TRANSFORMATIONAL GROWTH AND THE
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This book examines the concept of Transformational Growth from a number of different
historical and geographical perspectives. Transformational Growth sees the economy as
an evolving system in which the market selects and finances innovations, changing the
character of costs and affecting the pattern of market adjustment. This creates’ the
possibility that markets will work differently in particular historical periods.
This book explores market adjustments in two distinct historical periods, 1870–1914
and 1945 to the present. The book focuses on six countries: the United States, the United
Kingdom, Canada, Germany, Japan and Argentina. In all cases the earlier period,
dominated by craft-based technologies, proves to be the one in which markets adjust
through a weakly stabilizing price mechanism. By contrast, in the later period, in all
cases, with the exception of Argentina, there is no evidence of such a price mechanism.
In its place can be seen a multiplier-accelerator process which, arguably, reflects a
change of technology to mass-production.
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PREFACE
This book is an empirical exploration of the idea of transformational growth. The full
theory is developed elsewhere; here the focus is on a case for which enough data exists to
permit careful comparisons and analyses of time series, supplemented by institutional
studies. The advanced capitalist world experienced a long stretch of peaceful
development in the half century prior to World War I; it experienced another following
World War II. In each case the working of the system can be examined in conditions that
are relatively free of the distortions introduced by wars and social upheavals. The
hypothesis to be explored is that the economy adjusted in significantly different ways in
the two periods—and we shall see that this is a viewpoint that has important implications
both for theory and policy.
The case studies contrast the two periods for the US, the UK, Canada, Germany and
Japan, with Argentina added as an example of incomplete transformational growth. In
each study, however, the opportunity is taken to use the material to illuminate one or
another significant economic issue or controversy.
The plan of the book developed during discussions arising out of George Argyrous’s
New School doctoral thesis exploring the shift from Craft to Mass Production, with
special reference to the aircraft industry. I had previously formulated models of the
characteristic patterns of market adjustment in the two types of economy. It seemed
appropriate to develop a project exploring the stylized facts of the two cases and
contrasting them empirically.
At first George was to be co-editor. Unfortunately he had to return to Australia, while
the project grew far beyond its original dimension. Nevertheless, he remained an
important inspiration and continued to contribute to the discussion that shaped the
project.
These discussions were of exceptional importance. The group developed an ethos of its
own, which gradually formed itself into a method of research: beginning from a
hypothesis, or sometimes merely suggestion, derived from theory, the process would lead
to working with the empirical materials—institutions and history as well as time series—
after which the group would re-think the theory, refining and adapting it, then in the light
of the newly revised history, returning once more to the data, and so on, allowing each to
illuminate the other. The method was interactive. Theory and empirical studies each
thought about developments in the other.
The interaction also extended to the group. Members found themselves able to speak
easily and offer ideas freely, knowing that their words would be understood
sympathetically and that criticism, however severe, would always be constructive. The
empirical studies benefited from this interaction.
Some special words of thanks are due. First to George, for helping formulate the
project in the first place, then to Stephanie Thomas and especially Thorsten Block for

handling the many details of preparing the manuscript. Thorsten was also responsible for
assembling the Bibliography. Levent Kokkessen generously provided econometric
assistance, and I would also like to thank those New School students who at various times
took part in our study group. We are grateful to the anonymous readers for Routledge,
who provided exceptionally detailed comments. Thanks to Steve Pressman and the
Review of Political Economy for the interview, a revised version of which appears in
Chapter 12.
Finally, I owe thanks, as always, to Marsha Nell for her help and encouragement.

Part I
THE IDEA OF
TRANSFORMATIONAL
GROWTH

1
FROM CRAFT TO MASS PRODUCTION
The changing character of market adjustment
Edward J.Nell

Macroeconomics makes an occasional bow to history and institutions, noting their
importance in understanding policy, particularly in connection with exogenous “shocks.”
But the models advanced in most mainstream work, as well as those in contemporary
“alternative” schools of thought, tend to be perfectly general. They are not considered
specific to any one historical period. Economic behavior and the working of markets are
treated as universal, essentially the same, aside from “imperfections,” in all times and
places. Economics is grounded in rational choice, expressed most fully in general
equilibrium price theory. Macroeconomics can then be derived from this by specifying
any of a large number of imperfections or institutional barriers to the smooth adjustment
of markets.

THEORIES AND ERAS
General equilibrium theory is abstract and non-empirical. But price theory does not have
to take this form. 1 Ordinary textbook microeconomics—supply and demand—offers a
strikingly detailed picture of the way markets work, from which a number of plausible
empirical propositions can be derived. For example, this picture suggests that, when
demand fluctuates, prices will fluctuate in the same direction, and the fluctuations will be
greater the more inelastic the supply is. Movements in prices will therefore be positively
correlated with movements in output. Real wages will be inversely related to employment
and output. Increases in productivity will lead to lower prices. The picture has
institutional implications as well: firms will grow to an optimal size and operate at that
level indefinitely.
These empirical implications of ordinary price theory are seldom stressed, perhaps
because they do not appear to be true of today’s economy. Instead, price theory tends to
be developed axiomatically, and is presented as an offshoot of a more general theory of
rational choice. But this is to do microeconomics a disservice. It was originally
formulated as a theory of the working of markets, and it deserves to be taken seriously as
just that.
Old-fashioned macroeconomics, as presented in the textbooks of the 1950s, like the
simplest models today, took prices as fixed, and examined quantity adjustments. These
reflected the multiplier and the accelerator, or “capital stock adjustment” principle, and
provided an account of market adjustment, which could be and was examined empirically
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in extensive studies. 2 These models also yielded policy implications.
Macroeconomic data suggest a great difference between the working of the economy
in the era in which price theory was founded and its behavior later. In the late nineteenth
century, when price theory developed, production was organized largely through family
firms and family farms, and steam power was used to operate processes that still reflected
traditional crafts. In the Keynesian era, production came to be organized by giant modern
corporations running modern technologies on electric power and internal combustion
(Tylecote, 1991; Perez, 1983, 1985; Solomou, 1986). The technologies are different and
so are the institutions. As a result, it will be argued, so is the way the market works.
In the earlier period the market appeared to function in some respects, as would be
expected from neoclassical theory, at least in Marshallian form. In the later period aspects
of its working appear to be Keynesian, and the neoclassical elements have largely
disappeared. In the earlier period there is some evidence to suggest that the market and
the price mechanism responded in a stabilizing manner. Financial markets and the
monetary system, however, tended to be unstable. The turning points of the business
cycle appear to have been endogenous. In the later period, however, the stabilizing
aspects of market adjustment appear to have vanished. Indeed, market responses appear
to have exacerbated fluctuations, as would be expected from Keynesian theory and from
early Keynesian accounts of the business cycle. The government, however, perhaps in
conjunction with the financial system, has tended to provide a stabilizing influence.
