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I. Introduction.

Ta the long run, technical progress is undoubtedly
the most inportant factor of economnic growth - whether the
latter means an increase in the a ggr e g a t e real
income or one in the p e r —c ap it a real income of
a commmunity. In the absence of technical advance economic
growth would be possible only at a much lower rate and within
rather narrow liwits.

Of course, should the progress in technical knowledge
corre to a standstill at this very noaent,econonic growth
could go on practicelly undisturbed for sone tine,perhaps
for years,but soon enough it would necessarily slacken,and
would probably coupletely stop in the end. Up to a point,the
real income of any country could be increased by a mere re-
allocation of existing resources on the basis of existing
Imowledge without any additional net inwvestzent - that is by
different ratiomalization methods ( especially by fuller
utilization of existing production capacities ). & further
growth could be achieved by an increase in the working hours
and in the working irntensity of the population ernd by invest-
ing additional cepital in productive equipment,in the devel-
oprient of natural resources and in the training of the labour
force. An increase of population could also raise the per-
capita income in the few scarcely populated countries of the
world, and could increese the aggregate income in nearly all
( if only at the price of reducing at the saxe time the per—
capita income).

But, in the absence of a further progress in technicsal
knowvledge ,probably neither the per-capita, nor the aggregate
real income of a country could be raised by these factors
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above a certain maximun.(0f course,in this case econouic
growth would still have a considerable scope in backward
countries, which utilize even the existing technical pos-
sibilities very incompletely. Advanced countries,however,
could achieve very little further econoaic advance without
additional technical progress).

This proposition is quite obvioqutrue if we accept
the theory that the zmount of capital that can be profitably
invested at any given level of technology is linited, i.e.
that the increments irn aggregate incorne due to the invest-—
rent of successive additiorneal doses of capital fall eventu-
2ally to nil. %j But even under the opposite assumption,it
can hardly be doubted that these increments form a quickly
decreasing (even if infinite) series beyond a certain point
and it seens reasonable to assume that their suz is conver-
gent,i.e. remnains below & certain linit.

Vhat is nore, in the absence of further technical
progress,not only the growth in the real income of any coun-
try would be limited, but this income could not even be
waintained indefinitely at its present level, owing to the
gradual using-up of natursl resources. (Evem given further
technical progress,there is no guarantge that the future

* T'or the controversy on the possibility of profitably

investing unlimited amounts of capital at a given state of
technical knowledge, see F.H.Knight, "The Quantity of Capital
#nd the Rate of Interest", Parts I-II, Journ.of Pol.Ec.,193%6.
Idem, "Diminishing Returns from Investment", Journ.of Pol.Ec.,
1944, O.lLange, "Interest in the Theory of Production", Rev.
of Ec.Stud.,1936. F.H.Knight,"Note on Dr.Lange's Interest
Theory", and Prof.iange's reply, both in Rev.of Ec.Stud.,1937.
D,lcC.Wright, The Economics of Disturbance, New York,1947,
pPp«46-59.
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exhaustion of natural resources will possibly be nade up
for by new inventions in due time. Ve still live in & world
in which there is a so far undecided race between the waste
of natursl resources and the advance of science,)

But ,however great the importance of the factor of
technical edvance in economic growth,this factor itself is
in turn governed,to a large extent,by economic forces.

Of coufse,technical progress would probably go on
at s om e vrate even if inventions had no commercial value
whatever. Some chance discoveries would occur even in this
case and some research work would be undertaken out of pure
scientific curiosity. But the present rate of technical
progress is far above this “"spontaneous" rate and can be
maintained only by the expenditure of substantial economic
resources on research, for economic (and nilitary) consid-
erations. In this respect inventing is sinmilar to other
hunan activities of econonic inportaence,in all of which,
also,there would be some supply forthcoming even in the
cbsence of any econoniec incentive,but of which the actual

supply is due, to a lorge extent, to econonic forces only.
+ + -

Econouic notives,é% least the desire to facilitate
one’s owit work or to make it more productive,must have
underlain many inventions of the earliest times. But histo-
rians clein that a nuzber of the earliest inventions of
grecat econonic sigrnificance were due,not to utiliterian, ‘
but rather to religious,negical or artistic motivesf‘ln fact,
it is quite likely that technical progress would have been ‘
slower still in primitive times,if the nan of thet time had
only experimented with devices the economic usefulness of
which he could foresee with his then given linited knowludge.g

But,at least since the beginning of the nodern age,
ecorozmic forces have played en ever increasing part in tech-

* See,for instence, E.Hehn, Das Alter der wirtschaftlichen
¥ultur. (How 0ld is the Economic Aspect of Culture?)

For Place and Year of publication of the books quoted see ‘
Bibliography (pp.95-9. N



nical progress,thougﬁmere‘chance or pure scientific curi-
osity heve still been important factors. (Moreover,frcﬁ
tine to tine,nilitary considerations have gained predomi-
nance over the economic.) Even the independcnt inventor

has very often been motivated by the hope of pecuniary gein,
and thisisi even truer about his financial backers.

But in the last few decades the invention—producing
"industry",as it were-hau'undergone a revolutionary re-organ-
igzation - Whlch @Y prove one of the rost important imstitu-
tioral chenges in our economic system. The 1ndependent in-
ventor has beem replaced,to & great extent,by the large-scale |
research laboratory. Moreover,the”capital~inténsity per re—
search worker of this "industry"'hasfgreably increased owing
to the need for more expensive equipment and to the length-
ering of the time needed on the average for conpieting a
research project. At the sane»tiﬁé,a kind of "vertical imte-
gration™ has taken place: many~firms have undertakern to fi-
nence the development of the inventions they need,instead of
waiting for their emergence out of the workShop of the inde-
pendent inventor. Or,alternatively;researCh has been social-
ized in some fields, governments taking over the responsi- .
bility for it. R | - |

These developments have sﬁbjected technidal‘progress.
to the.: influence of economic forces_eveﬁ nore.'hatever the
personal motives of the research worker, he is employed and
is given expensive equipment for economic (or military) rea-
sons. He nay be left some freedom,but,after all,he has to
produce,es far as possible,the inventions his exployer reeds
and finds worth their developneit cdsts. Thus economic forcesj
have come to govern,not only the rate of technical progress,
but also its directioﬁ to an eVer growing exterf.

But,of course,they caLnot rmould then at w1ll However |
high the demand Drlce that the oolutlon of a certaln technicel
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problex could command,it mey still be insoluble for the time
being,or may be soluble only at prohibitive cost. The forces
of demand cannot decide the outcoze by themselves,independ-

ently of the forces of supply - in this field any more than
in any other.

The old-fashionred social philosophers usually lost
their way at this point when speculating about the "laws" of
technicel progress. They either considered omly the factors
underlying the supply of inventions and regarded technologi-
cal progress as an eutonomous process following laws of 1its
own - or, alternatively,looked only to the forces of demand
and spoke as if social needs necessarily called forth the
inventions gratifying the=m. | |

_ N . .

The emergence of the research laboratory maintained
by a business firm makes necessary the revision of the
Schumpeterian view on the entrepremeur’s role in technical
progress. (Schumpeter himself freely admitted the importanée
of this new factor in his later works.) Schumpeteé?ﬁﬁt great
stress on the fact that technical progress is not the auto-
natic result of the emergence of new inventions as such—
for the mere existence of new inventions does not mean their
practical adoption. There are psychological and sociological
reasons for this,but,from an economicel standpoint,the main
reason is the risk involved in the introduction of a new
invention. Therefore, the introduction of new inventions -
just as well as of other irnovations ~ requires a specizal
agent, viz, the entreprencur. This may be the inventor hin-
self ,but neced not be - in effect,this is less often the cese
than the opposite. It is more commonly found that entrepre-
neurs have prinarily a commercial background than that‘they
have a technical one. '
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Lccordingly, Schuzpeter‘conceived the entreprencur
as a business man who puts existing invertions into practice
( or who makes other kinds of innoVations), but who has
nothing to do with the production of new inventions - except,
indeed, if he‘happens'to‘be the inyeﬁtor hinself.On the |
contrary,the new type of entrepreneur (whether the head of .

a privete firm or the manager of a'joint-stock'company)‘»
undertakes the financiﬁg of the developnent of new inven-.
tions just as much as the finencing of the production of
naterizl connodities - though, for reasons we shell consider
below (see p.4% ) he is usually interested only in the de-
veloprnent of inventions he intends to use himself and does
noﬁbroduce inventions for the narket. The financing of re-
searchkrojects - a most hazardous end unpredictable ventﬁre,
vhich involves great risks both of a technical and a commer~
ciel nature requires entrepreneurisl qualities of the highest
order. (+ It may be noted that even the old-fashioned inde- i
pendent inventor, if he undertook inventing for the sake of
nonetary gain, nust be considered as a smell entrepreneur.)

+ +

+ :

Owing to the increasing importamnce of industrial re-
seorch in business life, it is highly desirable to extend
cconomic enalysis to this field. Originally,econonic science
dezlt only with exchange andbproduction, gsince business life
consisted mainly of these two activities. (The theory of dis-
tribution ie only an applicetion of the gerneral theory of ex-
change and production,while'cénsumption is discuSéeduby the
econonist only es far as it is needed for the purposes of
analysing exchange and production.) Recently advertising has
had to be added,as it had become one of the most important.
activities of the business men. Now,for similar reasons,in-
dustrial research must also be adnitted into economic sciémceg
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It Will,however,be argued in the Appendix of this
Essay (see p.81 ) thet the application of the analytical
riethods of economic science could be profitably extended to
still further fields - that is to say,to some human activ-
ities without any particular institutional connection with
business life,which have been traditionally assighed to other
social sciences for inveétigation,for instance to some prob-
lems of political science or of sociology.

