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treatment of liquidity preference by bringing in many matters now
routinely covered, such as real vs. nominal interest rates, Fisher’s
law, the payment of interest on demand deposits, the dynamic form
of the Quantity Theory, inflation as a tax, and the budgetary impact
of open market operations. So too for our section on houschold
consumption (chaps. 4-6), with its emphasis on consumption tunc-
tions derived from structured Fisherian models of intertemporal
resource allocation (notably the Modigliani-Brumberg life-cvcle
model).

To be sure, we would make further changes if we were preparing a
new edition rather than a reprinting of the old. The ’70s, after all,
were a period of great construction as well as destruction in macro-
economic theory. It is clear now, for example, that if macrotheory is
to be presented from its microfoundations, consideration must be
given to the work-leisure choice as well as to the consumption-saving
decision we emphasized. The basics of the work-leisure choice have
long been familiar to economists (though much new material has
been developed on human capital and on the economics of the
household with important implications for macrotheory). Indeed,
our computer simulation model had—and has—an endogenous
labor supply function constructed in the same spirit as our con-
sumption and money demand functions. For fear of putting too many
balls into the air at once, however, we treated labor supply as
exogenous in the text. For similar reasons, we decided against ex-
plicit treatment of the bequest motive in the text and the simulation
model. This topic, which has come to figure so heavily in recent
discussions of deficit financing, was relegated to an appendix to the
chapter on the burden of a national debt.

A strong case can also be made for quickly dropping our assump-
tion of a closed economy, as soon as the basic model has been
presented. Even in our one-commodity world, it would be easy to
connect economies to analyze some kinds of international capital
flows of current concern as well as to introduce the monetary theory
of exchange rates and interest rate differentials. The role of compara-
tive advantage as the basis for international trade and exchange
which is the focus of “real” international economics cannot be dis-
cussed, of course, in such single commodity models. Multiple com-
modity models, however, quickly become very complex. Our judg-
ment then, as now, was that this complexity would be incompatible
with a “broad brush” macroview of how an economy works and was
best deferred to more specialized advanced courses.
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Other concerns underlay the relatively briefallotment of space we
made to issues of short-term labor market dynamics. In the early
"70s, the short-run analysis of labor markets was m.s a state of flux
which still persists despite the explosion o:nmn.mnor in _mvo_, econom-
ics on contracting, both optimal and implicit, _anl,.nﬁ Emoid.w:o:
theory, incentives, search, efficiency wages w.:& the like. We tried to
give some flavor of this newer line ofresearch in our chapter 16 on the
microfoundations of unemployment. But for the macrotheory of
short-run unemployment in chapter 17, our treatment was n_o.mnn to
the older standard Keynesian formulation. We did manage to intro-
duce an nxvnoﬁm:o:-m:mnﬁana Phillips curve, ro€n<.nn and we did
warn of the stagflation nightmares it portended w0w vo:ov:swwnnm..

We had hoped originally to do more with wmﬁ_osm_ .oxvoomw:o:m
than just our frequent references at critical points to Lincoln’s law.
We found, however, that a thoroughgoing .:,nm:sna would have
required more background in formal statistics than we could then
reasonably expect from most students. Hence we mn::.&. Emﬁnmﬁm.oz a
mixture of certainty models with occasional ::w.::o%m:wn_ sur-
prises” which led to adjustment paths that we .::wa to make sure
were at least not grossly inconsistent with am:.o:m; expectations.
Adjustment paths that would be in no way inconsistent 2:.: E.co:m_

expectations paths might conceivably rwﬁ.vww: Uno,sz in without
explicit use of stochastic terms by models with iterative convergence
to the perfect-foresight adjustment path after nw.or shock. goan_m
of that kind are now routinely used in simulations wm major tax
regime changes. Computational limits ruled that out in the _oqo.mv
and probably still do, despite the emormous recent increases in
computational power. . .

These increases, however, and especially the iﬁnmgmma avail-
ability of personal computers, make access toa ::mbm.m-os .Boao_ of
the kind underlying the text now much easier. A version suitable Fu.
IBM-compatible personal computers has been prepared and is
available at a nominal charge from the authors.




Preface

THis BoOK is offered as an alternative to the standard zpproach

to teaching macroeconomics. That approach, all too often, leaves
mﬁcam:a with the impression that an economy, left tc its own
devices, settles into an equilibrium with substantial amounts of

:meﬁ_ov\Bm:r Stagnation can be avoided if the government
sumulates private spending or, more reliably, if it acts as the
spender of last resort. Care must be taken not to overdo it, how-
ever. For then effective demand will exceed full mBE_ow\SmE
supply and cause inflation. Macroeconomics, in sum. comes
through essentially as a course in economic therapy stressing
how the government can keep an inherently dysfunctional econ-
omy alive by a nicely timed sequence of transfusions and
bleedings.

