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| dentifying the Effects of Structural Change

LawrenceR. Klein

A conceptual point of view

It would befolly to analyze the economy from a static framework.
The understanding of change is the essence of proper appreciation of
what isgoing onin theeconomy, whether on anational, subnational,
or supra-national perspective. But oftentimes economic analysts
invoke aspects of change as a convenient cover-up for the proper
understanding that would come with deeper analysis. My own bias
would beto arguethat thereis more persistence and lesschangein the
basic structure of the economic system than iscommonly believed. |
do not think that we should, when confronted with difficult ques-
tions, simply throw up our hands and exclaim that things are chang-
ing too much for the satisfactory application of usual economic rea-
soning.

A view of an economic system, which reflects my own biases, is
that of a large equation system that has its own laws of dynamics.
Sources of change in this system are from:

1. changesin values of externa (or exogenous) variables

2. changesinlegal rulesor institutiona practices

3. changes in random disturbances

4. changesin technology

5. changesin parametersof economic behavior

Outcomes and performance characteristics surely change, but our
analytical capabilities will be greatly affected by our assignment of
sourcesof changetooneof thesefiveitems. If thebasic parametersin
(5) remain stable, and if technical progress in (4) takes place
smoothly, we may be able to go far in economic analysis with time-
honored methods and systems of thought and without assuming that
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things have changed so much that quite different approaches and per-
spectives must be used.

It is my feeling, as in applied econometrician, that structure
remains relatively steady through time and that the main changes,
under (1)-(3), can be isolated, within the concept of a system with
stable patterns for assigning degrees of importance to particular
sources of change.

Thereisagreat deal of evidence that many fundamental economic
patterns of saving behavior, spending behavior, priceformation, and
others can be formulated in sufficiently general terms to have sur-
vived upheaval of world wars, political revolutions, and many natu-
ral disasters. Engel’s Law, for example, looks as sound today asit did
whenfirst discovered morethan 100 yearsago, and it can beusedina
system with stable structure for useful economic analysis. All such
stablerelationships are not sogeneral, simple, and elegant asEngel’s
Law, but there is much to rely upon from our inventory of statistical
economicsfor the analysisof economic change.

TheProblem

Some major economic difficulties have led economists to assert
that structural change has occurred. The macroeconomic events of
the 1970s are considered to be evidence for structural change, after
more than two decades of strong growth in astableenvironment — a
period that may well be considered, retrospectively, to have been a
golden era of advancement. The 1970s were mainly a period of
stagflation and culminatedin acrisis of world proportionsin 1982-83
— the LDC financial crisis. Perhaps we are still in thiscrisis situa-
tion, and in trying to find astable recovery path, weencounter struc-
tural change. Thisis astatement of the problem.

In the period after 1976, we brought down unemployment (the
“stag™ part), only to find prices rising rapidly (the **flation®* part).
Pricerisesare now checked, considerably, but unemployment isvery
high. Inaddition, in the process of combatting inflation, interest rates
weredriven so high that heavy debt burdens were placed on devel op-
ing countries that had borrowed large sumsfor growth programs.

In the world recession that ensued after the drive against inflation,
some traditional industries were especially depressed — steel, autos,
farm equipment, shipbuilding — and new service-oriented sectors
areareas of expansion. Thisindustria shiftispart of the problem of a
structural change.
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Other aspects of the problem of structural change are the persis-
tence of large public deficits and wide swings in international cur-
rency values. The change in terms-of-trade between energy-export-
ing and energy-importing areas of the world is aso an important
aspect of structural change. | would, personally, rate itsimportance
very high, but many economistsregard it asachange that can bedealt
with adequately by normal market forces.

An alternativeinterpretation of thelast 15to 20 years of economic
history, which does not rely heavily on the concept of structura
change, proceeds asfollows: Thefailure tofinance the Vietham War
generated significant inflationary pressuresin the United States. The
war was so costly in external spending that it also flooded the world
with dollars. U.S. deficits in the face of German and Japanese sur-
plusesled to a breakdown of the Bretton Woods system of fixed pari-
ties, to dollar depreciation, and to further worsening of inflationary
pressures. Unusua combinations of food and fuel shocks produced
widespread inflation in the United States and many other industrial
nations. By adopting orthodox restrictive economic policies to com-
bat inflationary pressures, large industrial countriesgenerated reces-
sionsand high unemployment. In the beginning of the 1970s, unem-
ployment resulted from the food and fuel price rises, but later, inthe
recession of 1981-83, unemployment was used in true Phillips-curve
fashion to bring down wage increases and inflation.'

The unemployment rise was exacerbated in the United States dur-
ing the second half of the 1970s by arapid expansion in labor force
growth, caused by thecoming of working age of the baby-boom gen-
eration and an increasing desire to work on the part of women. Inthe
early 1980s, labor force growth has slowed in the United States but
remains high in Europe, where birth rates were high in the 1960s.
These labor force developments are significantly affecting present
unemployment rates and their expected future movements, but they
are more in the nature of cyclical swings than structural changes.
These cyclical swingsalso had impacts on the Phillips curve, tempo-
rarily obscuring its most simplistic manifestations, but they were not
structural shifts, merely cyclical aberrations that can be accounted for
in multivariate extensions of the underlying behavioral pattern.

