continues to increase with age, but for the least educated the opposite is occurring.9
The overall average wage of a 35 year-old male worker of average educational attainments
can be expected to remain roughly constant at approximately $30,000 per annum over his
remaining working life, or $900,000 (in 1991 $). 1° Employed females in that age group eam
about 70% of their male counterparts wages, or roughly $21,000 per annum and $630,000
over a working life.11
Assuming a total current work force of 125 million (of which 7% is currently unemployed),
and 46% is female, and assuming unemËoyment averages 4% over the next 30 years for
demographic reasons already mentioned,' those now in the work force can expect to eam
$93.1 trillion (1991 $) during their future working lives. A real growth rate of 1% p.a. would
increase this by 19.7%, or $18.5 trillion; a 1.5% real growth rate would add 31.5% or $29.3
trillion, while a 2% real growth rate would add 44.8% or $41.8 trillion to the PPLS.
It will be important later to recognize that income from transfers, such as social security
payments, are simply redistributions either within the working population itself, or from the
working population to others. The total of earned income is not affected. Transfers neither add
to nor subtract from the total income from labor. However, total lifetime earnings would
certainly be an overestimate of the implicit personal wealth and borrowing capacity of
workers, themselves, since not all income is retained by the worker. In particular, an
allowance must be made for taxes (which finance income transfers and government debt
service) and unavoidable personal subsistence ("cost of living") expenditures.
The latter is open to argument. But there is a lower limit: the federal government computes
a "poverty index" each year. The numerical value of the annual income required to support
a person at the "poverty" level is a function of age and family size. 13 For a single person
living alone, $6311 was the age-weighted average poverty income for 1989. For two persona
this increased to $8072. For a family of three the figure was $9885, and so on, with each
additional person in the household adding about $2000 to the family cost of living. (Poor
families in the under-65 age group are likely to be somewhat larger than non-poor families).
Thus poverty levet family incomes would be of the order of (or a little less than) $12,000 per
family. These figures do not reflect existing non-cash income transfers, including food stamps
and subsidized health services not charged to the beneficiary.

9

See Economic Report of die President, 1992, Chatt 3-7, p.99

10

Derived from historical data presented in the Economic Report of the Presiden4 1992, especially charts 3-6
and 3-7, pp.98-99.

See Economic Report of the President, 1992, especially Table 3-1, p. 102.
12 See U.S. Department of Labor Workforce 2000, chapter 3, especially Tables 3-2 and 3-4.
13