. We believe that the course in macroeconomics should empha-
size S.:rnn that a market economy left to its own devices will
mmﬁn into a full employment equilibrium. External shocks, of a
variety of kinds, will dislodge it from equilibrium from am:n to
time, but the economy’s internal defenses will speedily return it
to equilibrium barring new shocks or actively destabilizing poli-
cies E\ the government. In special circumstances, government
policies may speed the return to full employment equilibrium
but the scope for such policies is limited and temporary. O:nn,
the public catches on, fiscal and monetary stimuli lose their
potency, though, not always, alas, their unpleasant long-run
side effects.

Changing the emphasis dictates a corresponding change in
the order of topics and the space allotted as compared with the
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standard texts. We begin with the neoclassical growth model that
is usually relegated to the end of the standard course, if it is
covered at all. The neoclassical model developed in Section One
describes the full-employment equilibrium path of a growing
economy with flexible wages and interest rates and serves as the
backdrop for all subsequent discussion. The model is then ex-
tended successively in four subsequent sections entitled: Con-
sumption and Saving (Two), Government Finance (Three),
Money and the Price Level (Four), and Unemployment (Five).
Some idea of the coverage can be gained from the brief over-
views provided at the start of each of these major sections as
well as the short annotated bibliography at its end.

Despite our use of the neoclassical model as the organizing
principle, this book is and is intended to be a text in macro-
economics and not in growth theory, as both those terms are
understood. We make no attempt to deepen the analysis of the
simple growth model by incorporating such refinements as em-
bodied technical change and vintage capital, nonneutral technical
change, production functions other than the Cobb-Douglas or
multi-sector models. We provide no discussion of the deter-
minants of technological change or population growth, nor do we
take up such esoterica as the reswitching problem, turnpike
theorems or Von Neumann growth models. Instead, we work
throughout with- the simple one-commodity, two-factor model of
moving, full-employment equilibrium in a closed economy,
merely widening it, as it were, to bring it to bear on the particular
class of problems that have come to be called macroeconomics—
the effects of tax and debt financing, money and the price level,
and unemployment.

The emphasis on growth does not mean that our concern is
only with the long run. The short-run responses of the system
and the immediate effects of government policies receive a con-
siderable share of the attention throughout. Our heavy reliance
on the Modigliani-Brumberg life-cycle model of consumption is
in part an attempt to provide some of the detail about short-
run behavior that gets suppressed in the basic neoclassical model.
The same is true of our treatment of recently developed “search”
theories of unemployment. But we have not attempted to provide
a complete catalog of the adjustment lags often associated with
discussions of short-run behavior.

We have managed to treat most of the standard topics in macro-
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economics (including even some of the rudiments of national
income accounting) within this widened neoclassical framework,
but we have not always treated them in the standard way or with
the standard vocabulary of macroeconomics. In particular, we
have found no need in telling the story to bring in the marginal
efficiency of investment, liquidity preference (though we do dis-
cuss the famous liquidity trap), the speculative demand for
money, the interaction of the multiplier and the accelerator, the
relative income hypothesis, built-in flexibility, or even effective
demand; and we have given only passing reference to many other
concepts such as the IS-LM apparatus (for which we have what we
believe to be a more versatile substitute), permanent income, and
the velocity of money. Our hope was that by pruning away un-
niecessary concepts and by treating macroeconomics as an exten-
sion of microeconomics the central core of the subject would come
through more easily to the students for whom this book is in-
tended — essentially undergraduate and MBA students taking a
one-quarter or one-semester course in intermediate macro-
€conomics.

Although the neoclassical growth model is usually regarded as
an advanced topic—which is perhaps one reason why it has so
far had little effect on the teaching of macroeconomics— we have
taken pains to present the model and its extensions in ways
accessible to those with only very limited mathematical prepara-
tion. We make no use of the calculus, for example, except in
certain appendixes which can be safely skipped without loss of
continuity. We try to substitute explicit functional forms for im-
plicit functional representation wherever possible (with due
warnings about their special properties). And, instead of merely
listing the system of simultaneous €quations and relying on im-
plicit differentiation for tracing out the interactions, we have de-
veloped a computer model of an imaginary economy built up
from the underlying micro components described in the text.
Simulation experiments based on the model are described in
some detail at two critical points (Chapters 6 and 19). Knowledge
of computer programming is not essential for following those
experiments.