The epplication of economic analysis to a new field
always poses two fundamental questionas. In the first place,
vhat laws govern the "costs of production”,(in terms of effort,
of money,and of other resources) of certain results - e.g.
"the costs of production" of new consuxption-habits (in the
case of advertising), or of new inventions,or of new associ-
ations,or of political power etc. Or,to put it in snother
way,what results can be achieved in the field .~ under under
investigation - in advertising,or in industrisl research,or
in organizing new associations,or in political life etc. - by
the expenditure of different amounts of effort,of money or
of other resources. (This could be called the problem of
"supply".) In the second place,what laws determine the amount
of effort,of money and of other resources that the members of
the community are ready to spend on the production of these
results, - on advertising,or on research,or on organizing |

associations;or on political goals etc.(This may be called
the problem of"demand".)

’Of course,the "costs of production® of consumption-
habits,of inventions,of associstions or of political power
each follow different laws and none of these is identical
with the laws determining the costs of production of material
comzmodities. Likewise,the laws of demand are also different
in each field. The main task of the economic analysis of these
different humen activities would be the discovery of these
s pecial economic laws of each of them.



Il. The Developmént Costs of an Invention.

The development of an invention starts with somebody’s
conceiving the idea that there is a demand for the solution of
a certain technical problem (whether this demand is manifest or
exists only in a latent state) and that there is a hope that
this solution may be found in a certain particular way. The
task of industrial research is to develop this preliminary idea
up to the stage of practical usefulness. It has to find out
whether this idea is practicable at all,and which of the con-
ceivable alternative solutions is the most appropriate.

The development of a research project involves,apart
from a certain amount of auxiliary activities (such as looking
up the relevant literature,planning the work,calculating,design-
ing etc.), mainly experimentation. The development costs of such
a project depend,hence,chiefly upon the number of the experi-
ments needed and upon the average unit costs of these experiments.

The number of experiments needed tends to be roughly
proportional to the number of the possible alternative solutions
of technical problem(s) involved,since in principle all of them
have to be tried out. This number mey be called the d e gr e e
of vegueness of the research project. (Actually,more
experiments may be necessary than this,since usually each of the
experiments has to be repeated more than once to make sure that
the result is reliable; or,on the contrary,fewer experiments may
suffice,since the right solution may be found'long before all
the conceivable solutions have actually been tested.)

For some technical problems the degree of vagueness may
heve the value of one, i.e. they may suggest only one solution.
If this one happens to prove a failure,it may be impossible for
the time being to devise any alternative approach. For other
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technical problems this parameter may have a valué as high as
several thousands, &as the number of possible solutions may be
as large as that - for instance if a material with certain re-
quired properties has to be selected out of a large chemical
gToupe

One of the factors determining the degree of vagueness
of a research project is the number of technical problems
involved (further not divisible) that require»Solution if the
resulting invention is to be a practical success. This number
may be called the degree of complexity of
the research project. The greater the number of the constituent
parts of a devised appliance,or: the greater the number of the
part processes involved in a devised production process,the
higher this figure tends to be. At the same time,special tech-
nical problems may be connected not oniy with the production
of a certain commodity,but also with its use,transportation,
control ,maintenance,repair etc.,all of which problems enter
into the degree of complexity of the corresponding research
project. '

The degree of vagueness of a ¢c omp 1l e x research
project is the s um of the degrees of vagueness of the part
problems involved if the solution of any part problem is inde-
pendent of that of any other. If,on the contrary,all these part
problems are interdependent,then any possible combination of
the alternative solutions of each part problem must be taken
into adcount,and the degree of vagueness of the whole project
is equal to the p r o d uc t of the degrees of vagueness of
ell the part problems. Other cases are intermediate between
these two. ’
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The degrees of vagueness of research projects in a
certain field tend to vary with the progress in our knowledge
sbout it. When the exploration of a particular field has only
just started,technical problems arising in it tend to have a
low degree of vagueness. For,if we are at all able to suggest
solutions for them,we are hardly in the position to suggest
more than very few tentative solutions. At a later stage, the
degree of vagueness of the average research project in the same
field tends to be higher, since the number of alternative solu-
- tions that can possibly be thought out tends to be larger. At
a still later stage,however, this degree of vagueness tends to
diminish once'more,as we come to be able to select the few most
promising alternatives out of the great number of devisable
possibilities. At last, the solution of a technical problem in
a particular field'becomes a mere routine engineering problem,
a matter of simple applica%ion of established rules - which is
now the case,for instance,in some branches of mechanical engi-
neering or of organic chemistry. Usually one solution only is
to be tested in these fields, i.e. the degree of vagueness of
most problems is only one. ’ '

Besides the number of experiments needed, the other
nain factor determining the development costs of a research
project is the average unit cost of an experiment.

The continuous progress in experimental methods tends
to reduce this cost in any g i v e n field of technology. At
the same time,however,as the old fields of research become more

|
!

and more explored and come to show decreasing returns,the center

of gravity of industrial research tends to shift to n e w
fields in which the costs of experiments are higher owing to
experimental conditions less easy to produce,such as very high
or very low temperatures or pressures, very high voltages .
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or frequencies etc. ( While research in a given field

may easily show decreasing returns after a certain point,
there is no sign of research in general showing decreasing
returns,since the new fields seem to be at least as prof-
itable as the old were. They tend to entail higher re—
search costs,but aisp to yield a proportionate return.)

This increase in the unit costs of an experiment
is one of the reasons for the obvious fact that the devel-
opuent costs of really important research projects tend to
increase on the average from decade to decade. The other
reason is the growing willingness to attack research pro-
jects "less ripe" for solution yet, which require a larger

number of experiments (i.e.have a higher degree of vagueness),

instead of waiting until the advance in our knowledge
reduces this number.

This increasing readiness itself to undertake large-
scale research projects is probably due to the growing size
of firms and to thecgeneral tendency towards government
intervention manifested also in the increase of the endow-
ment of government research organizations ( end to military
considerations).

The costs of research include, of course,allowances
for the physical depreciation and the obsolescence of the
research equipment,and interest costs. In spite of the
recent increase already mentioned in the capital intensity
per research worker of research, interest costs are still a
feirly small item, at least in the case of ordinafy indus-
trial research, where few projects take more than 1-2 years
to complete. * (Of course, fundamental research, of which
the practical fruits may come only after decades, is rather
different.)

* ¢.C. Furnas, Researsh in Industry, p. 111.

|
\
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¥r. C. C. Furnas has found that the median percentage of the
total research costs spent on salarles and wages was aﬁklgh as
68% (in a sample of 51 U.S. flrms), which is comparable with
the labour costs of industries that have a rather low capital
intensity. Of course, one of the reasons for these high labour
costs is the relatively high rate of pay of the research staff.

‘ A realistic cost-accounting must make a considerable
allowance for risks in the case of research. Large firms can
expect that the Law of Large Numbers will roughly cancel out
chance fluctuations in successes and failures. They may simply
require that the successful projects should pay for themselves,
and also for the failures,on the average. This means that,if the
probability of the success of a given progect is p, then the
costs of ( 1-p) failures must be borne by p successful projects,’

'i.e. each of the successful projects must be debited with a

152 part of its total costs as an actuarial rlsk premium. Let

-~

stend C for these total costs. Then C + ip | c ——%- ,which is

the amount of the total costs of the project with the inclusion
of the actuarial risk premium,

Small firms must reckon with the possibility of uncom-
pensated substantial net gains or losses. This possibility mey
be considered as a source of extra net utility or disutility,
according to the subjective aﬁtitude'of the firm towards risk-
taking,which justifies an addition to,or a substraction from,
the actuarial risk premium.

% 0.ce p. 149,
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Though this principle is clear enough,its application
is not easy,since p, the numerical probability of the success
of a research project, is very hard to estimate., We must start
from the frequency of the success of similar research projects
in the same field as observed in the past.XBut it is always dif-
ficult to decide whether a given project has & higher or a lower
probability of success than the average of its class.

Lllowance must be made not only for the risk of the
complete failure of the project,but also for its entailing much
higher costs then originally estimated,owing to unexpected tech-
nical difficulties,i.e.to the emergence of additional technical
problems,which increase the degree of complexity and,consequently,
the degree of vagueness of the project as well. |

Besides these technical risks,there is also the commercial
risk that the resulting invention may turn out to be of a much
lower commercial value than expected,because competitors succeed
in bringing out a similar or even a better invention,perhaps at
a prior date,or because other changes occur in the market condi-
tions.

TIdeas for new inventions that can serve as a basis for
promising research projects are often available free of cost.
In many cases,however,it has been found profitable to encourage
their emergence by special measures,the'costs of which enter,of
course,in the production costs of new inventions.

An idea for a new invention is based upon realizing the
connection Dbetween certain scientific facts (i.e.
properties of the inanimate,animate and human universe) and ,
between & certain humen need,viz. that these facts can be utilized
for the satisfaction of this need. Cohsequently,the emergence of
such ideas can be promoted in three ways. |

* According to Mr.D.B.Hertz, the average chance of success for a

research project is usually estimated at 10-50%, depending on

1ngustry. See his The Theory and Practice of Industrial Research,
D.213
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In the first place,'special measures may be undertaken
to find out those technical problems .the solution of which
would meet important practical needs. For instance, some firms
require that their sales department should carefully register
any complaint against quality and their productidn department
any trouble in the production process, in order to ascertain
in what respects the products and the productioﬁ methods of
the firm need improvement.(Of course, similar information
about other firms would also be of great value, but is usually
hard to obtain.)

In the second place, special steps may bebtaken to
bring together the knowledge of practical needs and the knowl-
edge of scientific facts,possibly of facts belonging to the
fields of several different sciences. This may be done by
training one and the same person in different sciences and
making it possible for him to gain experience also in some
practical positions. Cr, it may be done by the organized co- |
operation of different kinds of scientists and of practical men.

The most important method,however,for stimulating the
emergence of ideas for new inventions is financing the dis-
covery of new scientific facts, i.e. fundamental research.
This is hardly profitable for a small firm, but is important
in the case of a large firm or a government research organi-
zation. Whenever the rate of applied research is greatly in-
creased in a certain field,decreasing returns can be avoided
only by a parallel extension of fundamental research. For,
otherwise the promising practical applications of known facts
would be explored by applied research at a higher rate than
new facts were discovered by fundesmental research,and the .
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former would have. to. turn towards projects of lower value.