An explanation for the differences between the eras can be suggested, which is
supported by the record, namely that the prevalent technology in the earlier period
prevented easy adjustment of output and employment. This, in effect, imposed a form of
price flexibility, which can be shown to have had a moderately stabilizing influence. But
technological innovation greatly increased the adaptability of production processes, so
that by the later period, output and employment could be adjusted easily, and the
resulting system can be shown to have been unstable in a Keynesian sense.

TWO SYSTEMS OF TECHNOLOGY AND GROWTH
Dynamic processes depend in part on the flexibility of production, which in turn rests on
the kind of technology in use. And technology, in turn, developed as a result of learning
induced by the characteristic problems encountered in operating the initial production
system. An idealized contrast of early and later capitalism can be sketched: early
capitalism consisted largely of family firms and family farms operating production
technologies that depended on the presence and cooperation of skilled workers, working
together. Such an economy tended to run at full capacity, unless seriously disrupted by
business failures; product markets tended to clear through price adjustments.
Employment remained fixed in the face of fluctuations in sales (short of the bankruptcy
level); when output varied it was through changes in the productivity of labor. But this
system created strong incentives to change the methods of production, in particular to
increase the size of operations and to establish greater control over current costs,
especially labor. Towards the end of the nineteenth century the methods of mass
production were widely introduced, as we shall see, partly in response to pressures
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created by problems in the working of the earlier technology. Besides lowering costs the
new methods provided a desired degree of flexibility; but their successful adoption
depended on the simultaneous emergence of adequate finance and a mass market, since
these new methods required large outlays of capital. The change to the new methods can
be called “Transformational Growth,” for, once adopted, these innovations in technology
changed the way the system worked, replacing price with multiplier adjustments and full
utilization with normal excess capacity.

FIXED EMPLOYMENT TECHNOLOGY COMPARED WITH MASS
PRODUCTION
The change from craft technology to scientific mass production has largely been
examined from the perspective of total cost reduction (Maddison 1982). This is certainly
a major factor, but the attention paid to it has perhaps led to the neglect of other
dimensions. Indeed, economists have paid little attention to the actual characteristics of
production technology. Output is normally considered to be a “function” of various
“combinations” of the basic “factors”: land, labor and capital. The variations in the
qualities and features of these are not considered, and neither is it explained exactly how
they are “combined.” The often-cited “laws of returns” do not fit coherently together
(Sraffa 1926). Everything is discussed at the highest imaginable level of abstraction and,
in fact, the real object of the argument is to explain the distribution of income between
rents, wages and profits on the basis of marginal productivity. The analysis of costs and
their relation to prices is derivative. By contrast, the input-output approach tells us
something about the technical relationships, since the various inputs for each unit output
are clearly set forth, but there is still no consideration of how, exactly, these inputs are
combined, or what varies with what.
Yet this is just what has to be considered if we are to explore the dimensions of
flexibility. Craft production has often been praised for its greater flexibility, compared
with mass production, because craftsmen could often adapt product design to the
customer’s specifications, but this is only one aspect of flexibility, and not the most
important when the survival of the firm is in question. So let us turn to an aspect of
technology that has largely been overlooked, namely the extent to which the process of
production permits inputs or costs (and even output itself) to be varied so as to adapt to
fluctuations in the state of demand.
Fluctuations in demand, of course, are endemic both in early and in developed
capitalism. They are to be distinguished from permanent changes in demand, although it
often may be difficult to tell which is which. Fluctuations may be quite temporary and
local, temporary and global, long-term and local or global. There are seasonal
fluctuations and variations reflecting local or temporary conditions, on the one hand, and
those of the general business cycle on the other. They may be foreseen, or unforeseen; if
foreseen, only the direction or their direction and magnitude may be correctly anticipated.
But, even if they are fully and correctly anticipated, the realization may have dawned too
late for anything to be done about it; or the duration of the fluctuation may be too short to
be worthwhile adapting to. This does not depend only on the ability to anticipate the
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market; it also depends on the technology and organization of production, for it is
production which has to be adapted.
Examples will help to indicate some of the ways in which businesses may try to adapt
to variations in demand. If there is no refrigeration or method of storage, the whole
current supply of fish and vegetables must be offered for sale, otherwise it will spoil. If
demand has fallen, supply on the market cannot be reduced, so price will be forced down.
Sometimes output cannot be varied; spring planting (and the weather) determines the
harvest. If demand has dropped in the meantime, output cannot be changed, although
grain can be stored, so supply could be changed, but at a cost. In a traditional
blacksmith’s shop the forge must be lit, and the apprentices must be on hand, whether
much or little work is to be done. Energy and labor costs will be the same for quite a wide
range of levels of daily output. Lighting the forge or, in steam-driven factories, building
up a head of steam, is time-consuming and labor-intensive. Thus, faced with fluctuations
in demand, the methods of production may or may not permit the supply offered to the
market, the output produced, employment and energy costs to be varied pari passu. To
the extent that all or any of these cannot be varied, excess or shortage of supply will exert
pressure on prices. But employment is the key; if it cannot be varied then the largest part
of current costs will be fixed, and output can be made variable only by changing
productivity.
More precisely, if employment cannot be varied, it may not be worthwhile to vary
output when demand falls; hence prices will be driven down. Yet, if employment does
not change, money wages will not be much affected, so real wages will rise. Clearly,
these characteristics of the technology can exercise significant influence.
However, the technological rigidities just noted do not necessarily translate in any
straightforward way into corresponding economic inflexibilities, for there are at least two
institutional forms that employment relations, based on craft technology, took in the past
or can take nowadays (for example, in developing countries): first, there is the domestic
system in which capitalists, often merchants, “put out” work, paying piece rates to
craftsmen working in their own homes and using their own tools and equipment. Then
there is the factory system, in which workers are assembled in central buildings, owned
and equipped by the capitalist, to work under direct supervision. The latter has many
significant advantages. It permits training and close supervision, with the establishment
of work norms and both product and labor standards, thus providing quality control.
Labor skills in general will be raised towards the level of the best-practice workers.
Economies of scale will be realized, and machinery can be run off a central power source,
such as steam or water. And it will eliminate the sometimes costly and bothersome travel
to and fro for the delivery of materials and collection of finished work.
In each case the technology permits little adaptation to variations in demand. Current
costs are the major portion of costs, and the greater part of current costs are real and
fixed. But the domestic system puts this burden on the craftsmen and their households,
whereas the factory system obliges the capitalist to assume it. As we shall see, the early
factory operated as a (largely) fixed employment system, with little ability to run on short
time or at less than normal capacity. But in the domestic system, when there was less
work to be put out, the craftsmen, having to support their families and establishments,
could be expected to bid for the available work, driving piece rates down and putting the
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least efficient workers out of business altogether. This system therefore provided early
capitalism with some flexibility in response to variations in demand, thereby giving
greater protection to the class of financial rentiers whose fixed-interest income depended
ultimately on profit receipts.