Insofar as possible, we have tried to set the basic parameters of
the experimental models to produce numbers for the capital/labor
ratio, the capital/output ratio, the saving/income ratio, the real
rate of interest, the share of wages in national income, and so on
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that are of the same order of magnitude and E.m_m the same
“stylized facts” as those found in modern economies. We have,
however, made no attempt to fit the Eomn%m or their components
to empirical data nor, with a few exceptions, to relate the mﬂ-
periments to particular real-world episodes or events. In the
belief that the law of comparative advantage voEm for textbooks
of economics we have chosen to specialize this book to .ﬁrn. task
of expounding the neoclassical theory of macroeconomics in mw
clear and coherent a way as we could. In our classes, we ao,. o
course, try to flesh out the bare bones Om the 9@.0@ by __mm:_.:m
a supplementary packet of assorted empirical w.nmmimm, polemics,
and “current events” material. And we would imagine that most
i would want to do the same. .
Emmwwmmwﬁ by authors currently at the C:?Q.m:v\.Om .O:Mmmo
will inevitably be labeled (and in some quarters .mrm::mmn .v mm
“monetarist.” The basis of distinction between the monetarists
and the “fiscalists” has never been entirely clear to us, but if an op-
erational definition of monetarism is io.ln that has been m:.o:m;
influenced by the writings of Z:Sm Friedman, then o:«mum cer-
tainly in that class. In fairness to him, however, we mr.o:_ I em-
phasize that his contribution has vn.m: that of a nm_u:w: M%m:
through his writings and not a _wv.g input. We have not ha the
chance to discuss the material with him and none of our sins
1d be laid at his door. .
mrmu%rm cognoscenti will also ana.nn,a the strong influence Mm HM.M:
rapidly growing body of work in the field wm:m:w:wo un wna HM
heading of the “efficient markets hypothesis.” We w_,% trie \
purge basic macroeconomics of all results that wou ~mmeB o
leave opportunities for individuals to earn mvo,\m..soHB.w returns
from mechanical trading rules or chart-reading ,c:n_:.,..r:m.nrw:m
of the money supply or of the National Bureau’s _ww&_dm :E_.nw-
tors). We regret that we have not been as successful in this vc.nmw:m
as we had hoped, but at least we have w:mm. O.ca colleague, Man mﬂ,
Black, has been particularly helpful in wmm?:m our attention fo-
cused on this class of problems and w: suggesting ways out of the
i ies when we stumbled into them. .
QE@MMWM McPherson and Charles R. Zn_mo: gave us a &m.ﬂm:_nm
critical reading of the entire manuscript and we .rw<o :ﬁo?
porated many of their suggestions in the final <Q§o.=w. Ro MZ
Clower, Lloyd Reynolds, B. F. Roberts, and Joseph Stiglitz, who
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WE BEGAN this book in 1970 because we could no longer bring much
enthusiasm or conviction to teaching macroeconomics along the
then standard Keynesian lines. The largely ad hoc Keynesian con-
sumption, investment and money demand macrofunctions were
often in conflict with the better-motivated treatments of those same
subjects that our students were seeing in their courses in price theory,
labor economics, and finance. The Keynesian policy emphasis on
1930s style unemployment was becoming increasingly irrelevant to
students coming of age in the booming 1960s. And even the academic
true believers were finding a model built mainly for depressions hard
to adapt to the growing concerns over inflation. Rather than try to
patch up a creaking model, we proposed to start afresh.

As it turned out, our dissatisfaction with the Keynesian macro-
model came to be shared widely throughout the profession by the end
of the decade. The Keynesian hegemony was shattered in the 1970s.

Our then radically different approach to teaching macro-
economics is now much closer to the standard. The general theme
described in our original preface—that macroeconomics should
focus first on the determinants of aggregate supply under conditions
of product and resource market equilibrium—is widely accepted
these days, although our emphasis on neoclassical growth theoryasa
way of modeling the basic, full-employment economy may still strike
some as idiosyncratic. In the section on public finance (chaps. 7
and 8) our focus on the allocative effects of tax and spending policies,
rather than on their demand effects, anticipated much of the “supply
side”” thrust of public policy discussions in recent years. Our section
on money (chaps. 9-15) went beyond the usual 1960s Keynesian

ix
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bility for any remaining errors.
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her usual outstanding job of shepherding the manuscript through
the preparation stage, to Steven Manaster who prepared the
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C. W. Urron