+ +
‘ +

The average development costs of new inventions of a
given value or,in other words,the productivity of research,
is subject to violent fluctuations : in any particular field
of technology over a period of time, for it depends on the
quantity and quality of ideas for new inventions, which is a
highly unstable factor.

* e question may be raised whether increases in research
expenditure could indefinitely avoid decreasing returns if the
right ratio between applied and fundamental research were
naintained. _

In any case,research in general does not meet decreasing
returns for the same reason as # research in a special field
often does,viz.because the exploration of the relevant field
becones more and more complete and leaves little room for
further discoveries. In effect,the universe as a whole is still
explored only to a negligible extent.

" Decreasing returns are,however,likely to emerge even-
tually on two accounts. In the first place,fundamental research
— in contrast to applied research - is an "industry" with a
high intensity of capital,since its practical fruits tend to
- appear gfter a considerable "geStation period",., Consequently,

a substantial increase in the expenditure on fundamental re-
search (or a parallel increase both in fundame ntal and in ap-
plied research) would soon run up against the scarcity of
capital,even in countries rich in capital.

In the second place,as we shall see below,the number of
inventions that a firm(or an industry or even the whole economy)
can use in each period is limited.If this limit is approached,
the economic value of additional inventions tends to diminish
rather quickly. ' '
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Lfter the discovery of an important new fact,or of a
relation between known facts,or of a new practical application
of existing knowledge,ideas worth developing tend to be abun-
dant and promising a high return.But after this wave of‘ideas
has been used up,stagnation may follow for a considerable period.

In spite of the fact that scientific and technical re-
search tends to become more and more en organized methodical
activity,the discoveries initiating an epoch of great advance i
are still very often the result of chance or of an'unexpected
spurt of genius.Facts of which the existence was by no means
surmised before they have actually been discovered,obviously
cannot be found by methodical effort at all. *  Vhatever the
limits to man’s possible control over nature,clearly his pos-
sibilities in controlling his own scientific and technical
progress do have definite limits.

Of course,a period of quick'technological advance in
a certain field stimulates inventing,not only on the part of
supply,i.e.by meking inventing easier,but also on the part of
demend,viz.by creating a demand for cconomically complementary
inventions to the inventions recently made in this field. ’

* 1t the same time,these very chance discoveries are often a
spontaneous by-productfof scientific research. An increase in
the volume of Tfundamental research tends to involve not only

" a. quicker following-up of the implications of known facts,

but also an increase in the rate of the chance discovery of
CCmpletely new facts.Fundame ntal research itself tends to take
care of the replacgment of the raw. material of facts which
it is using up, while applied research only subsists on a

raw material of ideas furnished by fundemental research. ?
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For instance, the invention of the internal-combustion motor
stimulated not only the invention of different applications
for this principle, but also the invention of new oil-refining
methods and of new types of brakes. The fluctuation in the
rate of inventing in any particular field found by Professor
R.K. Merton is the effect of both forces at once. *

* See his "Fluctuations in the Rate of Invention", Quart.dJourn.,
of Econ., 1935,
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TIII. The Profitability of Innovations
and the Value of'Inventions for the Firm.

‘A firm can usually make higher profits by inndvating :
than by not innovating , and can make higher profits by
adopting new inventions than by other kinds of innovations. .

In a largely stationary economy the profits of non -
innovating firms would tend to fall to the normal supply
price of managemént, except for fields in which indivisi-
bilities or goodwill tended to secure a monopoly position
and monopoly profits for the first-comers. In every other
fields over-normal profits could be earned only by establish-
ing a temporary monopoly position through innovating. In a
dynamic economy like ours, however, in the long run probably
even normal profits can be earned ohly by innovating, and
over-normal profits tend to result only from innovating to

an over-nornal extent and with an over-nornal skill.

The adoption of new inventions tend to bring in
higher profits than other innovations for two reasons,

On the one hand, it may make possible larger cost
reductions, greater improvements in quality and more attract-;
ive new products than would be feasible without the use of
new inventions. (Fundamentally, every invention may be
regarded as cost-reducing. This is so because those inven=-
tions that improve quality reduce the costs of this higher
quality, and those resulting in a new product reduce the’
costs of this mew product - possibly from infinity to a
finite figure if previously this quality or this product
could not have been produced at all.) |
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On the other hand, the adoption of new inven-
tions maey secure a higher and longer protection against
cotipetition,owing to patent rights,to the possibility
of secrecy or to a larger period of construction required
for a novel type of equipment embodying a new invention.

The demand price (use value) of an invention for
the firm intending to adopt it is equal to the discounted
present value of the additional profits expected from it.

+ +
+

Firms may,however,buy the patent right or the
secret of a new invention,not only in order to use it,
but also in order to suppress it. The demand price they
would be ready to pay for its suppression may.be called
the suppression value of the invention. It tends to be
equal to the discounted present value of the losses
resulting to the firm from the fact that somebody else
puts this invention into use, multiplied by the
probebility of this happening. o

The purchase of inventions for suppressing them
can be profitable only if their use value for their
present owner is less than their suppression value is
for the buyer.This position may be due,of course,simply
to the fact that the present owner lacks the means for
making a good use of the invention and, on account of the
imprfections of the market for capitel and of the market
for inventions, is unable to have access to those who
would have the means required. |

But,even if an invention is in the possession
of the very firm which can make the largest profits at
all possible on it, these profits may be still less than
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the loss of its conpetitors or, to put it in énother
way, the introduction of this invention may have the
effect of reducing the joint profits of the whole
industry. There is an output of a certain size anduof

a certain quality of the industry which maximizes these
joint profits. Whenever the adoption of a new invention
tends to increase the output of the industry,or to
improve its quality, beyond this monopolistic "optimum®
point,it will always reduce the joint profits of the
industry end its suppression value will be higher than
its use value. o ’ |

From a social standpoint,of course;there is no
specilal advantage connected with keéping’the output of
en industry at the point of joint-profit maximization,
and the suppression of inventions is in geﬁeralvagainst
the social interest.But this is not‘a1Ways so. If a new
invention only tends to increase "irrational' product
differentiation in the Chamberlinian sense,or if the
nossibility of suppressing competitive inventions is the
condition for certain socially desirable investments
being undertaken at all,theh the suppression of certain
inventions may be justifiable. (Of Course, the patent
l.aws of some countries, especially of the United States,
may actually give too much opportunity for suppressing
inventions.)

+ o+
+

The modern theory of the firm considers every
firm as & monopolist on its own product markets and as
a monopsonist on its own factor markets. Perfect compe-
tition is regarded only as a limiting case. The behaviour
of the firm,hOWever,cannot be fully understood on the
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basis of the classical theory of monopoly,as the special
markets of the different firms are interdependent (more-
over there may be a bilateral monopoly on some markets).

A really satisfactory theory'ought to be a theory of the
general equilibrium of an imperfectly competitive‘économy.
As such a theory has not been developed yet beyond an
initial stage,a new type of particular equilibrium analy-
sis has been devised as a kind of second-best solution,
which uses,instead of the Marshalliaﬁ curves of demand
for products and of supply: of factors;based on the assump-
tion of constant prices‘elsewhere in the economic system,
new sorts of demand and supply curves discounted for the
effects of the counter-moves of other firms and possibly
elso for the reactions on the part of other factors. These
we shall call curves "discounted for repercussions". N
(Mir.Kaldor likes to call them "imagined" curves.However
we need,it seems to me,a term applicable to them whether
they are "imagined" or "real',as distinguished from the
Ilarshallian curves based on the assumption of constant
prices elsewhere,which may equally be also "imagined" or
"real®.) |

Usually allowance is made for the competitor’s
immeddiate reactions only when these curves are
drawn.But some reactions of other (existing or not yet
existing) firms need time to develop,if they are to develop
at all. These reactions are meant by the term "potential
competition® (perhaps the term "lagged competition" would
better express what is really meant,),We propose to
deduct from the total-revenue curve of the firm the present
value of the losses expected to result from this potential
conpetition as well, since the firm does take them into
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account, and makes its marginal cost and its marginal

revene equal only after this allowance has been made.

. increment
Similarly, anpise/in the costs of the firm which

is due not to a change in the amount of the factor services
bought by the firm, but rather to a change in the pricing
and output policy, ef—bre—Ffizm, can be best allowed for by
deduding it from the revenue of the firm, since it cannot
be represented by a movement along one and the same cost
curve. This applies, for instance, to a rise in the firm's
costs due tp an alteration in the government's taxation

(or even nationalization) policy, or in the trade unions’
wages policy towards the firm in response to changes in
the firm's pricing or oubtput policye.

On the contrary, repercussions on the part of the
government and of the trade unions, not fo the pricing and
outsput policy of the firm, but ratler to its factor hiring
policy (including its technical production policy), should
be included in its cost curve.:For example, additional
costs due to the trade unions' resistance against a reduc-
tion in the staff may well be included in the shape of
the firm's cost curves.

Finally, repercussions to the firm's sales pro-
motion policy may be included in its sales cosis.

The present sale s policy of the firm also affects
its future sales by its effects on the consumers' good-
will, stocks, and "saturation™ with the products of the
firm. These losses and gains must also be allowed for in
the revenue curves. ' '

The average revenue curve discounted for all these
repercussions is, of course, no longer identical with the
demand curve, |



Uncerteinty can be teken into account by Professor
Lange s method based on the rlsk-lndlfference map of the
firm. _ ‘ |

Within this conceptual framewirk the recently much
emphasized observation that firms hardly ever exploit fully
their monopoly positions (for fear of potential competition, |
of the reactions of the Govefnment etc.) can be replaced by
the ?roposition that the average revenﬁe‘curves of the firms
— if fully discounted for all the repercussions - are coh—_
siderably less elastic than their average revenue (demand)
curves discounted only for the immediate reactions of their |
actual competitors, which fact well explains the lower profit
margins actually observed. (Of course, the same fact tends
to lower the use value of new inventions for them, which
comes on the other side of the balance-sheet from a social
standpoint.) | |

-+

Let us comsider first the case of a firm which
makes no use of sales promotion and which does not intro-
duce new products. The innovations of such a firm can con-
cist only in the adoption of new methods for producing
products already produced. Such an innovation can be profit-
eble only if it reduces the costs of producing outputs of a O
certain size. If it reduces the costs of producing the old
output, it cannot fail to be profitable, but it may pay also
if it reduces the costs of producing larger or smaller out-
puts sufficiently, though at the same time increasing the
costs of producing the old output.