1. Many economists had prematurely discounted the very existence of the Phillipscurve,
but | believe that it isan exampleof structural stability that the Phillipscur veper sisted througha
great deal of economic turbulence.
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The run-up in oil prices, which contributed markedly to inflation
after 1973, also led to the cumulation of extraordinary exchange
resérves by OPEC nations, which did not want to bear the risk of
investing al thefunds, and so deposited themin theworld's commer-
cia banking system, where they were then to beinvested at the bank-
ers risks. They werepromptly, perhapseven hastily, loaned, inlarge
measure, to a few developing countries, which then proceeded with
their development programs. Many of these loans were at variable
rates, and when rates escal ated, many of the borrowerscould not pay
interest or cover amortization. The associated recession and weak oil
prices made the problem unbearable for some borrowers. Thisexpla-
nation of the present financia crisis is straightforward and does not
rely on appeal to structural change, but it doesalter the* initial condi-
tions™* for therecovery process.

The change in terms of trade between the oil exporting and oil
importing countries did have another effect on industria perform-
ance. It forced many countries, especially the United States, to
become more energy-efficient, In the process of making this adjust-
ment — through insulation, down-sizing of cars, improvement of
motor efficiency, reducing of speed limits, lowering of thermostats
— the economy slowed and productivity deteriorated. This effort
seems to have taken a decade or so in the United States. In the pro-
cess, it slowed the overall economy and lowered productivity
growth. The main thrust of the adjustment is completed, and the
present recovery shows signs of bringing about a revival of produc-
tivity growth.

Investment, in total or asafraction of GNP, did not fall during the
adjustment period but spent itseffort to alarge extent in dealing with
energy and environmenta issues; therefore, it did not contribute
much to productivity growth. At the present time, however, fresh
investment should do more to enhance productivity and less to adapt
to the energy situation.

The legal and ingtitutional restraints in the economy have been
changed in such away that they are having anoticeableimpact on the
functioning of the economy. Tax laws have undergone three funda-
mental typesof change:

® Capital gains rates have been lowered.

® Theoverall rate structureislower.

® Capital accounting for tax purposes has been liberalized.

These legal changes have consequences for current and prospec-
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tive performance. The lowering of capital gains rates has stimulated
venture capital expansion. Thisaugurswell for investment inthe new
technologies. But the lower overal rate structure achieved by the
successive tax cutsof 1981, 1982, and 1983 have so eroded the reve-
nue base of the federal government that it isgoing to require severa
years of steady expansion to get back to balance. It used to be a prop-
erty of the tax system that full employment policies consistent with a
balanced budget could readily befound; now it isextremely difficult
tofind such apolicy mix.

Provisions for accelerated depreciation have created the potential
for accumulation of large funds by business for capital expansion.
Thisisamajor factor in counteracting any tendency of large federal
deficits to crowd out private investment.

In another sector of the economy, legal change has had a large
impact on aggregate performance — namely, in the financial sector
through deregulation. Deregulation so obscured the definition of
money, the stability of the money demand function, and understand-
ing of the functioning of money markets that attempts at monetari
control caused large fluctuations in conventional monetary aggre-
gates and interest rates. The large run-up in rates caused damage as
indicated already.

This short survey brings us up to date on some of the mgjor issues
related to the concept of structural and other change that has been tak-
ing place in the economy. Changes have occurred, and the economy
of thefutureislikely to be quite different from that of the past, but |
believe that most of the major events associated with these changes
are not truly structural changes; they are changes in input values
(some exogenous variables), in the legal restraints, and in some
cyclical factors.

Pr oj ectionsof somechanges

The consensusforecast for the United States and for theindustrial
democracies, in general, isfor slower growth by about 1.0 percent-
age point, higher unemployment by about 3 percentage points, and
moreinflation by about 3 percentage points than in the decadesof the
1950s and '60s. The reasons for this poorer performance may be
thought to be astructural change.

When simulation experiments are performed with the Wharton
Model of the United Statesto try to obtain a balanced growth path for
the 1980s, it is found that attempts to break out of the pattern of
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slower growth with moreinflation tend to generate imbalancesin the
form of internal deficits, external deficits, or inflationary pressures.
The balanced growth path isone in which equality isfound between
real growth and rea interest rates, with the budget deficit gradually
declining towards zero. This type of incompatibility between bal-
anced growth and an attempt to reach old targets has been characteris-
tic of our decade projections ever since 1970. At first, it wassimply
because of an evident physical need for expanded oil imports, with
little pricerise contemplated. After 1973, it was because of acombi-
nation of price rises and larger import volume of oil. Labor market
pressures added to the difficulties. These latter changes were per-
ceived to be a shifting multivariate Phillips curve that was based on
demographic shifts.