TWO SYSTEMS OF TECHNOLOGY
To see the contrasts sharply, compare “pure” stylized cases. In a craft or fixed
employment system workers control the pace of work, and drawing on their skills, using
general-purpose tools, hone the usually customized product, so that the workers define
the details of the final output. Under mass production the machinery determines the pace
of work, and the precision is built into the equipment, which is designed specifically for
the product. As an example of the first kind of system we will take an idealized economy
of early factories and artisan shops, in which small family firms and farms practise
traditional crafts, drawing on the traditional sources of energy, such as wind and water,
animal and human effort, but also steam power. The system is capitalist, in that a (more
or less uniform) rate of profit prevails and governs investment, but although workers will
be gathered into factories, scientific mass production has not begun. Craft methods are
practised by teams of workers following long traditions. Craft work requires the presence
of the entire work team, full time, for there to be any output at all. Start-up and shutdown
costs are typically large, as are storage costs. The little technical progress that takes place
is unsystematic, and the few economies of scale that exist are offset by increasing risk
and diseconomies. (This picture deliberately overemphasizes the fixity of employment,
and neglects the flexibility provided by the ‘domestic system’ discussed earlier. That
system was a relic of pre-capitalist industry, retained in spite of its disadvantages because
of the flexibility it provided (Mantoux 1928). To understand the economic relationships
of the new system of early factories, and the characteristic problems facing this economy,
we must set aside this mixture and consider the pure form.)
In such an economy, in the long run prices must cover costs (including normal profits)
and so will reflect distribution, but in the short run employment will be relatively stable,
since work teams cannot easily be broken up, with the result that a high proportion of
current costs will be fixed. Needing to cover these costs, and lacking technology for
storage and preservation, when demand weakens, goods will have to be sold for whatever
they will bring, so that prices will adjust to the requirements of market clearing.
Employment and output will tend to be stable, with prices flexible. (Note that “putting
out” effectively turns a craftsman laborer into a small business unit, so that piece wages
behave like prices. The worker households have large fixed real costs and so must, in the
short run, compete for whatever work there is to be had, as long as the pay for such work
is more than the variable costs associated with it. Hence as piece rates vary with demand,
and therefore with prices, real earnings rates will tend to remain steady, but less
efficient—or less well placed—workers will find their employment varying with
demand.)
Artisan production may have a well developed division of labor, and it may also be
highly mechanized (Sabel 1982). (Adam Smith’s pin factory has the first, and Marshall’s
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examples of the printing and watchmaking trades exhibit the second as well.) Prior to
mass production the use of machinery replaces the workers’ energy; but the early
machine system drives essentially the same tools, although on a much larger scale.
Acceleration and deceleration will be slow and difficult; the transmission of power will
be handled by belts and pulleys in a manner both cumbersome and inflexible. Such use of
machinery does not affect the system’s characteristic mode of operation, for neither
division of labor nor mechanization will have proceeded to the point where the pace and
quality of production are controlled by the machinery, as in the science-based assembly
line (Howell 1993).
In the early factory/artisan economy the work team must be kept together; everyone
works or no one works. In the extreme case, lay-offs will simply not be possible; the
factory or shop must either operate or shut down altogether. If machinery is used it must
likewise all be used. Work is skilled and workers have to coordinate their efforts; workers
themselves largely set the pace of work, so that productivity depends heavily on morale.
Many technical aspects of production are not (and given that craft production is
customized, cannot easily be) written down, but exist in the minds and accumulated
experience of the foremen and senior skilled workers (Argyrous 1991; Broehl 1959).
Technological improvements thus accumulate as specific skills and specialized
knowledge on the part of senior workers and foremen.
A work crew that functions well together will be highly important. Moreover, most
production will be discontinuous “batch” production; a batch, once begun, must be
completed. But a good work crew should not be broken up, so new batches must be
started even if demand is weak. Even when early forms of continuous production have
been instituted, however (especially with the use of steam power), start-up and shut-down
costs will be significant, so that the firm cannot go on half time or close down for part of
the week.
The inability to lay off labor has important consequences in several areas. Firms
accumulate financial reserves during booms and good times which they use to tide them
over hard times. Reserves are designed to smooth the cycle; they are not really available
for investment. In planning production, firms will be reluctant to contract out for parts or
repairs; they would rather use their own labor and facilities in slack times to do such
work, and their own foremen can supervise, which may be important when designs are
not fully drawn. As a result economies of specialization will be lost.
Finally, products are non-standard; they are made to order, which means that working
procedures will frequendy have to be reorganized. Moreover, few products can be
produced to stock; storage facilities are both poor and expensive, so that losses in terms
of wastage and decay will be heavy.
The system of mass production differs in every one of these respects. Products are
standardized, and storage facilities climate- and pest-controlled. The pace of work is
governed by the speed of the assembly line or other machinery; jobs are broken down
into their simplest components, reducing the need for skill. Skills remain important but,
ideally, no worker need have more than one basic skill, to be exercised repetitively, in
conditions where precision equipment eliminates much of the need for judgment or
timing. Tasks are regularly simplified through time and motion studies, conducted by
trained engineers. Work is continually reorganized, resulting in a persistent, though
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variable, tendency for output per worker to rise. R&D is carried out by a staff of
professional scientists, who remain in contact with universities. Very little technical
knowledge will remain specific to foremen or workers, as in the craft system, although
aspects of technology may still remain firm-specific. The labor force has no need to
interact, so morale counts for little, and workers are dispensable and interchangeable.
Finally, start-up and shut-down costs are minimal; power is provided by petroleum-based
fuels and electricity. These differences in technology, energy and labor requirements
make possible a very different form of market organization: the corporate industrial
system of mass production (Chandler, 1990). (In practice, of course, elements of the early
factory/craft system will remain, particularly in the areas of agriculture and primary
production.)
Under the corporate industry form production is carried out by corporations, organized
as large bureaucracies, the ownership of which is decided in the financial markets.
Technical progress is regular; economies of scale are widespread. New products and new
processes are frequent and innovation is one aspect of competition. The size of an
operating unit in the artisan economy will be limited by difficulties of coordination, the
cost of transport to distant markets, storage costs and increasing risks; in many cases,
craft technologies will dictate a “natural” size for the plant, and family firms will tend to
operate a single plant whose size cannot exceed the requirements of an optimal work
team. In the case of mass production, however, a larger plant confers significant
economies of scale, which certainly must be balanced against increasing risks and
distribution costs. But plant size does not determine output capacity, since throughput can
be speeded up by the redesign and reorganization of work. Still less does plant size
determine firm size. (Notice that there will also be economies of scale in storage, such as
canning, drying, refrigeration, grain storage and so on.)
Under mass production growth is inherent in the system, and investment is carried out
as far as possible by existing firms, who will not leave it to newcomers. New entrants
would threaten the arrangements in existing markets, since new equipment will normally
be superior to old, providing newcomers with a competitive edge. Hence firms will do
their own saving, in the form of retained earnings. Price guidelines will be set so as to
earn just enough on normal operations to finance the expected required investment.
Actual prices will be held close to the guidelines; fluctuations in demand will be met by
adjusting production and employment.