section one

The neoclassical theory
of economic growth
and production

MACROECONOMIC THEORY is abstract in its approach to eco-
nomic questions, as indeed is economic H:moﬂ\ mm:mqw_:\,ﬂ One
cannot walk along a street and point to a “unit of capital” or to
an “effective labor unit,” to name two terms used Swocmvocﬂ this
book. But abstraction does not mean irrelevance; the issues to
which macroeconomics addresses itself, such as the determinants
of the standard of living, the effects of government monetary and
fiscal policies, and the causes of ::nBEo.v\Bn:r to name only a
few, are real and important. The ‘emphasis on wvm:wnmmoc repre-
sents rather a belief that much can be learned N.vo_: important
economic problems by stripping them of 52:::0:.& .QQE_ and
clutter, which often serve merely to confuse the main issues.
Chapter 1 takes up an early mvvznm.cw: of Macroeconomic
analysis to important social and economic issues, the Malthusian
analysis of the relationship between ﬁom:_w:o: growth and Q.S
standard of living. Although the discussion has been _,mm::na. in
modern terms, this restatement primarily reflects nrm:mi.m
tastes for exposition. The basic model is that of .Zw_arcm. Hr_m
chapter shows how abstract models can be applied to various
policy questions. . .
Despite its impressive historical Gmnwmao::.aﬁaoﬂ. €conomists
today regard the Malthusian Boa&. as of limited importance,
partly because Malthus made too little allowance for techno-
logical change and partly because he overlooked the role of

1



2 Macroeconomics: A neoclassical introduction

capital as a means of production. Chapter 2, therefore, turns to
developing the more general model which is the basis of this
book. This model, called the neoclassical model, emphasizes Hrm
role of .nm.%:m_ accumulation and technological improvement in
@22555@ the standard of living. The development is con-
tinued in Chapter 3, which shows how wages and capital rental
rates are determined in a neoclassical economy and how both are
affected by technological change.

1

An introduction to
macroeconomic
reasoning: The
Malthusian model

ALTHOUGH the phrase “war on poverty” dates from the middle
1960s, the concern of economists with the causes and cures of
mass poverty is by no means so recent. In fact, from its very be-
ginnings with the writings of Adam Smith, Thomas Malthus,
David Ricardo and other “classical” economists of the late 18th
and early 19th centuries, economics has focused on the forces
governing the average standard of living and its growth or decay
over time. The steps that a wise government might take to in-
crease that average standard of living or to accelerate its rise have
been a major preoccupation throughout.

A good case in point is the controversy over the Poor Laws in
England in the late 18th and early 19th centuries. Like some more
recent welfare programs in the United States, the English Poor
Law of 1601 provided direct grants to the local poor to be fi-
nanced by local property taxes. As distress rose throughout Great
Britain in the wake of the Napoleonic wars, proposals were made
to have these local grants and income supplements taken over by
the central government and extended on a national scale. Pro-
posals were also made for what today in many countries would
be called “family allowances,” or in the United States AFDC
programs (aid to families with dependent children), with the
motivation partly humanitarian and partly to encourage the
production of future soldiery. Malthus believed these proposals,
however well-intentioned, to be completely unsound and counter-

3




4 Macroeconomics: A neoclassical introduction

productive; and his justly celebrated essay on The Principle of
Population, As It Affects the Future Improvement of Society was his
attempt to explain why.

THE MALTHUSIAN MODEL

To make his point, Malthus constructed what economists
would today call a macroeconomic model. In keeping with the
standard practice of his day, of course, he presented his model
entirely in discursive, verbal fashion, supplemented with occa-
sional illustrative numerical examples, rather than as the explicit
system of equations that the term model usually connotes today.
But that is a matter of style rather than substance, and the main
lines of his argument translate readily into the more convenient
and compact modern way of presentation. As we shall see, econo-
mists no longer accept Malthus’s analysis of the limits to economic
growth. Nevertheless, his model has left an indelible mark on all
subsequent modeling of economic growth; and its essential struc-
ture so typifies the macroeconomic approach that it remains the

logical place to begin any study of modern macroeconomic
theory.

The aggregate production function

Central to the Malthusian model is an aggregate production
Junction of the kind pictured in Figure 1-1. The vertical axis
measures what Malthus would call the total “means of subsis-
tence™ available to a particular country, measured in bushels or
pounds or some other appropriate units. The horizontal axis
measures the size of the country’s population. The curve labeled
Y(N) is the aggregate production function and shows the max-
imum amount of means of subsistence that can be produced by
any specified population, given the amount of arable land and
other natural resources in the economy, and given the current
state of the technological arts. Thus, when the population consists
of N; individuals, the maximum total output for the economy is Y,
units of subsistence per year.