TABLE1
The World Series, History and Forecast
(percentage change)
Forecast

1950-60 1960-70 1970-80 1981 1982 1983 1984 1985 1986

GDPworld total 4.9 5.3 43 1.7 0.9 1.9 33 30 23

OECD 4.1 53 35 15 —-03 18 36 31 20

Developing 4.9 5.6 57 1.8 1.1 -02 29 24 21

Centrally

planned 6.0 5.0 55 2.1 3.6 35 30 31 34
World trade

volume 7.2 8.3 56 1.1 —-1.0 19 49 45 3.5

Inflation OECD 2.9 4.6 82 122 100 87 82 84 83

TABLE?2
Ten-Y ear Average Growth, United States
(percent per year)

Forecast

1951-61 1961-71 1971-81 1981-91

GNP 2.7 4.0 3.0 2.6

Productivity 1.8 2.1 0.6 1.0

Employment 0.9 1.9 2.4 1.6

Labor force 1.3 1.8 2.6 1.5

Population 1.8 1.2 1.0 1.0

Inflation (GNP deflator) 2.0 3.3 7.4 4.9

Wagerates (all industries) 4.3 5.9 7.9 6.2

Real wages 2.3 2.6 0.5 1.3

Real per capitaincome 0.9 2.8 19 1.6
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In Table2the growth slowdown in the 1980sisclearly discernible.
To some extent, the decade averages are sensitive to particular start-
ing and ending points, depending on their cyclical standings; never-
theless, the high rates of growth during the 1960s stand out asclearly
dominant over the performance of the 1970s and the forecast for the
1980s. A partia recovery of productivity, a slowing of labor force
growth, and downturns in wages and prices are adl evident in this
tableof trends.

Theforecast with some moredetail, year by year, issummarizedin
Table 3. Here wefind the growth rate near 3.0 percent at the end of
the projection period, with an inflation rate of about 4 percent. The
long-term interest rate settles down to about 8.0 percent and the
short-term rate at a figure just above 6.0 percent. This puts the real
interest rate at about 2 to 4 percent, just about in line with the overall
growthrate. The after-tax real rate, which might be morerelevant, is
even lower, closer to zero, which is not far from its value some 25
yearsago.?

Shifts in OPEC pricing, demographic swings, tax changes, and
banking deregulation are major factors in explaining what happened
inthe1970s and what isexpected for the 1980s. It isalsoimportant to
note that the business cycle downturns contributed significantly to
the restraint of medium-term averages, especially since recoveries
weregenerally weak or mild. The present recovery isexpected to be
milder than the historical average of recoveries, and the projection
for the rest of the decade contains an estimated cyclical correction at
about 1986.

If we probe more deeply into the composition of the Wharton fore-
cast for the decade of the 1980s, we can find some interesting pat-
terns. First let uslook at the macroeconomic structure of sourcesand
usesof funds. Animportant problem to be considered in thisconnec-
tion is whether a normal timing pattern of business cycles can be
expected to prevail. Will the presenceof avery largefedera deficitin
1983 and beyond, crowd out private investment, causing interest
rates to rise again and'the cyclical recovery to abort? Some cynics
believe that a new business cycle pattern prevails and that the short
succession of recessions of 1980-1981 will be repeated. Thiswould,
indeed, appear to be astructural change, but 1 believe that the analy-
sisof such structural shifts in the cycle areill-founded.

2. John D. Paulus, ""How High are Bond Rates?"* Economic Perspectives (New York:
Morgan Sarley. June 1983).



TABLE3

TheWharton Long-TermModel
(June 1983 forecast, United States, Selected Indicators)

1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992

GrossNational Product (Cur §) ...... 3058 3292 3634 4011 4255 4682 5063 5432 5675 6153 6598
% Change 4.1 7.7 104 104 6.1 10.0 8.1 7.3 4.5 8.4 7.2
GrossNational Product (72 %) ........ 1476.7 1520.4 16004 1671.1 1685.0 1753.2 1808.6 1862.1 1873.2 1945.2 1999.8
% Change -17 3.0 5.3 4.4 .8 41 3.2 3.0 .6 3.8 2.8