This means, however, that any given change in demand, by causing a corresponding
change in output and employment, creates a secondary change in demand in the same
direction, but smaller in magnitude. This secondary change, in turn, sets up a tertiary
change, and so on, until the effect is no longer noticeable. The initial variation is
therefore multiplied. But this multiplier is rooted in the technology and cost structure of
the system, for that is what chiefly determines the proportion of revenue that is passed
along; it has nothing to do with the “psychological propensity to consume.” Gross profits
are “withdrawn” at each stage, since they enter business financial accounts, and
households may also hold back a portion of income. “Saving,” however, meaning a
positive decision to accumulate assets (whether by businesses or households), is not the
same thing as “withdrawal,” and it is the latter that is relevant; the crucial question is
what proportion of revenue continues in circulation.
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Let us draw the contrasts now. The mass production system is able to maintain
productivity while varying output. The artisan system, by contrast, operates with fixedcapacity utilization and variable productivity, while mass production has variable
capacity utilization and fixed productivity at the margin. Hence an artisan process will
have low variable and high fixed costs but the fixed costs will in large part be current
costs, chiefly labor, set in real terms, rather than capital costs fixed in monetary terms.
The industrial economy, on the other hand, will have much higher variable costs, and its
fixed costs will be capital costs set in monetary terms. In the artisan economy, therefore,
changes in demand may lead to changes in the intensity with which workers work, but
not to changes in employment. If demand increases, output per capita may be increased,
although output per unit of effort may actually decline; indeed, it normally will decline
after a point, on the assumption that, with given plant, returns to additional effort
diminish. Conversely, when demand declines, output per capita will decline, although
output per unit of effort could remain constant or increase.
Under mass production a variation in demand, due to fluctuations (for example, in
investment), will be amplified: the changes in investment demand will result in changes
in employment, so that consumption will change in the same direction. By contrast, in the
early factory/artisan economy a change in demand will result in price changes.
Fundamentally such an economy has only two levels of operation: all-out or zero. To cut
back output without closing down will be difficult; work must be done more slowly but,
for the most part, the entire crew will still be working. Given time, work can be
reorganized, so some variation in employment is possible, but given an organization of
work the only way to adjust output is to vary productivity at the margin. Since this will
seldom be profitable, a fall in demand will result in excess supply, pushing prices down.
This needs careful explanation. In the early factory craft economy, with employment
largely fixed, worker consumption will be governed by real wages. Money wages will be
set at the time of employment and, since employment tends to be relatively constant,
money wages will not vary much, either. Prices, on the other hand, will reflect the need to
earn as much over variable costs as demand and the competition permit. Hence, when
demand is below normal, competitive price cutting will take place and, when it is above
normal, prices will rise. Prices will therefore vary flexibly with demand. Hence real
wages will move inversely to variations in demand. If the chief cause of variations in
overall demand is investment, reflecting “the general state of business confidence,” then
the induced change in consumption will tend to be in the opposite direction to the
initiating change in investment. Hence a decline in investment demand, so long as it is
not too large (leading to bankruptcies), will lead to a rise in consumption, which is just
the reverse of what happens in mass production. The system has a built-in stabilizing
mechanism, so long as the fluctuations are not too large.

TWO PATTERNS OF GROWTH
No doubt artisan technology could be operated in stationary conditions but, if the
economy is fully capitalist, profits will have to be invested, since the driving motivation
will be to accumulate capital. But the characteristic pattern of accumulation will be
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through the lending of household savings to new firms, which will set up shops that
replicate existing ones but serve new customers. Firms expand to an optimal size and
operate at that level thereafter. However, the system’s prices do not depend on growth.
(In this sense an artisan economy behaves as if it were stationary.) By contrast, in an
industrial economy firms retain profits and invest in expanding and improving their own
facilities and set their prices to support the requirements of this growth. The reason for
these differences in the pattern of accumulation lies in the different relationship of
technology to competition in the two cases, and hence to differences in the nature of
firms. In the first case firms are stationary, but in the second they grow regularly.
In the artisan economy success in competition comes through the development of the
skills and morale of workers. The successful firm has the better product, more reliable
delivery times and quicker production times (with unit costs therefore lower), and so on,
all of which depend on workers’ skills and their ability to function together as a team.
Such characteristics are personal and intangible; improving them does not depend on
rebuilding factories or re-equipping shops. Very often crucial details of the technology
are never written down; they reside in the minds of the foremen and senior craftsmen. But
this means the technology is unreliable; sickness or disaffection among key workers
could undermine the whole year’s effort.
Learning and innovation are therefore confined to work teams. An innovation may
arise within a group; but keeping it secret will provide a competitive advantage. Diffusion
will usually take place only as workers move from one area or company to another, or as
foremen leave to set up their own companies. Diffusion and the passing along of
information are difficult not only because no one tries to write such improvements down,
but also because, prior to the rise of professional engineering, the standards of industrial
drawing and technical writing were low and irregular, so that the competence to do so
was often lacking.
In the industrial economy competitive success likewise depends on cost-cutting and
improved product design, but the difference is that these are objectively grounded in the
production process, rather than based on intangible personal characteristics. For the most
part the technology will be written down; indeed, it will be based on science, and on a
professional engineering culture centered both on universities and on private research
laboratories. It is therefore reliable, but dependent on the way the technology is grounded
in institutions and embodied in equipment. “Embodied” technological innovations require
retooling or rebuilding plant, and this necessitates investment. Plants have to be shut
down and renovated, or scrapped and rebuilt. Even “disembodied” technical change,
however, requires redesigning the work flow and the organizational chain.
Regular technical change requires professional engineering. With the rise of mass
production came the rise of professional standards and schools. Degrees in mechanical,
electrical and chemical engineering arose; mechanical drawing developed; time and
motion studies, flow and organizational charts were initiated—all in the effort to
understand the process of innovation and bring it under control.
An improvement provides a competitive advantage and must therefore be matched, so
there will be a need and an incentive for the economy to contain a sector which
specializes in supplying the means of production, and which is large enough to meet the
demand for rebuilding entire industries. Investment will be more or less continuous, and
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productivity will regularly rise, although not necessarily in step with demand.
The saving-investment process differs markedly between the two systems. When the
artisan economy expands, household savings will be loaned to set up new firms. The
system of small establishments will replicate itself; growth will not normally be
undertaken by adding to the capacity of existing firms, for there are few economies of
scale in traditional crafts, while adding to size increases risk. (There is a problem,
however, in the traditional account of a “perfect capital market.”) Industrial systems, on
the other hand, do provide economies of scale, both in the design of equipment and in the
organization of work. Even more important, however, technological competition between
suppliers of capital goods means that new equipment is likely to be better or cheaper than
old. New investors will have an edge; existing firms cannot afford to remain satisfied
with their present scale of operations, leaving growth to new entrants, for new firms will
be able to undercut them in their own markets.
However, existing firms do not necessarily have to scrap and rebuild every time there
is a significant innovation. This would be wasteful, both socially and privately. Instead
they can adopt the innovation in building new capacity to meet growing demand,
carefully building just enough—at an appropriate price—to prevent newcomers from
entering. The industry will then consist of a number of firms, each having both new and
old plants, rather than of older firms with outdated plants and newer ones with superior
equipment.