Professor TLange has shown that innovations which
increase the marginal cost at the level of the old (Optimum)
output tend to reduce the volume of production, and those

which decrease this marginal cost tend to increase the output
. . i
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of the firm. This means that innovétions that increase the
efficiency of production at higher outputs more than at
lower outputs, are output-increasing and vice versa.

/e shall make the simplifying assumption that variable
unit costs are constant both before and after the innovation
(which is e quite realistic assumption until the output does
not exceed the normal cepacity of the plant). Then all in-
novations that reduce the variable unit cost are output-
increasing (whether they increase or reduce fixed costs).
Those which reduce fixed costs, but increase the variable
unit cost are output-decreasing. Innovations that would

increase both variable and fixed costs cannot be‘profitable. *

® The firm makes its decisions about the introduction

of a new method of production on the basis of "avoidable"

(not yet incurred) costs alone. The "irrevokable®™ fixed costs
of the old equipment nmust be disregarded and only the variable
and maintenance costs entailed by it must be counted. Cn the
other hand, the net fixed costs of the new'equipment nust be
reckoned with allowance being made for those parts of the old
equipment that can be retained in use along with the new
process, and for the scrap value of the other parts.

It is often said that the immediate introduction of a
new method (involving the scapping of the old equipment) is
profiteble if, and only if, the total costs with the new
equipment are less than the variable and maintenance costs
with the old. In reality, this proposition is true only if
the firm produces an output of the same size with the new
method as it did with the old.

Of couwrse, if the new method is profitable with this
old output, it must pay also with the output best adapted in
size to the new conditions (since the latter is, by definition,

(Continued on nexﬁ'page.)
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the output unalteréd is simply the capitalized value of
thes savings in total costs. It is, of course, an increas-—
ing function of the percentage saving in the unit cost, of
the absolute size of this unit cost, and of the output.
Other things being equal, a cost-reducing invention tends
to have a higher use value the greater the output and the
larger the production costs of the commodity with which it
is connected. This implies that large firms with a high
output tend to have a higher use value for an invention.

In the case of output-increasing or decreasing -
innovations the elasticity of the average revenue curve
nay be decisive as to whether an innovation is profitable
or not. '

(Contlnuad from p.24.)
even more profitable). However, this is only a sufflclent,
but not also a necessary, condition. The immediate adoption -
of the new method may be profitable for producing a larger.
output, even if it is not profitable for producing the old
one.

It should be said mare correctly that the discarding
of the old equipment is worth while if, and only if, the
n et profits with the new method (after deduding the net
fixed costs of the new equipment) are higher than the
g ros s profits with the old method (without deducting
the fixed costs of the o0ld equipment) would be. This formula= |
tion makes the profit formula on p.i??immediately applicable
to this cease. ‘

This implies, however, that the position greatly
depends upon the elasticity of the demand curve for the

(Continued on next page.)
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Let stand P4 and < for the old and the new price
respectively, Q4 and ds for the 0ld and the new output,
Pq and P2 for the o0ld and the new total profit per unlt of
time, vq.and Vo for the o0ld and the new variable unit cost,
F1 and F2 for the o0ld and the new (avoidable) fixed costs,
e, and e, for the elasticity of demand (or more correctly
for the elasticity of the average revenue curve as dis-
counted for all repercussions and risks) at Qg and qé, and
finally E for the average elasticity of the same curve .
between Q4 and Qoo

(Continued from p.25.) ;
relevant product of the firm. Firms with an elastic demand
curve are, hence, more inclined to scrap their old equip-
ment (in'the same way as they are also more inclined to
other outpﬁt—increasing innovations) than firms with an -
inelastic demand curve (such as monopolistic firms).

| New methods that promise net profits larger then
the n e t profits, but smaller than thee g r o s s
profits, with the o0ld method, do not justify the immediate
scrapping of the old equipment. But the euergence of such
methods does accelerate this happening, since it brings
nearer the time when the increase in the maintenance and
variable costs due to wear and tear has reduced the gross
profits earned on the old equipment below the net profits
expected from the new equipment. This is so because it
results in higher net profits being connected with a new
"equipment than would be in the absence of the new method.

The fact that there is a period during which the

firm is unwilling to adopt a superior new method is, of
course, a powerful temptation for buying up its patent
right in order to suppress it for that time.
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It can be seen from this formula that in the case
of output-increasing innovations (when v2<fv1) a high
average elasticity of the average revenue curve is favour-
able for their profitability,while output-decreasing
innovations (which imply v1>»v2) tend to be encouraged by .
a low elasticity of this curve. At the same time,if this
elasticity is higher at the new output than at the current
output,this fact is an additional inducement for the
innovation in question.

Now the elasticity of the average revenue curve
is high in the case of products that have close substitutes s
which is the case with.competitive firms. It may,however,
tend to decrease at low prices if these substitutes cease
to compete with it in this price range,thus making an
output-increasing innovation all the more lucrative.

On the other hand, firms in a strong monopoly
position are less inclined to adopt markedly output-increas-
ing (price reducing) innovations,though they may be very
keen to introduce innovations which decrease their costs
in the range of the actual output unless they fear theywilli be
deprived of the resulting gains by the government or by
the trade unions. (Even the fear of a partial deprivation
may be a strong deterrent,because the firms have to bear
the whole risk alone. Professor Keirstead calls the state
of affairs when the firm ceases innovating for this reason
the senility of the firm.)

It must also be taken into account that there is a
possibility that the total andgzverage revenue curves of-
the firm may have a kink at a certain point and that,hence,
its marginal revenue curve may be discontinous.Professor
P.ll. Sweezy has shown that this applies to'bligopolistic
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firms in relation to the point corresponding to the

current price (except fdr the period of a high prosperity
for their industry). Professor Lenge has pointed out

thet this fact tends to deter these firms from output-
increasing 1nnovatlons,unless these are very much marginal- )
cost-reducing.(But,in the long run,thcre is probably a
tendency for firms to ~grow, larger also in oligopolistic
industries,only firms tend to grow in Jumps,i.e.rather

by less frequent major innovations than by continual

minor ones.)

A "potential® oligopolistic kink may occur also
at a price lower than the actual one,if the product in
question starts to be highly competitive with the product
of another firm only at this lower price. This fact may
induce a firm to stop its output-increasing policy at
this point unless it is able to reduce its price still
further below this critical price range.

Similerly,monopolistic firms which keep their
selling price at the point where the denger of potential
competition practically ceases,tend to have a kink in
their revenue curve at that point (since their average
revenue curve is more elastic above than below this
price). x They will,hence,increase their outpﬁt'aboﬁe,
and reduce their price below,its present level only if
they are able to reduce their marginal costs considerably.

Qutput-decreasing innovations are less important,
because ,according to experience,innovations tend to increase?
the importance of fixed cdsts and,hence,to pay only at

*  fhe similarityﬁbetween the position of oligopolistic

firms and the one of firms threatened by potential compe-
tition has been pointed out by Mr.Triffin. He calls poten-
tial competition "oligopolistic 1nterdependence as to entry"

( pec. PP.117-123), This similarity 1mp11es the applica-
bility of the kinked-curve method to this case.

l
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higher outputs. lioreover, those innovations that decrease.
the output of the average plant can usually also be em-
ployed profitably for producing higher outputs by means
of erecting several plants.
+ : +
+

The firm that does make use of sales‘proﬁotion'
methods does not face given demand condi tii on
(i.e.given demand and revenue curves for each future date),
but does face given s ales conditions (i.e.
a system of possible demand and revenue curves depending |
on its expenditure on different 1ines of sales promotion).

Such a firm may adopt innovations-bith.in its
production and in its sales promotion mcthods. (Of course,
innovations in production methods affect. also its sales
promotion’expenditure, and those in &ales promotion methods
affect also its output policy.) ‘

The effects of sales promotion upon the shape of
the demard curve are twofold. On the one hand, it tends to
attach the old customers more strongly to a certain product
of the firm, to lessen their sensitiveness to the possible
price (and other) advantagés of the competitors® products
end, consequently, to make the demand curve for this prod~
uct of the firm less elastic (comsolidatory effect).

On the other hand, it tends to make a reduction in the
price of this product more effective in géining new cus—
tomers and, thérefate, to make its demand curve more
elastic (expansive effect).

In the case of the price of this product being
raised or only slightly reduced by the firm, the con-
solidatory effect tends to be preponderant, but in the
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case of a substantial price reduction the expansive effect
tends to predominate. This means that the firm's sales
curve (which shows the firm's sales at different prices

if the optimum amount of sales promotion expenditure has
been laid out at each price) tends to be less elastic at
materially lower prices,than the corresponding demand curve
would be in the absence of sales promotion. Consequently,
the use of sales promotion tends to diScourage mode r-
ately output-increasing innovations (and may even
encourage outputédecreasing ones), but tends to encourage
highly output-increasing innovations. In effect,
probably a number of greatly output-increasing innovations;’
which had a substantial effect upon the life of the average
consumer,could not have been carried out profitebly at all
without sales promotion.

In the case of-greatly output-increasing and price-
reducing innovations, the commodity in question must be
made popular with the lower-income groups, who could not
efford it previously. In this case L prlnclples Bsimilar.
to those valid for the introduction of new goo&gﬁ‘a moderate
sales promotion expenditure may be quite ineffective, while
& higher one may be able to break the new consumers' initial
resistance to a large extent. The decisive question is
whether these increasing returns of sales promotion expend-

iture start soon enough to make the innovation remunerative.

Owing to the possibility of retaliation,oligopolistic |
conditions discourage expansive sales promotion nearly as
nuch as they do price-undercutting. Thus the possibility of
making use of sales promotion encourages output-increasing
innovations in oligopolistic industries only in the case of
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such firms that feel capable of price reductions so great
or of sales promotion expenditures so high as mnot to be
possibly matched by their competitors.