GrossNat. Prod. Deflator
(1972=100.0).. ....c.oevvvnnnnes 207.1 216.5 227.1 240.0 252.5 267.1 279.9 291.7 302.9 316.3 329.9
% Change 5.9 4.6 4.9 5.7 5.2 5.7 4.8 4.2 3.8 4.4 43
Population (Millions) .................. 23290 23557 238.21 240.74 24322 245.62 247.9{1 250.19  252.33 25444  256.50
% Change 1.1 1.1 1.1 1.1 1.0 1.0 .9 9 9 .8 .8
Labor Force (Millions) ................ 110.25 112.67 11474  116.85 118.18 119.97 12154 123.27 124.62 126.21 127.77
% Change 15 2.2 1.8 1.8 1.1 15 13 14 1.1 1.3 1.2
Participationrate .................... .. 63.8 64 4 64.7 65.2 65.2 65.5 65.7 66.0 66.1 66.3 66.5
% Change -1 9 .6 7 .0 .5 3 5 2 4 3
Employment (Millions). .............. 99.53 101.38 104.47 107.67 108.01 110.58 112.89 11493 115.41 117.58 119.30
% Change -9 1.9 3.0 31 3 24 2.1 18 4 1.9 1.5
Wagerate per week, all industries... 358.6 377.7 403.8 436.8 466.0 500.3 530.6 556.4 582.9 615.8 650.6
% Change 5.9 5.3 6.9 8.2 6.7 7.4 6.1 4.9 4.8 5.6 5.6
Productivity — all indugtries ......... 14.836  14.996 15.320 15520 15600  15.855 16.020 16.202 16.231 16.544 16.764
% Change -9 11 2.2 13 5 1.6 1.0 1.1 2 1.9 1.3
Productivity — all manufacturing.... 17.888 18.656 19.353 20052 20.268  20.777 21.393 22.043  22.307 22961 23.638
% Change 5 4.3 37 3.6 1.1 25 3.0 3.0 1.2 2.9 3.0
Real per capita GNP (thou 72 §)...... 6.340 6.454 6.719 6.941 16.928 7.138 7.294 7.443 7.423 7.645 7.797
% Change -2.8 1.8 4.1 3.3 -.2 3.0 2.2 2.0 -3 3.0 2.0
Real per cap disp inc (thou 72 $) ..... 4.530 4.653 4.744 4.850 4.841 4.939 5.023 5.103 5.137 5.217 5.303

% Change 0 2.7 2.0 2.2 -.2 2.0 17 1.6 7 1.6 1.6

U131y * Y 20UdMry



Corporateprofitsbeforetaxes........ 174.0 212.6 296.0 354.9 300.8 360.0 368.0 390.6 348.3 442.6 488.1
%Change  —-25.0 222 39.3 199 -152 19.7 2.2 61 -108 271 10.3
Moody's corporatebond rate,

AVE () ooeiieiii e 14.94 12.00 10.08 9.89 9.63 9.90 9.59 9.19 8.59 8.14 7.94
Lrg time dep (negot CD’s), avg (%) . 12.27 841 8.53 8.91 7.82 8.30 7.44 7.07 5.86 6.53 6.35
Money supply, M2basis(current$).  1878.0 2133.0 23315 25256 2711.3 29533 3212.8 3458.6 36404 39046 41984

%Change 9.4 136 9.3 8.3 7.4 8.9 8.8 77 5.3 7.3 75
Unemployment rate (%) ............... 9.72 10.01 8.95 7.85 8.60 7.83 7.11 6.77 7.40 6.84 6.63
Savingsrate (%) ....oovveeeeiinineannn. 6.60 7.13 6.20 5.89 5.34 5.23 5.15 5.14 5.41 511 5.14
Surplusordeficit, Federal (cur $).... —-149.3 -1920 -1715 -1476 -1591 -1260 -100.7 -99.0 -1307 -922 -74.0
Surplus or def, state & loc (cur $) ... 324 50.2 60.3 71.2 66.3 736  -74.1 80.6 73.7 83.6 75.1
Compen. to employeesto

nat. inCOME .........covvvrvennacnnne. 76.2 75.0 73.8 73.7 74.6 74.5 74.7 74.4 754 74.8 74.9

Profitsto national income............... 6.6 85 109 119 10.2 10.7 10.2 10.2 8.9 9.9 10.0
TABLE4
Sourcesand Uses of Gross Saving
1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992
GroSSSAVING ......vvvvveerineeeeneeee 4146 4584 5375 6230 6126 7273 8083 8820 8756 10069 1093.2
Grossprivatesaving ................... 5315 6002 6487 6994 7054 7798 8349 9005 9326 10155 1092.0
Persona saving........................ 143.2 167.1 1571 1628  156.8 166.6 1756 1864 2059 2071 2215
Undistributed corporate profits ..... 36.6 63.0 100.6 119.6 83.6 106.0 108.3 118.6 88.5 123.9 1345
Capital consumption allowances.. .. 351.7 370.2 391.0 4170  465.0 507.2 551.0 5955 6382 684.5 736.0
Governmentsurplusordeficit ........ -1169 -1419 -1112 -764 -927 -524 -266 -184 -57.0 -8.6 11
Federal ............cccoovvviiiinninin, -1493 -1920 -1715 -1476 -159.1 -1260 -100.7 —-99.0 -130.7 -922 -74.0
Stateandlocal .........c..cceeevunnnnne 324 50.2 60.3 71.2 66.3 73.6 74.1 80.6 73.7 83.6 75.1
Grossinvestment ...............c....... 416.3 4584 5375 6230 6127 7273 8083 8821 8756 10069 1093.2
Gross privatedomestic
investment..........cccoeeiiviinecens 4206 4723 5618 640.7 6205 7405 8232 903.6 8655 1011.8 1099.5
Net foreigninvestment............... -43 -139 -243 -178 -78 -131 -149 =215 10.1 -4.9 -6.3
Less: statistical discrepancy ... 16 .0 .0 .0 .0 .0 .0 0 .0 .0 .0