To achieve this, however, growth must take a different path from the artisan economy.
To avoid competing for household savings, firms will retain their earnings and invest
them directly. So long as their investments are judged to be wise, the value of their equity
will rise in proportion, which means that shareholders desiring funds can obtain them by
selling off an appropriate part of their holdings at the higher price (Nell 1992: ch. 21).
Industrial growth thus differs fundamentally from growth in an artisan economy.
Competition requires regular investment, financed by retained earnings, with a
consequent rising price of equity. Labor becomes a variable cost, and output and
employment vary together in line with sales, while productivity, fixed by technology,
stays constant. Capacity capable of meeting the maximum likely demand can be installed,
thereby ensuring that there will be no room for newcomers, without any risk of having to
meet the labor cost of that capacity when it is not in full use.
In the artisan world, growth simply replicates existing stationary relationships. But
growth is built into the working of the industrial system. For example, it must occur for
potential profits to be realized, but (of even more relevance here) it is part of the
competitive process. If markets currently clear, but there is an imbalance between the
rates of growth of supply and demand, they will fall into disequilibrium in the future. If
they do not clear now, but their rates of growth are in balance, they will eventually even
out. Prices, moreover, are significant in relation to rates of growth: at low prices new
customers can adopt a new good, so demand can expand; but low prices mean low profit
margins, so little finance for construction of new capacity. This suggests that a price
might be found that would just balance the rates of growth of supply and demand.
Generalizing this makes it possible to work out a pattern of price determination for a
corporate industrial system, showing the relation of pricing to growth (Eichner 1976;
Wood 1978; Nell 1992: ch.17).
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THE PRESSURES FOR CHANGE
An early factory craft economy, in our idealized version, has a pattern of stabilizing
adjustments which depend on market clearing prices. From the point of view of the
system this may be good, but from the point of view of individual producers the
adjustments have some undesirable properties. For example, when demand falls off,
production will be run more slowly but, exceptions aside, the full labor force will still
have to be on hand. From the individual owner’s point of view this is an unfortunate
expense, which necessitates injurious price competition. In the absence of a domestic
“putting-out” system, the burden of adjustment will fall heavily on profits: when demand
falls and prices are hit, if employment cannot be changed and given a mark-up of 50 per
cent, a 5 per cent drop in demand means a 10 per cent fall in profits. If two-thirds of the
capital were external, a 17 per cent falling off in demand could bring bankruptcy. Hence
leverage must remain restricted under these conditions. Conversely, when demand is
strong, the rate at which production can take place will depend on the morale of the labor
force, and its willingness to put in extra effort. The capitalist does not have full or
satisfactory control over the pace of work, or the level of costs.
What the capitalist needs, first, is greater control over the process of production,
especially over the productivity of labor and the pace of work. Time-and-motion studies
were developed to provide just this (Barnes 1956). Such methods provided greater
control over labor but, since they required professional management, at the price of
sacrificing family control over the firm itself. Second, firms want to be able to expand
and develop with their markets, not just to reach an optimal size and stagnate, and they
want greater control over output (to be able to vary production with sales). They need
reserve capacity, and to be able to shut down temporarily. Third, and correlatively, firms
need to be able to vary costs when sales vary, which requires being able to lay off and
rehire labor easily, which, in turn, depends on being able to schedule and reschedule
production. To do this, start-up and shut-down costs must be minimal. Fourth, firms need
to be able to store output without spoilage. If, when sales fall, output can be cut back and,
along with output, costs can also be cut, and at the same time unsold inventory can be
stored without significant loss or other costs, a great deal of pressure for potentially
ruinous price-cutting will be lifted. Part of the problem thus can be reduced to a technical
question: how can production be run at less than full blast without all workers having to
be present? Alternatively, how can production be started up and shut down, easily and
costlessly, so that a drop in demand can be met by running short-time?
The normal working of the system throws these questions up; the answers will help
businesses to compete more effectively. Inflexible output and costs, resulting in
overproduction and cut-throat price competition, is potentially ruinous. The system itself
thus creates the pressures which lead to the technological developments that make labor a
cost that varies with output, which in turn varies with demand. The result is an
improvement in the flexibility of the firm’s response to changing market conditions.
Business will attempt systematically to gain greater control over the production
process, substituting mechanical power for labor power, and mechanical or electronic
control for human skill, as far as possible. In general, the larger the scale on which
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operations take place, the better the prospects for doing this, which is an aspect of
economies of scale: “the division of labor is limited by the extent of the market.”
The chief method by which business can achieve these goals is to speed up throughput,
and make it continuous (Chandler 1977). Processes of continuous throughput, replacing
or modifying batch production, provide a steady and adjustable flow which can be
matched to the level the market requires. To make this possible, it is necessary to shift
from earlier and more primitive energy sources—animal power, human power, water and
steam to electrical power or petroleum, especially the internal combustion engine. (The
earlier energy sources all face substantial cost problems: water power is weatherdependent, often seasonal or unreliable; water and steam equipment requires substantial
maintenance even when not in use; animal and human power require feeding and support
even when not in use; and steam and animal power both have heavy start-up and shutdown costs.) The new methods usually reduced unit costs substantially, and this has
attracted the attention of historians. But, at least equally important for the argument here,
and more important in the long run for the nature of the market, was the change in the
degree of adaptability of costs.
These pressures also tend to change the nature of competition. Previously it centered
on prices in a comparatively simple way. But now the chief focus will become
technological development, especially in relation to market share, since an increase in
share can permit a larger size, which in turn will make it possible to extend the division
of labor, reaping economies of scale that in turn will permit the consolidation of a lower
price, and so on. Once an advantage is achieved, a “virtuous” cycle develops, enabling
the successful firm to establish a leading or even dominant market position.
A “virtuous” cycle also develops for the system as a whole. In the craft economy new
technical developments are seldom written down on paper and remain tied to particular
workers and foremen. These may train others and the techniques will spread by word of
mouth, and with the movement of labor. But the diffusion process is subjective, slow and
uncertain. By contrast, once mechanization has given birth to a competitive machinebuilding industry, technical change is on its way to becoming endogenous, for
competition in machinery and machine tools will take place chiefly in attempting to make
the best improvements. The spread of these through learning and the movement of
engineers between firms will begin to make technical change endogenous. As
engineering becomes an established profession it will find a place in universities, together
with support from government, while firms will begin to create R&D centers, further
reinforcing the position of technical change as a normal aspect of industrial competition.
Yet a major hitch can arise in this: a Catch 22, in fact. It is true that mass production
methods provide great advantages, but they also have costs—in particular, large capital
costs which cannot be recouped unless there is, in fact, a mass market. Yet a mass market
may not develop unless and until the product is widely available at a suitably low price,
and without a mass market the capital costs will not be spread over enough units to lower
the price sufficiently to make the new methods competitive. This creates the possibility of
a bizarre dilemma: it may not be worth investing in further expansion of craft production
because mass production methods are being developed, and are superior at high levels of
demand. Craft investment will be wiped out as soon as mass production begins. But a
mass market does not yet exist, and if any firm starts mass production at least several
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others will follow. There will certainly not be room for all until the mass market actually
develops, and perhaps not even then. Hence it may be too dangerous to make the large
investment. Consequently, nothing will be done and the economy could stagnate for lack
of investment.