See Statistical Abstract of the United States, 1991, p. 430
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The numbers of persons living in poverty, according to the official index, fluctuates from year
to year. But, taking into account the value of non-cash transfers (e.g. food stamps and
subsidized medical services) the 1991 poverty rate for all persons is estimated to be 9.5%. In
the absence of income transfers it would be much higher, around 20%. 14 It is not easy to
estimate the current value of these non-cash transfers. Data are not published, at least in
convenient form.
However thèse non-cash benefits tend to be delivered on an individual basis, with little or no
reduction for family groups living together. It would not be unreasonable to estimate the
equivalent cash value of non-cash benefits at $3,000 per poor person, making the poverty
level cash income for a single person $9,000, plus an additional $5,000 for each additional
family member living under the same roof.
The subsistence needs for an average worker are amply provided by his/her own eamings.
Some of the income of retired persons is provided by investment eamings (interest and
dividends) and some from dissaving. However, there are still many dependent children,
mothers of dependent children, retired persons, unemployed, or disabled persans who have
inadequate private resources or inadequate earning power. These persons need public
assistance in some form (whether it is welfare, social security, "medicare", "medicaid", public
housing, or food stamps).
For purposes of this discussion, it will be assumed that working people must, in future,
finance subsistence level incomes both for themselves and for all non-workers. The problem
is to estimate the magnitude of the income transfer (through taxes) required. For convenience,
a considerable simplification seems warranted here: namely that the average household size
will remain at its 1990 level of 2.6 persans. On this basis, the minimum annual cash cost of
living for an average household is now a little less than $17,000. However, the total would
be less for smaller, younger households ceteris paribus and greater for larger or older
households.
The total number of families in die U.S. in 1990 was 93.3 million. Over the next 30 years it
is convenient and not unreasonable to assume that die number will be 100 million on average.
Currently 21.6% of heads or households are aged 65 years or older, and 5.5% are below age
25. The percentages will probably change slightly, to 5% and 25%, respectively, over the next
30 years. It is probably re,asonable to assume that the average subsistence level income needed
by the former category of households (retirees, half singles, with higher medical expenses)
is $15,000 while for the latter category (mainly healthy singles) it is perhaps $7500, most of
which can be provided by eamings. Perhaps 30% of the retirees have adequate savings or
pensions in addition to social security. Most of them are covered by medicare. On the other
hand, perhaps 15% of households are headed by unemployed or disabled persons between the
age of 25 and 65. These households are likely to include between 3 and 4 persans, with cash
subsistence requirements of the order of $21,000 per annum. I assume they can earn half of
what they need.
Based on all these assumptions, families headed by workers under 65 years of age will require
$1.122 trillion each year to provide for their own subsistence. This amounts to $33.7 trillion
14 Sec Economic Report of the President, 1992, pp. 143-153, especially Chut 4-9.
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over the next 30 years. In addition, working families will have to pay taxes to finance
transfer payments to others. Of the order of $450 billion per year will be needed, or $13.5
trillion over the next 30 years." The sum of the two items amounts to $47.2 trillion. This
must be deducted from the total of $93.1 trillion estimated above, leaving $45.9 trillion in the
zero growth case. But a further future tax burden must be taken into account, namely the
taxes to fmance federal government debt ($4 trillion) and state and local government debt
($600 billion), which are not secured by property, but by "faith and credit". However, these
items are accounted for as subtractions in the standard methodology, and need not be
deducted again.In addition, there is currently $900 billion in personal unsecured credit card
debt that must also be deducted from PPLS. (As mentioned previously, it appears implicitly
as a business asset in "financial wealth".

Summing All Kinds of Measurable National Wealth
The combined adjustments discussed in the last section bring the total implicit personal wealth
(PPLS) for the U.S. down to around $45.0 trillion, in the zero growth case, based on the
admittedly crude estimation methodology described above. Summing all the categories, one
obtains the following estimates for 1989, (in 1989 $):
Zero
1%
2%
Growth Growth Growth
Tangible Reproducible Wealth ($ trillions, 1989):
Private Owner-Occupied Real Estate
4.66
1.93
Consumer Durables
Government owned infra-structure/equipment 2.95
Total Tangible Wealth
10.02
Intangible Wealth
Private financial assets, net
Government financial assets, net
Expected personal surplus, net
Total Intangible Wealth