Supyyy a1 onug Jo s12aff7 ayi Swdfiuuapy
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A main reason that the Wharton forecast shows a normal cyclical
recovery, as far as timing is concerned, is that adeguate sources of
funds are expected to beavail abletofinancethejoint requirements of
deficit spending and private investment without excessive upward
pressure on interest rates. The sources and uses table shows how cor-
porate retained earnings increase by large amounts in those periods
when thereis more concern about the size of thefederal deficit, 1983-
1985. The business cycle recovery of 1983 would, under ordinary
circumstances, support large profit gains because of the greater
amplitudeof profits relative to wages over the course of thecycle. In
addition, the present cyclical phase is associated with an unusual
amount of wage moderation, brought about by the high unemploy-
ment rate. Right after the profit surge, there isan increase in capital
consumption allowances, phased in beautifully to supply fundswhen
retained profits areexpected torecede. Thesurge of capital consump-
tion alowances occurs at the right time because of the accelerated
depreciation allowances that were approved in 1981, applied to an
expansion in fixed capital during the business cycle recovery.

These developments in corporate funding are aided in the overall
approach to avoiding crowding out by thefact that the Wharton fore-
cast isconsiderably more bullish, and slightly more inflationary than
official forecastson which officia deficit figures are based. Our esti-
mates show acresting of thedeficit near $200 billion and then agrad-
ua fall below official numbers, except in the periods of cyclical
slowdown in 1986 and 1990. For many months it has been a case of
the federal government's forecasts being raised to be more in line
with actual developments, but steadily lagging and creating undue
budgetary fears.

By reversing fiscal and monetary policies, the budget could be
reduced and the level of unemployment cut to about 6 percent by
1986, but the calculated deficit would not reach balance before the
end of thedecade. In any event, astructural changein fiscal parame-
terswould be needed, together with a more expansive monetary pol-
icy.

The preceding analysis deals with macroeconomic issues. Next,
let uslook at sectoral composition of the projected expansion for the
decade. Thisinvolves an analysis of industrial structure generated by
the input-output module of the Wharton model. Growth rates of out-
put, employment, and labor productivity are presented in historical
perspective and in extrapolation.
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Some highlights of theindustria structure are that manufacturing
grew faster than the economy-wide average in the 1960s and is now
expected to conform more to the average pattern. Communications
andfinanceinsuranceand real estate (FIRE) wereal sorelatively high
growth sectors, historically, and are expected to be so in the future.
Among services, medical services are projected at a comparatively
high growth rate. It would have been unwise to have rated the cod
sector's performance on the basis of itsrelative declinein the 1950s,
for it isnow rebounding at a rate above average.

Government, as measured by value-added, was not a relatively
fast-growing sector, contrary to much popular opinion. In employ-
ment, the fast-growing part wasin state and local governments, not
thefederal government. For thefuture, however, government growth
isrestrained in the forecast.

In the 1960s, lumber (for housing), steel, aluminum, electrical
machinery, and automobilesexpanded rapidly. In thisgroup of dura-
bles, metals should recederelatively, while the others hold their own
or gaininindustry asawhole. In the nondurables group, rubber (for
cars), textiles (synthetics), and chemicals al expanded rapidly dur-
ing the 1960s. They are expected to slow down for the forecast peri-
od, but rubber may hold itsrelative position.

Except for coal mining, there should be a drop in growth rates
below the average, for the future, and agriculture is also kept on a
fairly slow path. The latter is probably deliberate, in order to main-
tain farm prices and incomes.

While manufacturing output should meet averagegrowth perform-
ance of the whole economy, the same is not true for jobs. Conse-
guently, thereshould bearisein labor productivity in manufacturing,
agood sign for inflation restraint, but it will require shiftsin the work
force through retraining, attrition, and natural attraction of the new
growth sectors.