A mass market is essential, for the huge investment can be recouped only by long
production runs. Here a further factor may intervene: as the new mass product enters into
wider use, “learning by using” may occur. Aeroplanes will fly under new weather
conditions, land and take off in different circumstances, and new knowledge of the
strengths and weaknesses of the technical design will become manifest. Customers will
demand modifications, and the long production run will be lost. Frequent design changes
and significant learning-by-using are incompatible with a move to mass production.
These lessons will be taken up in Chapter 3 by George Argyrous, in looking at the
problems of mobilizing for war.
A further problem arises in that craft work teams are not likely to want to implement a
move to mass production. Even when it is clear that moving to such methods would be
warranted, craft workers and foremen are likely to resist innovations that will render
many of their skills obsolete. Neither will they will find it easy and natural to adapt
(Hounshell 1984).
There are several ways out of these problems. Cartels may be formed and the market
parcelled out, or the State may intervene, as it did in the Second World War, to plan and
finance the transition. This may be a more or less straightforward matter of providing
finance and assuring the market, as in shipbuilding, or it may involve far more detailed
and difficult planning, extending to product design and specifications, as in aircraft. So
the problem is serious. The very effectiveness of the new methods may act as a barrier to
their adoption.
Nevertheless, if and when investment does begin, with competition centering on a race
for improvements in technology, a shift to mass-production methods will take place
(Thomson 1993). With a little massage, perhaps the preceeding could be blended into a
familiar stylized picture: the famous sigmoid diffusion curve. Plot an index of diffusion
(say, the percentage of firms using, or of output produced by, the new method) on the
vertical axis, with time on the horizontal. Then, at first, the Catch 22 will hinder adoption
and the curve will be shallow. But once a few firms have made the switch, and it is clear
that a market is there, competitive pressures will compel the mass of firms to rush to
make the change, and the curve will rise steeply. Finally it will flatten out, because the
remaining craft producers will be those holding protected niches in the market, insulating
them from competitive pressures.
One result will be that the strategic situation of firms will be fundamentally changed.
Firms will no longer seek to establish their optimum size and remain there, and it will no
longer be possible to permit new firms to supply the growth of the market. New firms
would be able to build plants and buy equipment embodying the latest technology; they
would therefore be able to establish a cost advantage and invade the markets of
established firms. Hence existing firms must invest regularly, incorporating new
technology into their plants, and growing enough so that, taken together, they will supply
the expansion of the market. Prices will therefore have to be set with an eye to providing
the profits that will finance growth. To facilitate such growth, firms will withhold profits,
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investing them directly, rather than distributing them to shareholders. Both the pattern of
competition and the working of financial markets are altered by the move to massproduction technology and the shift from extensive to intensive growth.

TECHNOLOGY AND MARKET ADJUSTMENT
In short, when the technology of mass production becomes widespread, the system as a
whole will begin to work differently. The main features of the old trade cycle are all
related, directly or indirecdy, to the characteristics of the technology of the period.3 (Nell
1992: chs 16, 17; 1993) As we saw earlier, until comparatively recently technology was
developed by and for small-scale operations, run largely by households or groups of
households. These evolved into family firms. The first industrial revolution brought the
shift from small craft operations to factories, which, however, were based on essentially
the same technologies. Even though, at the end of the nineteenth century, great advances
were made as steam power and steel were brought into widespread use, enabling
substantial expansion in the size of plants, reaping economies of scale, the technologies
still largely operated on the principles of “batch” production rather than continuous
throughput. In many cases the use of steam power simply permitted a large number of
work stations, each organized according to older principles, to run at the same time off a
central power source. The power, in turn, ran essentially the same tools that had
previously been operated by hand. Operatives had to be present at all work stations in
order for any production to take place. Even where continuous through-put developed,
start-up and shut-down costs were high.
These limitations had economic consequences. The economy faced continuous shocks
from the outside world. Of particular importance were exogenous fluctuations in sales.
Firms could not easily vary output to match changes in sales—a firm could either
produce or shut down. Craft technologies were inflexible in terms of adapting output and
employment (and so costs) to changes in the rate of sales. As a consequence, when
demand rose/fell output could be increased/decreased only by varying productivity, i.e.
work effort. The technology required team effort among workers, generally performing
on a small scale, so changes in output could come only with changes in effort—or by
reorganizing the work team. But neither labor nor capital was willing to change work
norms, except temporarily. Hence the level of employment would have to change, but
this in turn would be costly in terms of disruption, and would take place only if
compensated by higher prices, at least for a time. Thus a rise in demand would drive up
prices, lowering the real wage, thereby leading to an expansion of employment.
Inflexibility thus can help to explain the characteristic patterns of variations in prices,
output, wages and employment (Hicks 1989; Nell 1992: ch. 16)
Family firms operating craft technologies do not require extensive government
oversight or intervention. A private enterprise financial system will serve this kind of
economy well, except in hard times, when it will prove unstable.
By contrast, mass-production technology permits easy adaptation of employment and
output to changes in sales, while leaving productivity unaffected. Variable costs will thus
be constant over a wide range (Hansen 1948; Lavoie 1992). Prices will therefore tend not
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to vary with changes in demand. Mass-production technology also permits expansion to
reap economies of scale, leading to larger firms, differently organized, and motivated to
grow. Under mass production productivity will tend to grow regularly, and will be
reflected in wage bargains. Rising wages for production workers will create tensions with
other social groups, leading to pressure to raise their incomes, creating inflationary
pressures. Large growing corporations cannot tolerate a financial system prone to crisis;
mass production requires government oversight and intervention in many related
dimensions. As a consequence the new trade cycle differs in every one of the above
respects.4
How can this be reflected in elementary economic theory? First, there is a change in
the way aggregate categories of expenditure vary. In the craft economy, when demand for
a particular good falls—say, owing to a general decline in investment spending—the
decline in employment will be comparatively small (short of a crisis, when firms are
obliged to close down altogether), but prices will fall. Real wages will therefore rise, and
so will household consumption. Hence investment and consumption will tend to move
inversely. By contrast, in a mass-production economy, when investment falls, workers
will be laid off, and prices will tend to fall comparatively little. Thus instead of
consumption varying inversely with investment, as it did when a decline in demand led to
a greater proportional fall in prices than in money wages, consumption will also decline,
since the laid-off workers and their families will now have to curtail their consumption
spending. The elasticity of consumption with respect to investment will now be positive.