What is critical about Y(N)_to Malthus’s argument is not the
actual numerical value of ¥ that goes with any given value of N,
but the qualitative property of the direction of its curvature. As
drawn, the curvature of Y(N) reflects Malthus’s assumption that

Ry
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FIGURE 1-1
The Malthusian aggregate production function

Total means of subsistence
{in appropriate units per year)

2 5 Y(N)
e g !
Y, T
Y, A
N !
i \\, crans v\m,..._"”u-
0 N, N,y Size of population

the production process in an economy with a fixed stock of arable
land would be characterized by diminishing average returns to
labor inputs. When the population is Nj, the total output will be ¥,
implying an average output per capita of ¥1/N,, or equivalently, of
AN,/ON,, the slope of the line OA4. Let the population double to
N; = 2N,. It output per capita remained unchanged, ¥ would
rise to a total of 2Y, bushels per year. Y(N) tells us, however, that
output will only rise to Y, bushels, leading to a mm:._ in the average
output per capita (i.e., to a fall in the slope of the line through the
origin from AN/ON, to CN2/ON,). The nn_mﬂ.mo: between average
output per capita and total population implied by the aggregate
production function Y(N) is graphed in Figure 1-2 as the curve
y(N), where y equals output per capita. (Obviously, y(N) = Y(N) +
N.)

! Here, and throughout, we shall adopt the convention of using capital _o:mﬂam
to indicate aggregate quantities and lowercase letters to represent per capita
variables. Thus, Y represents total output and y output per capita.




6 Macroeconomics: A neoclassical introduction
The Malthusian population growth function

The function Y(N) of Figure 1-1 shows the relation between
the means of subsistence and population with population as the
independent variable. More population leads to more output,
though at a diminishing average rate. Malthus argued. however,
that another relation between Y and N also existed, in which the
roles of the two variables were reversed. The means of subsis-
tence became the independent variable and the size of H:m popu-
lation the dependent one.

FIGURE 1-2
Average output per capita in relation to population size

QOutput of means of
subsistence per capita

YIN

Y= «\a\za

Yy =Y,IN,

yiN)

N
Size of population

The relation between standard of living and size of population
assumed by Malthus for this second function is shown in Figure
1-3A. The vertical axis now measures the rate of growth of the
population in percent per year denoted by n = AN/N, and the
horizontal axis measures the average standard of living, y. As

g
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before, Malthus’s argument hinges on qualitative properties of
the function relating the two, rather than on the precise nu-
merical values involved. What is critical is that the curve cuts the
horizontal axis in only one place, that it cuts from below and that
it has a positive but finite slope at the crossing point.

The forces that act on population to produce these properties
are summarized in Figure 1-3B which shows birth and death
rates per year in any given population as a function of the
standard of living. The curve representing birth rates b(y) is
drawn to reflect the belief of Malthus and his contemporaries
that birth rates were relatively insensitive to economic conditions.
They were assumed to be governed mainly by what was quaintly
referred to as the “passion between the sexes,” which was taken
as one of nature’s constants, plus such deep-rooted and slowly
changing customs as the normal age for marriage. Death rates,
however, were regarded as much more directly related to the
standard of living. At low average standards of living, such as y,,
famine, pestilence and related natural disasters take a heavy toll
of the undernourished and weakened population. The death rate
function d(y) in Figure 1-3B lies above the birth rate b(y) at that
point, implying that the net change in vovc_m:o: shown in Fig-
ure 1-3A, is actually negative. Population is declining. At higher
values of the standard of living, death rates are successively lower,

FIGURE 1-3A ‘
Rate of population growth and the average standard of living

Rate of population growth
in percent per year

ANIN
Population growth = Birth rate - Death rate
AN _
N {y) = bly) - dly)
2k
a -
0 . y
Yo Vs Ya Average standard of living
1
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FIGURE 1-3B
Birth rates, death rates and the average standard of living

Birth and death rates
in percent per year

Birth rate, bly)

Death rate, dly}

14

Bl R

Average standard of living

and at high levels such as yu, death rates are less than birth rates.
Population is increasing.

The curve n(y), representing the net population growth rate,
b(y) — d(y), has been drawn to be asymptotic to the particular
growth rate of 2.8 percent per year in recognition of Malthus’s
famous dictum that population, if unchecked, might double every
25 years. Growth rates of this magnitude have in fact been ob-
served in some Latin American and Asian countries, but, as noted
earlier, the force of the argument does not depend on the nu-
merical magnitudes used.

Somewhere between y, and yy is a standard of living, ys, in
which the birth and death processes are just in balance. The
standard of living is high enough to stave off starvation and to
maintain the population at its then given size, but not high
enough to permit further growth.

THE EQUILIBRIUM POPULATION SIZE AND STANDARD OF LIVING

Figure 1-4 portrays the interaction between the two Mal-
thusian functions connecting population and the standard of liv-
ing—the production function in which population enters as
“hands,” and the population growth function in which popula-
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tion enters as “mouths.” The key to the evolution of the system
is in the line OS which has been drawn with slope equal to the
level ys of Figure 1-3A. The line thus measures the total amount
of means of subsistence per year needed to maintain any given
population. If, for example, the population of a country were at
size No, then the total amount of food and other means of sub-
sistence necessary to keep population at this same size No would
be precisely Ys,0 = ys * No.