Asfar as productivity is concerned, we can expect to see both a
cyclical and a secular gain. Agriculture, manufacturing, and com-
munications look like sectors of improvement in work efficiency.
Commercia services and government are not leaders in this projec-
tion. Productivity, on average, should improve, but much more
could be expected, and this is the point at which economic policy
should become more specific, more structural, and more finely tar-
geted to achieve results in certain industry groups and certain demo-

graphic groups.
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TABLES
Real Value-Added Output
(percentagechange. 1972 dollars)
1951 1961 1971 1981
1961 1971 1981 1991

AllINdustries....coovviiiec i 2.7 4.0 3.0 2.6

Statistical discrepancy ............... —-22 2.6
Sumdf real OUtputS.........oeeueniens 2.7 40 3.1 2.5
Agric. forestry and fisheries........ 1.1 12 19 22
MiINING «.eeeeiiere e 11 3.1 1.9 2
Metd mining .......ovovvevieiennnns 24 1.6 d 0 =27
Coa MINING...eeviieiienaiienaanens -35 26 36 4.0
Crude petroleum and natural ges. . 23 34 1.8 -1.1
Mining of nonmetalic minerals... 3.3 34 1.3 1.3
Manufacturing ........c..ccooveveeees 1.7 45 3.0 2.7
Durablegoods.........cocvuvinnnns 10 46 3.2 3.1
Nondurablegoods .................. 2.6 4.3 2.7 2.1
Transportation ...........cccoeevnnnns —.1 35 1.8 2.1
Communications..............c.vuenes 6.2 8.0 7.4 6.3

SYNfUElS ..o

Utilities. private ..........c..ocovveens 6.9 5.9 2.4 1.6
Electric.........cooeveveiiinns 6.4 2.9 2.5
Natural gas.........coeevveveiininnn 4.7 3 -1.2
Sanitary.........cooo, 71 6.1 1.4
Public & privateelectric........... 6.2 3.0 2.8
Commercia and other ............... 3.8 4.1 3.5 2.5
Commercial.........ccooeeviiininnns 3.8 4.1 3.3 2.6
Contract construction............. 3.7 22 -1.1 1.7
Residential ......ocvvvvvvnennnnn. 5.0 —4.7 3.2
Nonresidentid.................... -1.0 -.5 .6
Other.. ..o 2.7 1.5 1.5
Finance. insurance. & real estate 4.9 4.2 4.1 3.0
SEIVICES.....viviieeiiiiiinn 3.6 4.9 4.4 2.6
Nonmedical....................... 3.2 34 4.1 25
Medical......coovvvieiniiennnnnnn. 4.9 5.9 5.1 2.9
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Wholesale and retail trade........
Restof world .....ccovvviniininnnnnn.

(€70)Y/< 112110151 | AP
General government................
Federal enterprises..................

Other federal enterprises..........
Stateand local enterprises.........
Other S&L enterprises............

Dummy industries..........c.ueveen.
Imports of goods and services.....
Inventory valuation adjustment ...

Manufacturing ....................

Stone. clay. & gl. excl. cement .
Primary metals .........ccoevnnenne,
[ronandsteel .....ovvvvvvnvnininnne,
AlUMINUM -
Other nonfer. metals..............
Fabricated metal products .........
Nonelectrical machinery ...........
Electrical machinery................
Motor vehicles.........ooeuviinnnns
Nonauto. trans. eq., & misc.
manufacturing ...........ooeevenne.
Nonauto trans. equip..............
Aircraft oo
Other trans. equip................
INStruments .......coovvvvieininnnnns
Miscellaneous manufacturing ...

Nondurable goods....................

Food and beverages.................
TODACCO +ernverneerneeineernneernnes
TEXES et e eviie i erineeenn

3.0
43

2.2
2.3
2.4

1.7
1.0

1.3
1.7

—-2.6

4.9
5.9

4.2
2.2

2.6

2.5
1.8

4.6
5.4

3.3
33
3.7
3.4
2.5
1.8

4.5
4.6

6.3
3.6
2.9
1.4
3.0
2.4
4.2
14.3
—-1.5
3.9
4.5
7.2
8.1

2.5
2.1

5.7
5.5
3.7

4.3

32
1.5
7.0

3.0
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1.1
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3.0
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4.0
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1.0
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2.0
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2.2
1.9
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4.4

3.9
4.6
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4.5
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Appare ..o 1.1 2.7 33 2.2
Paper. oo 2.2 4.3 2.5 1.8
Printing and publishing ............ 31 34 24 1.9
ChemiCalS: e reererrernerieneriennnns 5.6 6.9 4.0 2.4
Organicand inorganic ............ 6.0 —-1.9 1.4
Other .. oo, 7.4 6.0 2.6
Petroleum .....cccovvvieiieiiieannnn. 3.6 3.9 1 1.2
Rubber...cooveiiiiiiiiiiea 2.2 7.0 3.6 3.0
Leather ..., -7 3 -3 1.8
Transportation ........................ =.1 35 1.8 2.1
Local and highway passenger ..... -51 -28 -.7 1.5
Motor freight and warehousing ... 5.0 5.5 2.5 2.2
Railroads.................cc.cceeee. -2.0 6 -9 1.9
LTZ: (= PR - 2.6 1.2 2.8 .6
Al 105 11.2 32 2.8
Pipeing.......cccooviiiiiiiniinn 44 6.6 25 .6
Transportation services ............ -15 1.0 3.5 2.2
TABLE 5A
Employment
(Millions. percentage change)
1951 1961 1971 1981
1961 1971 1981 1991