Second, the production function has traditionally been the basic analytic tool of
neoclassical theory in regard to pricing, employment and output. High theory interprets
each point on the production function as representing a different choice of technique—
but this was not how Marshall and Pigou understood it (Marshall 1961:374; Pigou
1944:51–2). For them the production function showed output as a function of current
employment and the available plant and equipment. This discussion suggests that changes
in technology are a primary cause of the changes in the behavior of economic variables
from the old to the new trade cycle. Such a shift in technology can perhaps be represented
as a change in a Marshallian production function from one with a pronounced curvature,
so that the slope declines as employment increases, to one that is a straight line with a
constant slope5 (Nell 1992).

PRICE v. QUANTITY ADJUSTMENTS
In the earlier era markets evidently adjusted through price changes; in the later, however,
prices no longer seem to be changing in relevant ways. Instead, employment and output
are adjusted when demand fluctuates. These two patterns of market response are
significantly different. The first is broadly stabilizing; the second, however, is not.6
Market adjustment in the pre-World War I era
In the earlier era, when production was carried out with an inflexible technology, a
decline in autonomous components of aggregate demand—investment or net exports—
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would lead prices to decline. Since output could not easily be adjusted, it would have to
be thrown on the market for whatever it would fetch. For similar reasons employment
could not easily be cut back; hence there would be little or no downward pressure on
money wages in the short run. As a consequence, when the current levels of the
autonomous components of aggregate demand fall, real wages rise, in conditions in
which employment remains generally unchanged. Hence—to put it compactly—when
investment declines, consumption spending rises. Investment and consumption move
inversely to one another.
For relatively small variations in autonomous demand this is a stabilizing pattern of
market adjustment. For large—and prolonged—collapses of demand, however, the
relative inflexibility of output and employment can lead to disaster. Unable to cut current
costs, or unable to cut them in proportion, and facing declining prices, firms will
eventually have to shut down. When prices fall to the break-even point, all their
employees will be out of work. With no revenue, the firm will have to meet its fixed
charges out of reserves, and when they are exhausted it will face bankruptcy. Shutdowns, of course, reduce consumption and are destabilizing.
Similarly, a rise in the autonomous components of demand leads to a bidding up of
prices but not, initially, of money wage rates. Hence the real wage falls. With
employment fixed, consumption declines in real terms. Again, consumption and
investment spending move inversely. In addition, the fall in the real wage makes it
possible for employers to absorb the costs of reorganizing work, and thus, in the longer
term, to hire additional employees. But, so long as the proportional increase in
employment is less than the proportional decline in the real wage, consumption will fall.
Such a fall in consumption following a rise in investment can be expected to exert a
dampening influence on investment. Similarly the rise in consumption following a
decline in investment activity can be expected to provide a stimulus.
These stabilizing influences are reinforced by the behavior of interest rates. When
demand falls, prices fall, and interest rates follow suit. We note that according to
“Gibson’s paradox” interest rates are highly correlated with the wholesale price index.
Hence a decline in investment will be followed by a fall in interest rates, just as
consumption spending picks up. The effect will be to provide a stimulus. By contrast, in a
boom, interest rates will rise, just as consumption spending turns down.
Of course, the impact of these countervailing tendencies will be reduced by
bankruptcies and capacity shrinkage in the slump and by the formation of new firms and
the expansion of capacity in the boom. When demand falls sharply, and closures and
bankruptcies reduce the namber of firms, output shrinks, and the pressure on prices may
seem to be reduced. But bankruptcies and closures reduce employment and therefore
consumption demand. So demand declines further, and prices continue their downward
course, pulling interest rates down with them. Falling prices and low interest rates make
replacement investment attractive. At some point it will be worth while shifting
replacement forward in time. This could then start an upswing. In the same way, capacity
expansion will tend to inhibit the rise in prices in the boom—but building new capacity
itself increases demand, which will feed the pressure on prices. Interest rates will
continue to rise; at some point interest and prices will be sufficiently above normal that it
will seem worth while to postpone replacement. This could then prove the start of the
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downturn.
In short, the pattern of market adjustment provides endogenous mechanisms that could
bring a boom to a close, and lead to recovery from a slump. The system is self-adjusting,
and capable of generating an endogenous cycle around a normal trend. The three internal
processes just described contribute to this—real wages, and therefore consumption, move
countercyclically, replacement investment moves countercyclically, while the interest
rate moves procyclically. These combine to exert pressure on net new investment to
eventually turn against the cycle, perhaps—or probably—with a variable lag that depends
on circumstances. Whether such a cycle actually manifests itself, and what its
characteristics, amplitude, etc., will be, of course, will depend on the current parameters
of the system, and on historical conditions.
Market adjustment in the post-World War II era
The mechanism of market adjustment in the earlier era rested on the countercyclical
movement of real wages, coupled with the procyclical movement of interest rates.
Neither of these patterns is observable in the post-war era. The mechanism just does not
exist.7
In this period prices no longer vary with demand. Instead prices are driven by
inflationary pressures, partly generated by the new process of transmitting productivity
gains through increases in money wage rates. This tends to upset socially important
income relativities. If these are restored as a result of social pressures, costs will be
increased without corresponding gains in productivity, thereby leading to price rises,
setting off a wage-price spiral.
But the system does respond to variations in autonomous demand. Mass-production
processes can easily be adjusted to changes in the level of sales. Employment and output
will vary directly with sales. Hence, when investment rises or falls, employment
(including extra shifts and overtime for those already on the job) will also rise or fall,
while prices and money wages remain unchanged. In the simplest case, consumption
depends on the real wage and employment. As a result, consumption will vary directly,
rather than inversely, with investment. This is a version of the multiplier (Nell 1992: ch.
21).
Multiplier expansions and contractions of demand, if substantial and/or prolonged, will
tend to induce further variations in investment in the same direction. This is the
accelerator, or capital stock adjustment principle.8
Early in the post-war era many Keynesian trade cycle theorists argued that the
endogenous processes of the modern economy were fundamentally unstable.9 The
plausible range of values for the multiplier and accelerator seemed to imply either
exponential expansion and contraction or, if a lag were introduced, anti-damped cycles.
To develop a theory of the business cycle, it was necessary to postulate “floors” and
“ceilings,” which these movements run up against. The floor was set by gross investment;
it could not fall below zero, and arguably it could not fall to zero, since existing capital
had to be maintained, which required replacement. Full employment and supply
bottlenecks of all kinds provided ceilings. Once the explosive movement was halted,
various factors were supposed to lead to turn-arounds (which might be endogenous in the
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case where the multiplier-accelerator generates anti-damped movements). Thus the
business cycle was seen to be made up of three parts—an unstable endogenous
mechanism, which runs up against external buffers, slowing movement down or bringing
it to a halt, at which point various ad hoc factors come into play, leading to a turn-around
and unstable movement again but in the opposite direction. In short, a mixture of
endogenous and exogenous.
The floors and ceilings, however, in practice have seemed too elastic to explain the
turning points. Depressions could keep sinking, and full employment did not reliably stop
booms.10 Nor was it clear why, when an expansion or contraction hit a ceiling or floor, it
should turn around. Even at full employment, demand in monetary terms could keep
rising; even when net investment hit zero, replacements could be postponed— and even
when replacements had fallen off, consumption might be curtailed. Moreover, even if
expansion or contraction stops, will the accelerator actually turn the movement round?