While the line OS (which is just the relation Y5 = ys - N) shows
the minimum total amount of subsistence needed for zero popu-
lation growth (ZPG, for short) for any size of population, the
actual amount of the means of subsistence that would be pro-
duced by any population is given by the production function

FIGURE 1-4
The equilibrium solution of the Malthusian model
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Y(N). Thus when population is Ny, total output of means of sub-
sistence is Yo, which is greater than the level needed for ZPG. The
average standard of living is Yo/Noy, the slope of the line OT,
which is clearly greater than (Y4/Ny), the slope of the line OS. But
by virtue of the mechanism summarized in Figures 1-3A and
1-3B, this excess of the actual standard of living over the
critical value y; implies an increase in population. Hence, N moves
along the horizontal axis of Figure 1-4, away from the initial
value Ny in the direction indicated by the arrow. After some time
has passed, population may have reached some higher value such
as Ni. At that value for N, total subsistence requirements are now
at the higher level Yy ;. Actual total output has increased, thanks
to the larger labor force, but less than proportionately. The
margin of the means of subsistence per capita over the ZPG
standard of living is smaller than before, but still positive. Again
population grows, and keeps on growing in this fashion until a
population of N* is reached. At that size the actual average
standard of living produced is just enough to maintain the
population, and no further growth takes place.

Note that the same final value for population would have been
reached no matter what its initial value. If the population had ini-
tially been No, for example, to the right of N*, then the move-
ment of N would have been from right to left. At N, actual out-
put of means of subsistence is less than needed for ZPG. Starva-
tion and disease cut population back, and that dreary process
must continue until N* is reached.

A point such as E, where the two functions cross and toward
which the N values and Y values tend to return if displaced, is
said to define the equilibrium values of the variables of the system.
"That word, here and throughout, is intended strictly as a technical
term to indicate that the various contending forces are in a state
of balance, and not to convey any notion of well-being, or goals
toward which to strive. In fact, the equilibrium in the Malthusian
model, as should be clear from the discussion of its mechanisms,
is a wretched one indeed. The equilibrium standard of living is
Y¥/N*, just the bare ZPG standard of living level. This is a bleak
enough prognosis of mankind’s future to have earned Malthus
the sobriquet of the “gloomy parson” even if he had pushed it
no further. But when he and his successors went on to use his
model to analyze various policy proposals for improving the
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condition of the poor, economics quickly earned the sobriquet
bestowed on it by Thomas Carlyle of the “dismal science.”

THE POLICY PRESCRIPTIONS OF THE MALTHUSIAN MODEL

Consider, for example, a proposal to improve the condition of
the poor by better public health services such as, say, purer water
supplies. To the extent that the purer water reduced the inci-
dence of such water-borne diseases as typhoid fever, cholera, or
dysentery, no one would deny that, in the immediate short run at
least, such a program would serve to prevent much personal pain
and tragedy. But a Malthusian would point out that a general
lowering of the death rate has longer-run consequences as well.
In terms of Figure 1-5A, the program amounts to shifting the
death-rate curve from its original position to the new position in-
dicated by the dotted curve. This shift in turn implies a cor-
responding shift of the population growth function in Figure
1-5B and, most critically, a shitt to the left of the ZPG standard of
living from the original level y; to a new lower level, ys,- With
less subsistence now required to maintain the population at any

FIGURE 1-5A
Effects of a public health program on the death rate
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FIGURE 1-5B
Effects of lowering the death rate on the rate of population growth
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given size, the ZPG line in Figure 1-6 shifts downward from OS
to 0S;. Population now begins to increase from its equilibrium
value at N* and the process continues until a new equilibrium is
reached at Ni. Thus all that the public health program has
accomplished has been to increase the total number of the poor.
The standard of living, moreover, is actually lower and the
conditions of life even more wretched than before the well-
meaning but too short-sighted venture in health improvement
was undertaken.

The effects of income redistribution in a Malthusian world

It was not lost on Malthus’s contemporaries that not all mem-
bers of society seemed to be suffering equally from the cruel
mechanisms of his model. Side by side with grinding poverty for
the masses was enormous opulence for a favored few, especially
among the nobility and the landholding class generally. Ob-
servers in the late 18th century believed that the gap between
rich and poor was not only wide, but steadily widening. Small
wonder then that the air was filled with proposals for the redis-
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FIGURE 1-6

Effects of an increase in the rate of population growth on the equilibrium size of
population and standard of living
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tribution of wealth from rich to poor, ranging from such rela-
tively mild schemes as reforming the Poor Law to drastic calls to
“expropriate the expropriators” along the lines of the then
recent French Revolution.