AlLINAUSLIIES ..o 93 1.90 2.38 1.59
Fam. . i —2.540 -4.177 -.077 -—-.074
MiNING ... —3.187 —.980 6.395 -.016
Manufacturing ............ocoovievvinienenn, —.041 1.325 .803 .163
Durablegoods ...........cooivvvivinninin, -.021 1.606 1.312 .507
LUMBEr .o —3.420 .854 -.003 271
Furniture .........coocoviiiiii 287 2.398 522 316
Stone. clay andglass................c...... —-.086 1.028 -.101 —.619
Primary metals............ooovveiiiiinnnn. —1.709 627 —.435 —1.404
Fabricated metal products ................. 193 2.281 734 .090
Nonelectrical machinery ................... —.264 2496 3.282 1.029
Electrical machinery........................ 2.815 1912 1.835 739
Motor vehicles ...........coeeccvieinnnnn. —2.862 3.132 -.789 745

Nonauto trans. equip. &
IMUSC. MANU, |\ ouinenieiiereiaanaiies 1.999 —.159 1.382 938
Miscellaneous manufacturing . .......... —-.707 852 —-.024 —-2.073
Nonautotrans. equUIip........coveeuvennenn. 3.318 —.581 1.963 1.875
INSErUMENES « e e 1938 1677 3918 1.625
Nondurablegoods.........ccoceuviviinnnnnnns —~.066 964 .-086 —.374
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Food and beverages..............ccccovn. —.268 —.053 -—.530 -—.626
0] o o 1 —1.336 -1.657 —-.977 —.098
TeXtiles, ..o —3.207 666 —1.479 —.693
APPAE ..o 068 1.008 -—.760 -—.738
Paper....ccccovviii 1.637 1.266 .08 —.870
Printing and publishing .................... 1.798 1.656 1.591 —.056
ChemiCalS..cvvveiiiiiiii i iiiiiiiieaaas 1.595 2.011 917 122
Petroleum ... —1.350 -—.388 1.051 -.704
RUDDEN. ... 1.161 4.458 2.403 .542
Leather ..o —.589 —1.787 —2.466 —1.135

Regulated indUSENes .....oovvvveiienninnnns, —-.790 1.379 1.426 .558
Transportation..........ocovverivneenennnn —1.675 692 1.037 .169
UtIHEES. ..o e 904 1.275 2.015 575
CommMUNICALIONS «vuuvveeireieeieriennennanen 978  3.269 1.930 1.329

SYNfUEIS ..o

Commercia andother ......ccoovvivvinennen. 2070  2.406 3.310 2.391
(001001011 (o1 [ 2.112  3.518 3.453 2.405

Contract CONStruCtion «v.eveeveereeeanennns 812 2.623 1.207 1.953
Finance. insur., rea estate ............... 3.230 3.446  3.461 2.397
SEIVICES ...ttt e 3.226 4.468 4.654 3.189
Wholesdle and retail trade................ 1.528 3.078 2.960 1.745
Self-employed workers. nonag ........... 836 —1.676 2910 2.063
Unpaidfamily workers. nonag............ 5.252 —2.002 -2.873 —1.959
Conceptual diff., hf vs. estab. ............ ~6.351 10.554 3.654 291

GOVErNMENE ...t 3.009 4.130 2.207 1.177
Federa .....oooovvviviii —-.100 1.694 278 1.313
Stateandlocal .............cooiiiins 4447  4.896  2.668 1.148

TABLESB
Real Output Per Person
(Thou 1972 doltars/person, % change)
1951 1961 1971 1981
1961 1971 1981 1991

All INdUSFES. ..., 1.8 21 6 1.0

Farm ... 3.8 5.6 20 23

MiniNG....o.ooviiii 45 4.1 -4.2 .3

Manufacturing..........ooceveveinennnn. 17 31 22 26

Durablegoods.........covvviiniininnanns 1.0 3.0 19 26

Lumber .......ooooii 34 54 29 28
Furniture......ccoovvevieiiiieneenne, 10 1.2 34 22
Stone, clay and glass...........oeuveee. 18 19 16 28



Primary metals.......................... -2.5
Fabricated metal products............. 18
Nonelectrical machinery .............. .3
Electrical machinery ................... 2.7
Motor vehicleS.....covvviiiiiiiiennnen, 2.1
Nonauto trans. equip. & misc. manu, 2.9
INSLrUMENtS. . ..o 2.2
Nondurablegoods ....................... 2.7
Foodand beverage..................... 2.8
0] o= olo: o T 3.2
TeXtileS . ooviiiiii e 4.0
Apparel ..o 1.0
Paper ... 5
Printing and publishing................ 13
ChemicalS ...covvvvvieieiiiiiieiaeenn 3.9
Petroleum... ... 51
Rubber ... 1.0
Leather ... ....ccoviiiiiiie -1
Regulated industries..................... 34
Transportation ...........c.cccoeevnnn. 1.6
CommunicationS ............coovvivinns 5.2
B L = 5.9
Commercial andother................... 1.7
Contract construction.................. 2.8
Finance. insurance & real estate...... 1.6
S VA (6= < T 4
Wholesaleand retail trade............. 1.5
(€10)Y0= 10111= 0| E T -.8
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16
3.0
17
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4.3
24
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3.8
24
4.6
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16
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2
15
2.0
3.6
2.3