10.23
-2.32
45.0
53.8

63.6
72.4

82.8
95.6

Grand total of measurable national wealth

63.8

82.4

105.6

Because of the recession and the rapid increase in federal debt, (which bas risen sharply since
1989), the total of U.S. national wealth has probably dropped by at least $1 trillion since then.
It is noteworthy that intangible wealth is more than 5 times as great as tangible wealth, even
in the zero growth case. However, most of the intangible wealth is "personal surplus" future
earnings (i.e.potential credit), which can only be assessed indirectly.
An estirnate of national wealth made in 1970 would probably have yielded a larger total than
one made in 1992, although the tangible and financial components were sigificantly lower at
that time than they are now. The reason is, simply, that real national income from labor had
been growing for more than two decades at a rate close to 3% per year, and it would have
1.5 It should be recognized that, because of non means-tested entitiement, including social security and medicare,
actual transfers may continue to be considerably greater than the minimum estimated above.
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seemed "reasonable" to extrapolate that higher growth rate. This would have yielded a large
estimate of PPLS.
In recent decades, by contrast, the growth rate of labor-based income has been much lower.
A simple extrapolation based on lower growth yields a lower estimate of PPLS. However,
since national wealth is such a sensitive function of economic growth, any long term policy
changes that could reliably increase the rate of economic growth over the next three decades
would have a significant impact on national wealth. In fact, an increase in the current deficit
could even be justified if the money were invested in a productive way.
The methodology for computing personal surplus can doubtless be made more precise,
although it will inevitably retain an element of arbitrariness. (For that matter, so does the
"poverty index" and similar artifacts). However, this flaw need not seriously reduce that
analytic value of developing and using such statistics on an annual basis. A more important
point to be emphasized about the personal surplus is that it is extremely dependent on
expected future personal income growth, which depends on economic growth. Obviously more
optimistic assumptions about economic growth sharply increase the resulting personal surplus.
But higher growth will only occur in practice if the savings and investment rates increase
sharply over present levels.
The most valuable service a system of wealth accounts could perform would be to facilitate
a reconsideration of the GDP measure itself. Obviously it is not possible for individuals to
measure their economic performance in a given year in ternis of expenditure rather than in
terms of income. Yet the government does precisely this, on the specious argument that
expenditures and income are two aspects of the same circular flow. But this equivalence
between national expenditures and national income is not valid when government deficits are
taken into account. By deficit spending, the economy is able ta "spend" today by borrowing
from the future.
When this is done for purposes of public investment, the long terni consequences may well
be very positive. However, when it is done for purposes of pure consumption (which includes
military spending), the long term consequences are very different. Over the last decade, while
$3 trillion was being added to national debt, the sanie $3 trillion was being added (year by
year) to current GDP. GDP was $3.76 trillion in 1982 and $4.87 trillion in 1991 (1987 $).
The ten year total was around $43 trillion. Total growth in that time was $1.1 trillion, for an
average annual increase of just about $100 billion. Yet the national debt increased at two and
a half times that rate, and borrowing accounts for about 6% of total gross national spending
during that decade.
It is difficult to avoid the conclusion that most of the apparent GDP growth of the 1980's was
illusory. That is to say, most of the extra consumption didn't corne from increased U.S.
production. Instead, borrowed money was mostly used to finance the trade deficit, which has
grown roughly in tandem with the federal budgetary deficit. In other words, during the 1980's
the U.S. borrowed $3 trillion from the future earnings of its citizen to finance $3 trillion in
extra consumption of imported goods — mostly from Japan and the Far East. This cannot
continue.
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On the other hand, to keep matters in perspective, it is worth pointing out that in 1945 the
federal debt was almost exactly 1/3 of the total of ail private tangible and financial wealth
(excluding PPLS). In 1990, despite a decade of profligacy, the ratio of these two items is less
than 1/6, or half the level of 1945. Clearly, the high debt of 1945 was reduced by the 3% real
growth that occurred over subsequent decades. A period of accelerated economic growth
would be the best medicine for the bloated federal debt. It may be difficult to achieve,
however.

Environmental Assets: Non-measurable Wealth
It would be a grave conceptual mistake (although a frequent one) to assume that the unmeasurable environmental components of national wealth are zero or negligible. First, the
environnent— especially its biological component — provides essential services, including the
stabilization of the climate, the disposai of organic wastes. Some of these services are, in tum,
an essential prerequisite of life itself, and therefore of an economic activity. Second, its ability
to sustain life is being seriously threatened by human interference in natural processes.
If the environment were invulnerable to human interference, as is the sun, for example, there
would be no need to try to quantify its value. This was effectively the situation two hundred
years ago, before industrialization began to change the face of the earth. Today, by contrast,
human activity bas already deforested and overgrazed much of the land surface, diverted
rivers, contaminated or used up groundwater in many semi-arid areas, modified the reflective
and protective characteristics of the atmosphere, altered the hydrological cycle, unbalanced
the carbon/oxygen cycle (by at Ieast 6% already), and unbalanced the nitrogen, sulfur and
phosphorus cycles by several hundred percent. It would be folly to pretend that these changes
have no effect on wealth.
The problem of measurement is analogous to the problem measuring the value of human life.
The value of life is often estimated, for insurance or litigation purposes, in terms of lost
potential future income. But this has meaning only for surviving dependents, not for the
person himself (or herself). Any such methodology puts zero value on any person who is not
earning money at the time of death. It would value the life of the painter Van Gogh at
precisely zero, because Van Gogh was never able te sell any of his artworks during his
lifetime.
An alternative approach is to argue that, since life is a prerequisite to monetary value, the
preservation of life cannot be valued in monetary ternis. According to this argument, the value
of life is whatever it costs to preserve or extend life. The practical effect of this approach, in
the U.S., is a philosophy of entitlement to health care (for those covered) regardless of cost.
The cost of health care in the U.S., despite far from universal availability, bas already risen
to nearly 14% of national income — far higher than other countries. 16 In practice, this
approach tends to lead to occasional absurdities, like the installation of hydraulic lifts on
buses to accommodate wheelchairs, or the cancellation of a major hydroelectric project to
save a threatened species of unremarkable fish (the "snail darter").