The Malthusian model, with a slight extension, could be
brought to bear on proposals of this kind as well. Figure 1-7
presents the extended version of the model. Below the produc-
tion function Y(N) is another curve C(N) showing that part of the
total production of means of subsistence that would be made
available to the “laboring classes” under the workings of unfet-
tered competition. Precisely how that share would be determined
in a free market economy will be deferred to a later chapter. For
the moment, the important point is simply that a distribution
mechanism of some determinate kind is in operation and that it
gives the poor less than the total output being produced. For




1 Macroeconomics: A neoclassical introduction

FIGURE 1-7 N
fifects of a revolution on the equilibrium size of population and standard of living
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simplicity, the share of the workers has been set at two thirds of
Y(N) with the remaining third accruing to the landowners. Note
that as N increases, the average output available per member of
the working force declines (i.e., C(N)/N falls with increasing N).
At the same time, the absolute size of the share accruing to the
landowners rises (because they are still getting one third of a
larger absolute total output). Hence if their numbers, which are
small relative to N in any event, do not increase as fast as those of
the laboring poor—a proposition that Malthus and his contem-
poraries accepted—the per capita income of the landed will
actually increase. Thus as population increases from No to N*¥,
the rich get richer and the poor get poorer.

Suppose now that in the interest of social justice steps are taken
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to transfer output from the rich to the poor. For simplicity, sup-
pose that the landowning class is wiped out completely so that
labor’s share rises from two thirds Y(N) to 100 percent of Y(N).
Initially, such a redistribution clearly results in a substantial
betterment in the condition of the working classes. The standard
of living per worker rises from C*/N* per person to Y*/N*. Trav-
ellers would bring back glowing accounts of the success of the
revolution in raising the standard of living of the common people.
To a Malthusian, however, such tributes are premature. The ini-
tial improvement will simply lead to a more rapid rate of increase
of population. Eventually the economy will return to a steady-
state equilibrium at N§f where the standard of living is once again
at the prerevolutionary level. Nothing lasting has been accom-
plished —except to extend the misery of a minimum subsistence
existence to a larger number of people.

Was there then to be no escape from this cycle of misery for
mankind? The best hope that Malthus could hold out was that
population growth might some day come to be held in check
through the exercise of “moral restraint” on the part of those in
the procreative age groups. (By moral restraint he meant volun-
tary abstinence from procreation, not the sort of mechanical birth
control or sterilization programs that present-day Malthusians
tend to stress. Malthus, after all, was an ordained Anglican -~ _ 3
priest!) How such reductions in birth rates might affect the evo-
lution of the economic system and the standard of living in an - .
otherwise Malthusian model is the subject of some of the exer-
cises at the end of this chapter.

WHERE DOES THE MALTHUSIAN MODEL STAND TODAY?

Although modern macroeconomics, as we shall see, uses an
apparatus very similar in outward appearance to the Malthusian
model just studied —which is, of course, precisely one of the
reasons for starting with the Malthusian model—no leading
present-day economist would claim to be a Malthusian as that
term is currently understood. The Malthusians of today are
found mainly among the biologists or ecologists. Nor is this in-
terest on the part of the biologists entirely surprising, since Mal-
thus’s €ssay had a profound effect on his countryman, Charles
Darwin.
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What has led economists to reject Malthus’s model as a de-
scription of the way an economy works is not merely that itis “too
simple” or that the assumptions underlying it are “unrealistic.”
The accepted major theories in economics or any other field of
scientific inquiry are always based on a drastic pruning away of
surface “realistic” detail. There is no other way to getat the really
crucial essentials.

What has led economists to reject Malthus’s model is rather that
they have developed a better model that explains more of the
observed facts of economic evolution. Just as in astronomy the
Ptolemaic, earth-centered model of the solar system was dis-
placed by the Copernican, sun-centered model, so in economics
has the Malthusian model been displaced by what has come to be
called the neoclassical model of economic growth.

The neoclassical model accounts for two general classes of
facts better than does the simple Malthusian model: those re-
lating to differences in the standard of living of different coun-
tries today, and those concerning the evolution of the standard
of living of particular countries over time. As to the former —or
cross-sectional differences, as they would be called in economist’s
jargon —the Malthusian model predicts that high densities of
population will be associated with low standards of living. (Re-
member that the population in Figure 1-4 was assumed to be put
to work on a given total acreage of land, so that as N increases, sO
does population per acre). Certainly one can readily point to
countries today in which these two properties do coexist. The
Malthusian model may have been supplanted by a better one, but
no one would claim that it is totally lacking in explanatory
power. But one can also readily point to countries (such as Hol-
land, Belgium, Switzerland or Japan) with higher than average
densities of population and higher than average standards of
living. In the other direction, cases abound in which an extremely
low standard of living is found even without an exceptionally
high population density. Mainland China, for example, has more
than three times as much total land per capita and more than
twice as much cultivated land per capita as Great Britain or Ger-
many.