- % +

The introduction of a new prbductlposesa for the
firm; the problemy: béyomd:t finding the optimum output,
price and sales promotion expenditure ,WEEEEREX of findlng
the most profitable product.

For our present purposes it will suffice to
analyse two special cases only, viz. in the first place,
the firm's choice among products belonging to a group of
close substitutes and, in the second place, the introduc-
tion of a "radically" new commodity.

As regards the former problem, we shall assume,
for the sake of simplicity, that all these close substi-
tutes differ in one physical parameter only (say,in weight
only) from one another.

: ‘R RR = Totad Reweune -
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Then the position may be graphically represented'
as follows. The relevant physical varisble will be meas-
ured along the abscissa, and money along the ordinate.

We shall draw two curves. The first will show how the

total revenue (net of sales costs) earned by the firm

on an output of a given number of units”varies'with changes
in this physical parameter. This may be called the "total
revenue-quality variation curve". The second curve will
show how the total production costs of the same output

vary with changes in the same physical variable. This may
be called the "total costs-quality variation curve "

(see Fig.1.) |

For each possible size of the output, the firm
will prefer that value of the physical parameter (i.e.
that quality) which makes the vertical distance between
these two curves - representing the total profits -
maximum. This optimum quality may, of course, be different
for outputs of a different size.

Finally, the different graphs corresponding to

- each possible size of the output can be combined into one
three-dimensional model if output is represented on the
third axis. Then the different total revenue-quality vari-
ation curves corresponding to different outputs will merge
into one total-revenue surface, and the different total
cost-quality variation curves will merge into one total-
‘costs surface. The firm will choose that combination of
output and quality at which the distance between these

two surfaces along the money-dimension is the greatest,
i.e. &t which profits are the highest.

For our present purposes,however, it will suffice
to analyse the firm's choice emong different qualities on
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the basis of a two—d1mens1onal graph corresponding to a
given ou‘cput\,ﬂl‘fle fotefl ‘revenue-quallty variation curve
and the total costs—quality variation curve closely
correspond to the familiar total-revenue and total-costs
curves of the firm,the only difference being that the
abscissa represents a physical parameter expreésing
quality, instead of representing output. But, in the

same way as the extent to which it'péys for a firm to
expend its output, depends on the slopes of the total-
revenue and of the total-costs curves yp« S0 also the

eftent to which it pays for it to improve quality depends
on the slopes of the total revenue-quality variation curve
and of the total costs-quality variation curve.

This implies, for instance, that, in the same
nanner as an innovation tends to result in a higher or
lower output according to whether it decreases or in-

. creases merginal cost (as Professor Lange has shown) S0
an innovstion also tends to lead to an improvement or to
a deterioration in the product according to whether it
decreases or increases the marginal cost of quality v
improvement (i.e. the slope of the total costs-quality -
variation curve), in other words, according to whether
it reduces more the production costs of better qualities
or rather those of worse qualities. ‘

The precise extent, however, to which a given
change in the cost conditions affects the quality of a
product depends upon the slope of its total revenue-
quality variation curve.
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It is relatively easy for a competitive firm to
increase its revenue by price reduction or by quality
improvement,since its products compete with close substi-
tutes:;from which customers can be wehtibe&?¢tdﬁ~ité“}
own products (and vice versa) with little difficulty.In
the case of a monopolistic firm,however,price reduc%ion

or quality improvenment tends t6 have a lesser effect,since |

its revenue can be increased only at the expense of the
consumers' expenditure on distant products or at the

|

expense of their savings. Therefore,both the total-revenue

curve and the total revenue-quality variation curve tend
to be steep (elastic) in the case of competitive firms,
and to be flat (inelastic) in the case of monopolistic
firms. ' | ’

This implies that competitive firms are more
inclined both to output-increésing and to quality-im-

preEsing proving innoveations than are monopolistic firms.

Cn the other hand, monopolistic firms are more likely
to reduce output or to allow quality to deteriorate.

Professor Fellner * has shown that oligopoliétic
conditions discourage guality conmpetition much less than
price competition. This means that the total revenue-
quality variation curve of an oligopolistic firm does
not show such a kink, or et any rate a kink so marked,
as its total (and average) revenue curve does.,

In any case,quality competition is the most keen
in industries with an atomistic competition. This is not

* See his Competition among the Few, pp. 183-186.
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an unmixed adventage, however, as Professor Chamberlin
has pointed out, since it tends to prevent the full
utilization of the economies of 1arge—scaie production.
+ + +

While the importance of innovations affecting
existing products lies in the reduction of production
costs,‘that of the introduction of new products is
primarily in satisfying "potential® or "latent" demand.
The more a product is radically new (i.e.has ho close
substitutes eamong existing products) the more i8 if true
that its profitability depends less on its low'costs of
production than on the possibility of creating a suffi-
cient demand for it without prohibitive sales costs.
4L redically new product cannot be really cheap or dear,
because there is no standard of comparison. In the lim-
iting case (if indivisibilities are provisionally dis-
regarded) a given amount of preparatory sales promotion
expenditures spreceding the actual marketing of the new
vroduct, will induce the consumer to spend a definite
amount of money on it (or a definite fraction of his
income) largely independently of its price. We mey define
an individual "initial demand curve® for each consumer,
which expresses his initial demand for the new product.
This will be a constant-outlay curve, i.e. will have
approximately a unit elasticity. (See Figure 2 on De 4l ).
The same holds for the initial demand curve of the whole
market.

Ais soon as the initial selling price has been
published, however, the "initial" demand curve gives
place to a "permanent" demand curve, which expresses the



‘consumers’ espoﬁée to price alterations, instead of to
the initiel price as the "initial' demand curve does.
This will intersect the initial demand curve at the
initial price,but will be more elastic than this initial
demand curve,since the publication of the initial price
results in providing a standard of compajisdn for the
consumers. (See Figure 6 on p. 42.) They will resent
price rises, while price reduction will have the'effect'
of an addltlonal inducement for them. (Later,when consumers
have become used to the new product the demand curve may
again become less elastic.) o . EI

The position of the initial demand curve (the
amount of money that consumers are ready to spend on the -
new commodity corresponding to a given preparatory sales
promotion expenditure) depends on the standard of living,
on the distribution of incomne, on the general attitude of
the community towards novelties, on the relation of the
negw commodity to the prevalent cultural values etc. = in
brief on how intensive a latent démand there is in the
community for the new product in question. It depends, of
course,also upon the efficiency of ex1st1ng sales pro-
notion techniques. |

It has been pointed out that in the case of new
products an initial resistance has to be overcome on the
part of the ¢onsumers,in which small sales promotion
expenditures tend to be quite ineffective,but larger ex-
penditures tend to have quickly increasing returns. The
problem is whether these increasing returns start below
prohibitive sales costs or not. The maximum amount of
sales costs which can be expended depends,of course on the
sige of profits expected later and on how long these o
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profits areblikely‘to be meintained ageinst the probable
emergence of cheaper or'better’competitiVe goods.

Ve have now to consider the influence of - 1nd1—\ -
v1s1b111t1es upon . the shape of the initial demand curve.'\
Commodities are never completely divisible. Even if they
are so from the standp01nt of the market,they are never
so from the standp01nt of the consumer. Below a certaln
quantity they cease to yleld any satlsfactlon (case 1).
lioreover,in many cases only multlples of & certain indi-
visible unit can be consumed (case 2 ). Under other con-— .
ditions each consumer is likely to buy no more than one
unit of the commodity For a certaln perlod (case 5 )

(See Figures 3,4 & Sa,on pe41.)

The amount of money that a glven consumer would
be ready to spend on the new commodity in response to a
given amount of preparatcry sales promoticn'expenditure
depends considerably on his income. If the prlce of the
new commodity is so hlgh as to prevent his buying at |
least the "minimum guentity" of it for this amount of
money, he willbrather'withdraﬁ completely from the market.
Hence the first two cases of indivisibilities tend to
make the initial demand curve highly elastic at low prices
(unless the indivisible minimum esmount of the commodity
is very small), beceuse a slightly higher initial price
would exclude a large number of less wealthy consumers
from the market. At the same time, at higher prices this

initial demand curve is still likely to have an elasticity

not much above unity. In the third case,on the other hand,
the fact that the consumer is unlikely to buy at one time
more than one unit of the commodity,however 1oﬁ its price,
tends to make the vhole curve less elastlc than it 1s in.
the flrst two cases.



411 in éll the initial demand curve of radically
new products‘is‘likely to have an elasticity not much
above unity at higher prices and to be greatly or even
extremely elastic at low prices. (But at very low prices
they may become inelastic again, viz. at the price at
which practically every consumer is able to buy the
"minimum quantity" of the new commodity.) This means that
a firm that introduces a radically new product may profit-
ably insist on a very high profit margin per unit of prod-
uct,if its production and/dr sales costs are high, but may
profit from contenting itself with a low-percentage profit
margin if the product can be produced and sold at low
costs. The latter case,of course, igfé strong temptation
for resorting to a price discriminationvif practicable
(i.e. for charging wealthy consumers a considerably higher
price,by marketing,for instance,a special luxury brand of
the commodity). '

Vie heve seen that the total-revenue curves and
the total revenue-quality variation curves of monopolistic
firms tend to be rather flat, i.e.that cost reductions and
quality improvements tend to have a relatively small effect
upon their sales. In the case of substantial
cost reductions or quality improvements,however,this effect
may nevertheless be quite considerable and such innovations
may be feirly lucrative even for monopolistic firms.
Similarly,the introduction of new commodities,which can be
regarded as an extreme case of quality improvements,tends
to be worth while for monopolistic firms as well. '

Let us consider,for instance,the case of an
artificial-silk manufacturer in & monopolistic position.
A small cost reduction or a small improvement in his
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products may be rather ineffective in rsaising his sales,
for it does not induce consumers to reduce their con-
sumption of distant commodities or to decrease their
savings. But an innovation like the introduction of nylon
may expand his market'quite considerably,since it may
make him successful in competing also with cotton and wool
products,or even with radios and washing machines.

+ +

+

Cur results have obvious implications for the use
value of inventions.