9
20
2.6
3.2
24
3.1
4.1
24

.8
3.1

-.9
11
2.3

2.3
g
5.4

|
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2.7
2.3
25
1.9
3.6
2.9
26
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2.7
2.0
2.6
3.0
2.7
2.0
2.3
1.9
25
3.0

3.2
1.9
4.9
1.0
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From this analysis it can be seen that there have been structural
changes in the industrial composition of output and employment in
the American economy and that additional changes of asimilar sort
are projected for the coming decade, but it isimportant to note that
these changes are generated from a statistical model in which para-
metric structural changeislargely absent. There are many changesin
exogenous variables and legal restraints. These, when combined
with the dynamics of a system with stable parametric structure, are
capable of generating an economy in which industrial composition
undergoes a great change — great enough to induce people to invest
their funds or supply their services quite differently than in the past.

The input-output configuration of the total model has stable
parameters but not fixed ratios of inputs to outputs. Theseratios vary
accordingly as relative prices vary. High energy prices, changing
prices of other basic materials, and wages guided by productivity
growth single out certain sectors that are favorably situated for the
coming decade within the context of the Wharton model. While the
model is stable, as a mathematical-statistical system, it produces a
picture of an economy in transition. The transition of the 1970s, to
more efficient use of energy, isemerging in the 1980sinto an econ-
omy that favors certain service and high technology sectors — com-
munications, health care, machinery, and some chemicals.

Someinter national dimensions

Thecomposition of production has been and is undergoing change
throughout the world on much the same basis asistaking placein the
United States. The service sectors, high technology sectors, and
energy sectors are receiving worldwide attention. These changes
have major implicationsfor the devel oping countries and also for the
centrally planned countries, some of which arein a stage of pre- or
early industrial development. Thefiguresfor world growthinTablel
show somesignificant changesin storefor the international composi-
tion of production.

Almost al sectors of the world economy are in a slow-down pat-
tern in this transitional era. Not only are the industrial countries
expected to grow more slowly than in the past, but the sameistrue of
the other main aggregates, the developing and the centrally planned
economies. These aggregates mask underlying variances, and there
are exceptional cases, but for the most part, the whole world econ-
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omy is slowing down. Moreover, there is a changed international
composition of growth in prospect, in the form of relatively slower
growth for the devel oping countriesand very average growth for the
socidist countries. Theformer will probably grow more slowly than
the world average, while the latter will probably grow at about the
world average. If the Peoples Republic of Chinawereto be excluded
from the calculation of thetotal for the centrally planned economies,
wewould find bel ow-average growth performance. Thisisavery dif-
ferent experience for countries that formerly dominated the average
growth statistics.

Consider the problem of the developing countries. They aspire to
strong economic performance in order to deliver improving living
conditions to their citizens, but they are now restrained by debt bur-
dens and poor export markets. Those that are primarily producers of
basic materials have fared poorly since 1973, except for the ail
exporters, and even some of the major oil producers are in economic
trouble for theduration of thisprojection. With modest growth being
forecast for the industrial countries, it is unlikely that developing
countries that are primary producers of materials can expect to have
export markets large enough to finance the capital imports that are
essential for growth improvement. Among the devel oping countries,
however, are agroup known asthe** newly industrialized countries™
(NIC’s). Many of thesecountriesarealready gearing upfor athrustin
rnicroprocessing, health care delivery system, bio-engineering, and
some new agricultural products. They may purchase or license some
partsof the technology from major industrial countries, but many are
well situated for making their own way in some particular nichesfor
these growing industries.

The NIC’s have a good chance to grow on arelatively fast track,
and some in the Pacific Basin are already doing so, in both the new
linesof activity andin moretraditiona lines such astextiles, apparel,
conventional electronics, and plastics. Butin order to be competitive
in the future and to grow, they will have to try to develop the new
technologies. Given their well-educated population, their dedication
to productivity, and work ethic, there are good prospects for pro-
gress. Insomerespects, they arelined up moreevenly in thecompeti-
tiveeffort to gain afoothold in the new sectors than they werein the
1960s and 1970s, when they had to develop the traditional linesin
which Japan and other industrial nations were beginning to mature.
Now they havea better chance to competein theworld asawholeand
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also to participate in the potential expansion of South-South trade,
not to mention their home markets. The extent to which developing
countries as a group can trade more among themselves, they will
increase tradein raw materialsand spread some of the grain from the
NIC'’s to the primary producing nations too.