The Malthusian model also had a very gloomy prognosis, as
“we saw, for the evolution of the standard of living over time

unless mankind somehow learned to curb its procreative In-
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stincts. Yet in the 170 years since Malthus’s essay, the population
of an even then seemingly crowded Britain has increased about
fourfold. The increase in the average standard of living over the
same interval is harder to quantify, partly because the component
items in the standard of living have changed so drastically, and
partly because we still have few reliable ways of measuring
changes in those components of the standard of living (in the
broad sense) that are provided outside the market economy. But
such direct and indirect evidence as we have about rates of eco-
nomic growth in Great Britain would suggest an improvement in
the average standard of living of fivefold at the very least since
1798, and almost certainly more. (The basis for believing that a
fivefold increase in the average standard of living is likely toerr
on the low side will become clearer in the chapters to come.) Nor
has the experience of Great Britain been unique in this respect.
Many countries in all parts of the world have grown as fast as
Great Britain over the last 170 years, and not a few considerably
faster.

To a convinced neo-Malthusian, these past examples of rap-
idly rising living standards despite substantial rates of population
growth would be regarded as merely temporary deviations from
the fundamental downward trend (just as the revolution pictured
in Figure 1-7 led to a temporary rise in the standard of living).
To economists, however, such an alibi for the failures of predic-
tion of the Malthusian model would not be acceptable. It is not
simply that they regard 170 years as a bit too long to be consid-
ered a temporary departure from trend in human affairs. It
is rather that, as noted earlier, they can account for the discrep-
ancies by specific processes not allowed for in the simple Mal-
thusian version (which processes, incidentally, also hold out very
different and far less gloomy prospects for further improvement
in worldwide living standards over the foreseeable future even in
the face of continuing worldwide population growth). The
processes are those of capital accumulation and technological 1m-
provement. Britain may have less land in cultivation per capita than
China, but it has considerably more railroads, refineries, fac-
tories and machines. Furthermore, the machines available to
British workers today are many times more effective than those
used by their counterparts in Malthus’s day.

How these processes work to increase a society’s productive
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power and how they interact with population growth to deter-
mine the standard of living and its evolution is what the modern
neoclassical model seeks to explain. The development of that
model and its major implications is the task of the next two chap-
ters.

PROBLEMS FOR CHAPTER 1

1. What effect would a lowering of the birth rate have on the equilib-
rium standard of living in the Malthusian model?

2. At the time Malthus wrote, the amount of land under cultivation
around the world was increasing; indeed, there was land in England
not under cultivation. Yet Malthus believed that bringing this land
under cultivation could at best only temporarily stave off the di-
lemma. Using Figures 1-3 and 1-4, show the effects of a one-shot
increase in the amount of land under cultivation—for example, by
building a dam, and irrigating a desert—on the standard of living,
and on population growth and population size both in the short run
and in the long run.

3. One factor not included in the Malthusian model is technological
innovation, an increase in the amount of output that can be ob-
tained from any given inputs of land and labor. Using Figures 1-3
and 1-4, show the effects of a once-for-all “Green Revolution”
doubling output per acre on the standard of living and on popula-
tion growth and population size both in the short run and in the
long run.

4. A final factor overlooked in this chapter is the role of capital equip-

ment. Again, using Figures 1-3 and 1-4, show the effects of a single
increase in the number of tractors on the standard of living and
population growth and population size both in the short run and in
the long.

2

The neoclassical model
of economic growth

THE TERM “NEOCLASSICAL” is used in economics in a variety of
different, though related, ways. It sometimes refers to a particular
school of late 19th and early 20th century economists, mainly
British, but including also the French economist Léon Walras
and the Swedish economist Knut Wicksell. More generally, it has
come to be applied to models that take full employment of all
resources to be the natural state of an economy when its prices
and wage rates are flexible. That is the principal sense in which we
shall be using the term throughout the book. A particular case of
a neoclassical model is the neoclassical growth model discussed
in this chapter —a model whose precise formulation dates from
the 1950s in the work of the American economist Robert Solow

and the Australian economist Trevor Swan.
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CAPITAL AS A FACTOR OF PRODUCTION

TuE neoclassical growth model, like the Malthusian model from
which it is descended, takes human labor as one of two inputs or
factors of production in the aggregate production function. The
second factor of production, however, is no longer land but
capital, defined as productive resources whose supply can be in-
creased by production. Thus capital differs from labor whose
supply is presumably governed to a considerable extent by bio-
logical and social mechanisms rather than by strict economic cal-
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