The use value of cost-reducing inventions tends
to be higher for large firms than for small ones, since
the former are usually able to apply such an invention to
a greater output. The use value both of cost-reducing and
of quality improving inventions tends to be higher, other
things being equal,for competitive than for monopolistic
firms. In the case of gre atly cost-reducing or
greatly quality-improving inventions,however, this
difference may be less marked,since the profitability of
these tends to depend less on intra-industry,than on
inter-industry competition. As for oligopoliétic firms,
we have seen in what manner they occupy a position inter-
mediate between monopolistic and competitive firms.
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The Initial Demand Curve of an Individual Consumer.
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Figure 6.
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IV. The Research Expenditure of the Firm.

According to experience,firms usually undertake the
development of inventions only for their own use,and do not
produce inventions for the market, * They tend to be inter-
ested only in devices that reduce the production costs,or
improve the quality,of their actual products,or that result
in x new products which can be produced or marketed to a
special advantage, together with their actual products,and
with the help of their actual pérsonnel and equipments

It sometimes happens,to be sure,that a firm works out
inventions intended for use by other firms,mostly by firms in |
other industries,because it wants to create new uses for its
products, or wents to improve the quality or to reduce the
costs of the raw materials, and of the equipment, it has to
buy. But these inventions are also not being developed in
order to make & profit on selling them. '

Similarly,there are consultent laboratories that re-
gard 1t es thelr main business to develop inventions for other
firms, but they do this only to the latter’s explicit order
and do not produce inventions simply for the market. The ini-
tiative comes, also in this case, from firms that directly
need these inventions.

£ of course,the small independent inventor has produced in-

ventions for sale. This has not proven to be very profitable,
however, since he has often had to sell his inventions far
below their real use value. He has fared usually much better
if he was able to raise the capital required and to exploit,
hﬁmself,’his inventions. (Naturally,in this case he has had
to bear also greater risks.)
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The reason for this fact apparently lies in the ;
imperfections of the market for inventions. The selling price
for inventions (for patent rights or for industrial secrets)
tends to be considerably less than their use value is for
the purchasing entrepreneur. This is due to a number of fac-
tors: to the small number of possible buyers; to the diffi-
culty of estimating correctly the risks connected with the ‘
adoption of an invention; to the imperfect knowledge both of;i;é
the buyer and of the seller,both of whom probably tend to
under-estimate the use value of this commodity, the buyer
for lack of technical training, the seller for lack of in-
formation about the buyer’s business opportunities.Moreover,
outsiders often do not know even what kinds of improvements
are really needed, or needed most, by’a particular firm or
industry and are, hence, unable to direct their research to
the most profitable channels,which likewise discourages the
production of inventions for the market.

LActually,business firms,including those that are very
active in research,undertaeke to develop no more than a frac-
tion of those inventions that are connected with their |

actual or potential products. '

Of course, an efficient firm would hardly fail to
develop any useful device that entails only moderate develop-
ment costs (except,indeed,if its practical adoption required
too expensive changes in the firm®s equipment or personnel).
lleny new cost-reducing or quality-improving devices are only
a routine application of recent inventions of other industries,
or of long-known principles that could not previously be ap-
plied with profit in this particular field. There is, for
instance,aiways a large number of industrial operations that
could have been mechanized for a long time,and for which the
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machines required will be'developed without delay as soon as
the need arises to perform these operations on a larger scale.
New inventions of this sort do not usually require extensive
research work.They may actually involve nothing more than a -
routine engeneering problen. Moreover,many minor inventions
result without significant research costs from an attempt to
remedy complaints against the quality of the firm'g products,
or to eliminate troubles in the production process.

The firm,however,undertakes only a fraction of the
possible research projects that,being based upon really new
principles,promise great improvements in its products and
production methods,but only at the price of substantial re- ‘
search expenditures, I'irst of all, a'good many of the possible
major inventions that could greatly reduce the firm's produc-
tion costs fall completely outside the field of the firm’'s
research activities,because they require skills,experience
and equipment more readily found in another industry.(Inven-—
tions that improve quality or that result in new products
ere less likely to fall outside the firm®s special research
territory.)For instance,hardly any chemical firm onldkttempt
to reduce its coats by developing a new type of electro-motor,
even if it had to use electro-motors on a considerable scale.
4 chemical firm would probably undertake research in this
field only if a new type of electro-motor were absolutely
essential for one of its operations. In any other case the
development of a motor of a new type would be left to the
electro-motor industry,which could do it at much lower costs
and cculd make a nuch more extensive use of the invention
thus developed.

In this respect there are considerable differences
among various industries. Some industries find their produc-
tion methods largely determined by their equipment bought
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from other industries. Often these do mnot do anything to
reduce their production~cosﬁs besides watching the new
developnents in the industries that prodube‘their equipment
and making the best’use of these novelties. Their own research
work they tend to concentrate rather upon developing new
product qualities and cbmpletely new products. This is, for
example, the case with the toy-making industry; Other in-
dustries, on the contrary, have a considerzble scope for
original cost-reducing improvements in theirvproduction
mnethods. This applies,for instance,to a part of the chemical
. ‘ ‘ - ,

industry. :
On the other hand, the number of the large-scale
research projects underteken by a firm is confined by the
fact that it has a use only for a limited number of major |
inventions in any given period of time. It cannot make radical
chenges in its production methods and products too frequently,
since the fixed costs of introducing a given production method
or product must on the average be recovered before it is given
up for another. In the case of new production methods these |
fixed costs include the costs of the new equipment required
and the losses in production during the re-conversion period.
In the case of new products there are, in addition,the heavy .
initial advertising costs and the losses due to the initial
low volume of sales.

x Even in the case of industries of the latter type,

however, a greater part of a firm’s large-scale research
projects often aims at developing new qualities and néw
products, rather than at cost-reducing inventions, since the
number of possible new qualities and new products tends to
be considerably higher‘than the number of the possible new
production methods for the firm’s actual prdducts;
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loreover, a firm is not only unable to replace its
old products by new ones too frequently, but it is also
unable to increase the number of its éoncurrent products by
the addition of new ones indefinitely,since the size of the
firm is limited by the decreasing efficiency of the manage-
ment, the increasing risks, and the increasing difficulty
of raising additional capital, connected with a growth of
the firm beyond a certain point.

The number of the major inventions a firm can use iﬁ
a given period of time is determined by the number of its
- oducts and by the average time for which each production
nethod and product is kept in operation. This average time
of operation is determingd by a compromise between two con-
flicting considerations. On the one hand, the firm tends to
make higher profits on new methods of production and gn new
products (except for the very initial period of their intro-
duction) than on old ones, which have usually been cought up
or surpassed by the competitors. This encourages the short-
ening of the average time of operation of each method and
praduct. On the other hand, a shortening of this time tends
to result in an increase of the fixed costs of the firm, as
already pointed out, which fact works in the opposite way.

Owing to the former consideration, this average time
of operation is unlikely to be much longer than the physical

depreciation period of the major parts of the firm’s equipment,

since it is worth while each time to connect the replacement
of equipment with an innovation at least in the methods of

productions and possibly also in the product produced. On the

other hand, owing to the latter consideration, this average
time of operation cannot be much shorter,either,than these
physical depreciation periods.
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The Profit Curve of an Innovation.

|

Figure 7.

Let us define the firm'’s profits within a given
period of time so that they are equal to the excess of the
firm's receipts collected i nlt hat period gver
its expenses paid out in t hat samne P e.rieods
Then the firm's profits on a given product with a given
production method are likely to be very low, possibly even
negative, in the initial period when the fixed costs are
incurred ( see Fig.7 ). They tend,however, to rise steeply
afterwards and to remain nearly constant at a high level
for some time, and then to drop again, first slowly, and
later rather suddenly. At last they may become stable once
more,but at a rather low level.The firm is,however,likely to
give up the product in question,or to change its production
method,long before these profits have fallen to their lowest
level.
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More exactly,the firm tends to replace this
product or this production method at that point at which
the profits on it have fallen below the level of the
profits expected from the new product or production method,
as teken,on the average,over its whole future time of
operation.(This "average"is calculated by counting the
profits of each future year at their discounted present
value. Therefore,this "average" means the amount of the
constant anmuity enjoyed over the same period of which
annuity the present value is equal to the present value
of the expected profits.) The firm may be imagined to
draw both the profit curve for its present product or
method and the one for the new product or method,amd then
to average the latter. The 0ld product or method will be
replaced by the new at the point at which the average-
level line of the latter curve intersects the former curve
( see Fig. 8 ).

The Determination of the Date when
the Next Innovation Should Be Started.
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Knowing the number of its products and the average
period of operation of a major invention,the firm can
calculate the number of major research projects it should
undertake. Of course, it has.to take into account the fact
that the completion of a major research project often re-
quires considerable time, for which reason an adequate
supply of new inventions can be secured onlyvby a careful
timing of the research projects. lioreover, some of the re-
search:: projects may prove a failure, or may be completed
‘later than originally expected. Therefore; the firm must
start a somewhat larger number of projects in order to
have a safety margin. * In the case of very long-term
projects,on the other hand, the firm has to meke allowence
for the fact that at the time of their completion it may
have reached a larger size, may produce a higher number of
products, and may need a larger supply of major new
inventions, than at present.

The selection of the research projects for develop-
ment is often influenced by the competitora! research
activities ( as far as there is information available on
them). The very fact that a competitor has undertaken re-
search in a certain line may induce the firm to follow :
suit.'However,if the development of a certain new invention
is very expensive, while it may be hoped that the new in-
vention will be easy to copy once it has been brought out
by the competitor, it may be preferable,on the contrary,
to stop any research-~work in the line in which the competi-
tor is known to be working. Even if the competitor's origi-
nal device cannot be taken over without change because of

* In general,the risks entailed by research tend to dis-

courage research expenditure.But in this connection these
risks tend rather to increase it.
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the patent 1aw; it may still be much cheaper to evade the
patent law by developing an alternative invention based on
roughly the same principles than to develop the invention
independently. ( Smaller firms may be even tempted to re-
strict themselves completely to imitating their larger
competitors.)