The argument is more plausible for the upper turning point. But in fact, in the post-war
era, most upper turning points appear to have occurred before the economy pressed
against full capacity or full employment, while the economy has normally turned up
before net investment settled definitively at zero. Many suggestions have been offered to
account for these anomalies, yet no single explanation, or combination of accounts, has
generally appeared convincing. Some authors have even contended that different cycles
may rest on different factors (Duesenberry 1958). Yet, however unsatisfactory the theory
as a whole may have been, the argument that the endogenous mechanism had become
unstable appears to be sound.
Moreover, it has been argued that the financial system may stabilize an otherwise
unstable economy. A multiplier-accelerator boom will raise incomes, increasing the
transaction demand for money. Such a rise in the demand for money will increase interest
rates, which, in turn, will act as a drag on investment, bringing the boom to a halt. The
multiplier-accelerator then goes into reverse, throwing the economy into a downswing,
but the falling level of income will bring down the transactions demand, thereby pulling
interest rates down. The lower interest rates will stimulate investment, starting the
upswing, setting off the multiplier-accelerator.
Recent estimates of the “multiplier” (Bryant et al. 1988) take these relationships into
account. Most econometric models try to introduce and estimate all relevant factors (Fair
1984); hence they likewise include interest rate effects, and perhaps other factors as
well.11 This may be a mistake. Both the simple multiplier and the capital stock
adjustment principle are based on solid relationships, which are structurally based and
economically motivated. When spending in one sector increases, it sets off repercussions
in other sectors, leading to further increases in spending. When demand increases,
pushing producers against capacity, it makes economic sense for them to increase their
capacity. By contrast, when income increases, while the need for a circulating medium
increases, it is not at all obvious that an “increased demand for money” pushes up against
a given supply, driving interest rates up. Quite the contrary, as will be argued later, in
such cases credit expands, near monies arise, and/or velocity increases—all without any
effect on interest rates. The chief determinant of interest rates in the post-war era appears
to be central bank monetary policy. Moreover, even when interest increases, its effect on
investment is unreliable. It may take a very steep rise in interest, kept in place for a long
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period, to bring a boom to a halt. As is evident from the early 1990s, a fall in interest
rates by no means leads to expansion.
Rather than floors and ceilings, or the working of the financial system, it can be
argued, politics has chiefly provided the turning points. Booms led to balance of
payments crises or to inflationary wage-price spirals. Pressure from business interests
would lead to an induced recession. Full employment also threatened—or was perceived
to threaten—work discipline. On the other hand, slumps threatened governments at the
ballot box. The actual business cycle of the post-war era has had an irregular and
distinctly political character—although the ability to control the economy may well have
been eroded over time.
However, the turning points do not coincide that neatly with political interests, and in
several cases it is evident that policy did not produce the desired effects. Yet the cycle is
still apparent, suggesting that there is room for an endogenous theory.

AGGREGATE EMPLOYMENT AND MARKET ADJUSTMENT
Let’s consider the ways these different systems adjust in more detail. First, the craft
economy, with its Marshallian markets, and then mass production with Keynesian
adjustment.
The Marshallian production Junction
Even Keynes initially accepted what he called the
first postulate of Classical economics…this vital fact which the classical
economists have (rightly) asserted as indefeasible. In a given state of
organization, equipment and technique, the real wage earned by a unit of labour
has a unique (inverse) correlation with the volume of employment…if
employment increases, then, in the short period, the reward per unit of labour in
terms of wage-goods must, in general, decline and profits increase. This is
simply the obverse of the familiar proposition that industry is normally working
subject to decreasing returns in the short period during which equipment etc. is
assumed to be constant… But when we have thrown over the second postulate
[that the real wage equals the marginal disutility of labor], a decline in
employment, although necessarily associated with labour’s receiving a (larger
real) wage…is not necessarily due to labour’s demanding a larger quantity of
wage-goods.
(1936:17–18)
In other words, if the money wage is fixed in the short run, any change in demand will
change employment in the same direction, according to a function which exhibits
diminishing returns, but it will do so by changing prices, which at the same time changes
the real wage in the opposite direction. Employment changes as a combined consequence
of demand pressure and a fall in the real wage, itself induced by that pressure.
A.C.Pigou described the functions relating output of consumer goods and investment
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equipment, to labor, in conditions of given plant and equipment as follows:
Thus when industry is in a state of moderate depression with a fair amount of
idle equipment, marginal prime cost may be approximately constant over a
considerable range. Obviously this will not be so when the industry is working
at or near full capacity. Then marginal cost must be rising.
(1944:51–2; also see p. 9 n.)
Marshall himself held that “For short periods [we may] take the stock of appliances for
production as practically fixed; and…are governed by… expectations of demand in
considering how actively…to work those appliances” (1961:374). Viner defined “the
‘short run’…to be a period which is long enough to permit of any desired change of
output technologically possible without altering the scale of plant, but which is not long
enough to permit of any adjustment of scale of plant” (Viner 1958:202). That is, output is
a function of given plant and equipment, which remains unchanged in quantity and form,
to which is applied a variable amount of labor.
J.M.Clark (1923) commented on the growing importance of large-scale fixed plant and
equipment in creating overhead costs, which might apply to a variety of outputs. Not only
could the level of employment and output be varied, the composition—the proportions of
different products or services and thus of different kinds of labor—could also vary. Clark
considered this a new development, dating from the end of the nineteenth century.
Hicks (1963) refers to the derivative of such a function as a “short-period marginal
product,” defined as “the additional production due to a small increase in the quantity of
labour, when not only the quantity, but also the form, of the co-operating capital is
supposed unchanged” (pp. 20–1). He doubts whether this conception can be given any
“precise meaning” or “useful application,” for a worker added to unchanged plant will
produce less additional output than the “true” marginal product, which would result from
optimizing the form, leaving the amount unchanged; while a worker subtracted will
reduce output by more. The clear implication, nevertheless, is of diminishing returns.
Moreover, it seems that Marshall’s famous example of the shepherd was of precisely
this sort, as Dennis Robertson admits (1931). Robertson supports Clark’s view that the
“principle of variation” is the essence of marginal productivity; the marginal product is
properly defined only when the “cooperating capital” changes in form, to achieve an
optimal configuration, while remaining fixed in amount. But he admits that this renders
the conception practically useless. By contrast, the Marshallian approach was eminently
practical; the marginal principles were developed not with an eye to theoretical
consistency and elegance, but as guides to understanding and policy. On the Continent it
was quite otherwise; marginal productivity there was always understood to require
variations in methods of production—as Hicks and Robertson also insisted.12
The Marshall-Pigou conception is not the modern neoclassical production function; it
represents the employment of labor to operate given plant and equipment—to operate the
production system—at various levels of intensity. It is what Joan Robinson later dubbed a
“utilization” function, and it has no implication that technique is different at different
points. Instead, different points represent lesser or greater degrees of utilization of the
given plant and equipment. (But this brings up the question “Why do returns diminish?”