16 The same philosophy of "entidement" bas also led to skyrocketing costs in other fields.
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Nevertheless, the latter approach has one major virtue: it opens a possible avenue to
quantification of value. If human survival on this planet is absolutely dependent on the natural
environment — which is true — then it can be argued with some cogency that the value of the
environment is the least cost of protecting it. To put it in simple terms: the worse the
condition of the house, the greater the cost of repair. (It may be remarked that the value of
a house is not normally equated with the cost of repairing it. However, if there are no other
houses available, and no other houses can be built, the analogy is somewhat less ridiculous).
Unfortunately, this statement is not nearly sufficient to permit any calculations. To determine
the cost of environmental protection it is necessary to specify the physical and biological
conditions that are prerequisites to long terni sustainability. A plausible list includes nearutopian goals like "eliminate fossil fuel use in favor of renewables", "eliminate dissipative
uses of toxic materials" and "eliminate soil erosion". How? How fast? By what policy
mechanisms?
These questions are unanswered, and perhaps unanswerable at present. They canot be
answered, at any rate, within the scope of a paper such as this. It is important to acknowledge, however, that the answers malter a great deal, if only because year-to-year changes in
the state of the environment (mostly adverse) can and do have a major impact on the
hypothetical cost of assuring long-term planetary sustainability. It is not necessary to accept
the current received wisdom of mainstream economists (who tend to disbelieve in the
existence of significant "no regret options") to accept the fact that achieving sustainability is
likely to have real costs. These costs may well cumulatively amount to many trillions or even
tens of trillions of dollars. These are unavoidable (if incalculable) future costs of planetary
maintenance, analogous to the costs of minimal poverty-level subsistence, which we have
already subtracted.
In principle, there unpaid but unavoidable future environmental repair and maintenance costs
must be subtracted from apparent national wealth. The argument is much the same as the
argument for constructing a "green" GDP, by subtracting expenditured that merely compensate
for health or other damages caused by human actions and therefore add nothing to net social
welfare. The fact that there are practical difficulties in making the computation does not affect
the force of the argument.

Appendix
It is important to distinguish between potential surplus (which is, in effect, borrowing
capacity) and actual surplus for persons, which is net savings. The following relationships
hold exactly, by definition, for each sector, in each year:
Surplus = Revenue (Income) - Expenditure (Outlay)
or Si = - where the subscript j refers to any one of the three sectors, via. business,
government and personal. For die business sector a surplus would be an excess of retained
eamings over current (non-financial) outlays, including investment. For the government sector
a surplus would be an excess of tax revenues over all govemment outlays, permitting a
reduction of debt.
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It also follows from the accounting identifies that the three surpluses for the economy as a
whole must add up to exactly zero:
Sb +Sp +Sg =R b +Rp +R g - Eb - Ep - Eg =0
These relationships can be used to reduce the uncertainty in any suitable growth model with
respect to discount or growth assumptions.
The fact that actual surpluses must add up to zero may be surprising, at first glance. It is
actually a fairly trivial result. However, it implies that, if both the business sector and the
personal (consumer) sector are to have a surplus, the government sector must have a matching
deficit. By the same token, a high rate of non-financial (i.e. real) investment by the business
sector, together with a balanced government budget, implies either a deficit in the business
sector or a very high personal savings rate, or both. On the other hand, a high level of
corporate profits that is not matched with a high rate of real (i.e. tangible) investment,
together with a declining personal savings rate, implies a rapidly increasing government
deficit. This is exactly what happened the U.S. during the 1980's decade, when businesses
used their profits and depreciation (cash flow) mainly to purchase other businesses. In other
words, the increasing govemment deficit was, indirectly, the source of the funds that were
used in the takeover and merger boom of the 1980's. Since no new tangible wealth was
created in that process, the result was merely to shift wealth from one set of owners to
another.
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