Moreover, in a number of fields there is such an
abundance of possible new products ( or of new product
qualities) that it may be advisable as a general policy
for a firm to leave $he lines attacked by its com?etitors
alone, and to concentrate rather upon untrodden paths,
where it may hope to establish a kind of monopoly position.
Such an inter-firm specialization in research tends, of
course, to result eventually in a specialization in pro-
duction ( product differentiation ) as well.

+ +
+

The total research expenditure of the firm depends
both on the number of the research projects undertaken and
on the sum spent upon each projecﬁ.

We have dealt with the former factor already. Ve
have seen that there are practically no external limits to
the number of minor research projebts undertaken. It is
advisable for the firm to attempt to solve practically
all the minor technical problems arising in connection
with its productive activities and to omit none of them.
/e have found,on the other hand, that out of the p0851b1e
major research projects a firm tends to choose only a
fraction for development,théir number being determined by
the number of major inventions needed by it in each period
of time., |
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Similarly,the firm's expenditure on the single
minor research projects does not need any special analysis.
Bach minor project tends to be allotted the amount of re-
search costs needed as determined by technical factors.

At the same time, the total amount spent in each year upon
routine research work on minor projects'tends to show somé
degree of constancy as a percentage of the value of the
firm's total output, in accordance with the laws of proba-
bility, in the same way as, say, the maintenance costs of
equipment tend to show some extent of stability owing to
the same laws. Even among different firms,or among different
industries, some degree of uniformity may be expected simi-

i

lar to the one found in maintenance costs,for instance.

L real economic problem is connected only with a
firm's expenditure on its major research projects. In this
connection a firm has usually a choice as to whether it
tries to work out more ambitious inventions at higher de-
velopment costs or,rather, less ambitious ones at lower
development costs. The firm's actual choice will depend on
its size and on the degree to which it is in close competi-
tion with other firms. |

e have seen ( p.25 ) that larger firms tend to
have a higher use value for a cost-reducing invention,since
they can usually apply it to a greater output. This implies
that they are more likely to find it worth while to‘exﬁend
large sums upon a major cost-reducing invention. They may
also find the capital required more easily.

We may now add that a larger firm can usually better.
utilize an invention resulting in a new quality or in a :
gquite new commodity as well,because théy have more capital
for fully exploiting the possible market for a new quélity
or a new commodity. ' |
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These considerations are offset, to some extent,
by the fact that many large firms are more or less in a
monopolistic position and have, therefore, rather inelastic
revenue curves and total revenue-quality variation curves
( see p. 35 ). This fact is especially important for the
case of quelity-improving inventions. It tends to limit
the expenditure of the firm upon quality-improving research.
TFor instence, 1n the case of the example considered on ppg940
if a firm can choose between developing nylon and between
developing an even better material at considerably hlgher
development costs, *
er it has to réckon with competitors who,also,will come out
with new materials of this sort within the next few years;,
In the absence of such competition the firm is more likely
to content itself with attacking the less expensive research

project,since,in this &mase, beyond a certain point a further

improvement in the material produced by the firm ceases to
increase its market noticeably. ( & monopolistic Tirm would,
in addition,take into account also the fact that an improve-
ment in the quality of its products,if this implies a
higher durability,would decrease the consumers' replacement
demend.) |

Iionopolistic behaviour like this may possibly‘result
simply from the fact that en inter-firm specialization comes
to be developed in an induStry in the way indicated above
(see p. 51 ). For instance, the firm of our previous example
may owe its monopoly position in the field of silk substi-
tutes to the fact that its competitors have'specialiied.in
other sorts of synthetics,say,in wool substitutes, in syn-
thetic rubber,in plastics etc.,while giving up research in

artificial silk, _
/

* vle assume that the production costs of both materlals,
once being develoned, would be about the same.

|
|
|
|

its choice may greatly depend on wheth—j

{
i
|
i
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Vhereas monopolistic (i.e.inelastic) total revenue-
quality variation curves (and,to some extent,also inelastic
revenue curves) are an important factor in the theory of the
firm's research expenditure, oligopolistic interdependence

(kinked curves) plays a lessvimportant part. As Professor
Fellner has shown, it is unlikely that a firm in an oligo-
polistic industry would refrain from increasing its research
expenditure because of the mere fear of retaliation on the ‘
part of Its rivals. This is so because the effects of a
competitive increase in its rivals' research expenditure
are. nuch too»ﬁncertain to be very formidable,and the firm
may well be confident that it will be more successful then
its rivals. lloreover, competition in research is less dan-
gerous since it can hardly become a cumulative process as,

say, price competition may do. *

Besides the shapes of the firm's short-run revenue
curves and total revenue-quality variation curves (Which
determine the size of the firm's initial profits on the
introduction of a certain invention), a very important
factor is the time for which the firm is likely to be able
to maintain these profits against competition. In cases when
a new invention is unlikely to be cought up by competitors
for a considerable time, it may more readily Jjustify the
undertaking of large reseearch costs for its development.

On the other hand, the probability that the profits
on a new invention may have to be shared with the trade
unions or with the government,may have a seriously deterring
effect. ( We have seen on pp.21-23 that a possible method
for allowing for these factors is to deduct the losses ex-—
pected on these accounts from the firm's revenue,in which
case they come to be expressed in a decreased elasticity
of the firm's relevant curves.) '

¥ See Fellner, Competition among the Few, pp. 183-185.
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So far we have considered factors influencing
the use value of inventions for a firm. The firm's re-
search expenditure, however, also depends, of course,
upon the technical possibilities open for research in
the firm's special field at the time.

Two general rules apply in this connection. In .
the first place, a firm would not undertake a research
expenditure upon a research’project larger than the use
value of the invention expected to result from it, these
research costs being calculated with a due allowance for
the risks involved (cf.pp.l2-13). In the second place, a

" owetl oM
over a less expensive one if, the difference in the devel-

firm gives preference to a more egp&nsive research project
' Wy el ’
opment costs is more than offset by the difference in the

use value of the inventions expected to result from the

two projects.

The first rule implies that in fields in which no
very important invention seems to be possible,the research
expenditure per project of each firm must be low. The
second rule means that high research expenditures tend to
be worth while especially in those fields in which the
solution of a very important technical problem seems to
be possible by a higher expenditure but to be impossible
by a lower one, i.e. in which an increase in research
expenditure seems to have very high returns on t h e
margdilin.



The Return .Curve : of Research Expenditure.
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Figure 9.

Figure 9 gives a graphical representation of this
Chapter's argument. It shows the use value of the best
invention that can be developed by expending a given amount
of development costs as a function of these development
costs. The curve representing this function may be called
the return curve of research expenditure. For instance, at
development costs OB an invention of use value AB can be
developed. The lime OC is drewn at am angle of 450, hence
BD = OB and AD = AB-OB represents the firm's met gain on
the research project. The first rule above means that
research is undertaken only if this net gain is positive,
i.e.only such research expenditures will be chosen at which
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the curve rises sbove the line OC. The seconfi rule expresses
the fact that the firm will try to maximize its net gain.

This net gain has, however, & maximum at the point (6r points)
at which the slope of the curve is 450, provided that the
curve is concave (as seen from below) at that point. This is

so because up to such a point a given AR incremest in research
expenditure results in an increéﬁlfin.the use value of the
lemenging invention larger than AR, while beyond this point
the opposite is true.
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Fiagure 10.

The return curve of research expenditure may have
several such points at which the firm's net gain on the
research project has a local maximum (see Figures 10 and 11).
Cut of these points that one will be chosen which represents
the highest net gain of all. i.e.which lies highest above OC.
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For instance, in the case represented by Fig.10 the maximum
corresponding to a lower expenditure will be chosen (since
D> A'D'), while in the case represented by Fig.11 the
opposite applies (since £D<iA’D'). On each Figure the range
EA', in which the curve takes a steep upwards turn (i.e.
shows increasing marginallreturns), expresses:-the fact that
in this range a relatively small increase in the research
expenditure makes possible the solution of an important
technical problem which could hot be solved at somewhat
lower costs. But in the case of Fig.10 these increasing
returns are not significant enough to make their exploita—
tion worth while. Though an increase in research &xpenditure
may make the solution of a fairly important problem possible,
this increaée‘will‘still not be granted, since the gdditional
costs are not justified by the importance of the problem.

' the opposite is true in the case of TFig.11.

Since the return curve of research expenditure shows
the use value of different inventions for the firm, its shape
may be very different for firms working even in the same
technical field, as these use values depend considerably on
the size of each firm end on the degree to which it has a
monopoly position. Other things being equal, this curve tends
to rise more steeply over its whole course in the case of
large firms on the one hand,and in the case of competitive
firms on the other hand. lioreover, the slope of the curve
tends to be Steeper the longer the time for which the firm
can hope to be able to maintain the higher profits resulting
from the introduction of a new invention. At the same time,
eny influence that raises the slope of the curve tends to
increase the firm's expenditure on each of its research
projects and vice versa ( cf.pp.52-54). o
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We have seen that the productivity of research
work in a given field fends to exhibit considerable fluc-
tuations over a period of time ( see pp. 15-17). These
fluctuations obviously show themselves in the shape of
the return curve for research expenditure. An increased
productivity of research,for example,due,say,to a fruitful
new discovery,tends to raise the curve and to encourage,
hence, higher research expenditures. This need not be so,
however. The effect of a higher productivity upon the
shape of the curve may be such that the curve rises to a
high level already at low expenditures,but fails to rise
much higher even at high expenditures (see Fig.l2). This
will be the case if even low research expenditures promise
valuable inventions in a given field,but if higher expend-
itures cannot produce much better inventions than these,
either. Such a position would,of course,discourage high
expenditures.
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On the other hand,the opposite case is also
possible. A low productivity of modérate research ex-
penditure may well be compatible with a high productivity
of large research expenditures in a given field,i.e. the
return curve of research expenditure may remain reather
flat over a long initial range, but later may still rise
steeply to a considerable height ( see Fig.l3). This may
be due to the fact that significant results in the field
concerned are only possible after the solution of a certain
central technical difficulty very expensive, but still
worth while,to solve. '

o+ o +
+

) According to empirical data, the research expendi-
turesof firms in the same industry and even of those in
different industries show. a remarkable uniformity, at
least in the case of firms active in research. This expend-
iture amounté to aboutIB% of the value of a firm's total
output,or at least tends to lie between 2 and 4% of this
sum. > ( Small firms tend to spend a somewhat higher
percentage.) We have already poihted out that it is to be
expected that the expendituresof firms upon minor research
projeéts of a routine nature should exhibit some degree of
uniformity ( see p. 52). A firm's expenditure upon major
research projects,on the other hand,has been found to
depend upon the number of such projects undertaken and
upon the sum spent on each.0f these two figures the former
may be expected to have a tendency to be roughly proportional
to the size of the firm, since it is governed by the firm's
demand for major inventions ( see p. 50). There is,however,

¥ of. €.C. Furnas, 0.c. pp. 150-151 and 406-407.
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no economic reason to expect any uniformity in the amount
spent on each major research project. Consequently,there
is no reason to expect any marked uniformity in the total
research expenditure of business firms, either.

The empirical uniformity actually found requires
a different explanation. It is nmuch morevlikely to be a
purely conventional phenomenon than to be one resulting
from economic calculations. The very scanty information
we have sbout the principles directing firms' research-
expenditure policy seems to indicate that at present most
firms have no economic criteria at all for deciding the
size of these expenditures, but rether that they rely to a
large extent upon more rules of thumb,or more exactly,
that they simply imitate the policy of other firms and
follow percentages developed in the industry owing to
historical accidents. They spend 3% on research simply
because this is the practice of firms recognized as effi-
cient. Even ex post facto no reliable accounting procedure
seems to be available to find out whether the funds
allocated to research in the past were excessive or rather
insufficient. * The difficulty comes,of course, from the
fact that the economic use value of an invention for the
firm is very hard to estimate ex ante,and even ex post,

since the market price of inventions is by no means a
reliable guide. It is quite possible that,whén once in the
future better estimating methods are available,if will be
found that the actual research expenditure of most firms

* ¢f. €.C. Furnas, o.c. Chap. XXI. "Evaluating the Results

of Research", pp. 406-407, where a surprisingly primitive
accounting method is suggested as the latest and best. (1948).
(Continued on next page.) ‘
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falls considerably short of ( or, what is less likely,
that it exceeds considerably ) the most profitable amount

even from the standpoint of the mere private interest of
the firm. ’

(Contlnued from p.61.)

llr.D.B.Hertz describes in his The Eheory and Practice of
Industrial Research, Chap.on "Research Economics and
Budgeting",‘pp.209—228, a more satisfactory accounting ‘
method for research (4950), but it is questionable whether
most firms actually possess the information needed for
using this method in practice.
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V. The Iiffect of Fconomic Demand

upon Inventing.

It has,of course,been known for a considerable
time that an intensive economic demand for the solution
of a particular technical problem tends to call forth the
emergence of appropriate inventions. The systematic dis-
cussion,however, of the effect of demand upon inventing
" has been started by Professor Hicks in his The Theory of
Weges (193%2,pp.112-135). He has made a distinction between |
induced inventions,which emerge in response to
changes in the price situation (especially in response to
changes in factor prices) and between aut onomous
inventions,which appear independently of such changes.

This distinction,however,seems to over-stress the
importance of price c¢ h avnvg e s as such, lost induced
inventions are not really an adjustment to a price change,
but rather an adjustment to the new price situation re-
sulting from such a change.Their economic usefulness would
not be less if the relevant price situation had not been
due to a recent change in prices,but rather if it had
existed at a2ll times. For instance, the invention of
certain types of oil-heated boilers was obviously induced
by an increase in the price of English coal between the
two wars. But it has been an adjustment to the high price
of coal (as compared with the price of o0il),rather than
an adjustment to the very increase in the price of coal.
Its usefulness dépended.by no means on the fact that not
long before that time the price of coal was substantially
lower. In effect,had the price of coal always been as high
as that,these inventions would probably have appeared much
sooner.
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On the other hand,the same price change has
induced the invention of cheasper methods for converting
boilers originally built for coal-heating into oil-heated
boilers. This invention was really induced by the very
change in the price of coal. If this price had alweys
been high,coal-heated boilérs would probably never have
become so common and the need for their being converted
into oil-heated boilers would not have arisen at all.

But inventions like this,which really serve to
make the transition necessitated by price changes easier,
are rather infrequent and of lesser importance. ilost
induced inventions are actually a response to a new price
situation,rather than to the change itself leading to
this situation.

At the same time,a given price situation obviously
tends to induce the emergence of adaptative inventions
not only if this price situation is of recent origin,but
also if it has been in existence for a considerable time.
For instance, as lir.Bloom has rightly pointed out, labour-
seving inventions may be induced by a "continuous high
price of labour" no less than by a rise in the price of
labour. *

¥ See G.T'.Bloom,"i Note on Hicks's Theory on Invention",
fmer. Econ. Rev.,1946,p.86. We shall,however see presently
that a low rate of interest is a factor more important
than high wages, see p.69 .
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Figure 14.

The economic demand for a certain invention,
however,depends not only upon the current prices,but
rather also upon the whole course of the relevant
demend curves (see Fig.l4). Assuming the supply curve
S8 for the commodity X as given, its current price is
independent of whether its demand curve is DE or DF .
But obviously a demand curve like DF (implying a large
potential demand for X at lower prices) stimulates the
invention of methods for producing X at lower costs much
more than a demand curve like DE (implying no such large
potential demand) does. Consequently, the emergence of
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new potential uses for X (conditional upon & lower price

of ¥ ) may induce the emergence of an invention like this
even if this new potential demand has no effect upon the
current price of X.

lloreover,the existence of increasing returns on
scale may result in an upward sloping demand curve(like DG)
for X,i.e.it may induce the‘buyers of this commodity to
offer highef prices for X provided that they can obtain
a larger quantity of it. This may easily be the case, for
instance,with important rew materials needed in relatively
small quantities (if their supply fells short even of this
small demand). & bottle-neck situation like this is a
powerful stimulus for the invention of methods for in-
creasing the production of the raw material in question
(or of its close substitutes).

: Furthermore, inventing may be stimulated not only
by the position of the "nanifest" demend curve, but also
by the existence (or emergence) of an extensive "latent"
demand that can be made "manifest" by sales promotion.
For instance,the spread of motor-cars has induced the
invention of built-in radios in motor-cars. It is not as
if the spread of cars had resulted in an actual manifest
demend for such ra#ios, rather it resulted in the sole
possibility of arousing such a demand by advertisement.
But this possibility, i.e. this latent demend, has
‘sufficed for inducing the invention of such radios.

+ _ +
o+
The influence of economic demand upon the emergence
of new inventions follows the familiar pattern of the
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lfarshallian Principle of Substitution.® Induced inventions
tend to substitute less expensive factors (and commodities)
for more expensive onese.

This substitution may be an"absolute" one in the
sense that en invention may decrease the demand for one
factor snd increase it for another, in that it reduces the
marginal productivity of the first and reises the marginal
productivity of the second. (Such an invention would, of
course,tend actually to decrease the absolute share of the
first factor in the national income, while increasing the
absolute share of the second.)

But it is now usual to speak of substitution also in
a "relative" sense, even if an invention tends to economize
the use of both factors per unit of product. In this vase it
i s considered as "saving® only that factor which it econo-
mizes to a higher extent,bi.é,that one of which the marginal
productivity it raises in a smaller ratio. (Such an invention
may or may not decrease this factor's absolute share in the
national income,but it necessarily decreases its relative
share as compared with the share of the other factor/s/.)
Cn the other hand,if an invention increases the marginal
productivity of both factors in the same ratio,it is called
"neutral".xx(A neutral invention tends to increase the share
of all the factors in the n&tional income at the same rate.)

These definitions raise no difficulty if none of the
factors between (or among) which substitution occurs is
capital. In the case of capital ,however,there is the diffi—
culty that capital has to be measured in value units,not in
physical units as other factors are measured. Thus,in the case
of capitel,it is not its price which depends |

* Marshall, Principles, 8th Ed.,p.341.
FEyicks, l.co
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upon the value units used ( its price is an abg lute
number,i.e.percentage), but it is its quantity which

- depends on the nature of the value units adopted. Thus
the net marginal product of capital cannot be unambiguously
identified and distinguished from the depreciation allow-
ances entering into its gross product. What we regard as
the net merginal product of capital depends on whether
capital is measured in current noney units, in commodity
units or in wage (factor-price) units,and, in the last
two cases,also upon the conventions adopted as to index
numbers.

For these reasons lir.Harrod and lrs.Robinson® have
suggested that the classification of inventions should be
based, not upon their immediate effect on the marginal
productivities of different factors, but rather upon their
eventual effect on these marginal productivities at that
stage when all the investment induced by the introduction
of the relevant invention has in the end petered out,
assuming an absolutely elastic supply of capitel,i.e. a
constant rate of interest.

Ve propose to examine,on the basis of these defi-
nitions,what economic conditions tend to induce the emer-
gence of inventions "saving" a particular factor,

If none of the factors considered is capital, the
answer 1s obvious. A high price of a given factor tends to
encourage inventions that economize it, while a low price
of a factor tends to have the opposite effect. »

If one of the factors is capital ,however, the

problem is not as simple as thet. An all-over simultaneous
proporticnal increase in the price of all the factors

¥ R.P.Harrod's review of Lrs¢Rob1nson s Essays in the Theory
of Employment,Econ.Journ.,%937.-J.Robinson, “The Classifica-
tion of Inventions", Rev.of Eco.Stud.,1938.

17/".nd vhat is regarded as a chnage in this "quantity".
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other than capital would not stimulate the Substitution‘

of capital for all these factors at all, since it increased
the prices of cepital goods exactly in the same’proportion.3
Even an all-over increase in the price of labour onlm‘Would‘
tend to encourage the substitution of capital for labour

to a very limited extent,since the prices'bf capital goods
tended to go up nearly in the same ratio as wages did.

This is so because the prices of capital goods largely
consist,in ultimate analysié,of.wage costs and of other
items that tend to vary in the same propdftion as wages

do, such as interest on the capital invested in wages,
certain taxes, the profit margin added to the former

items etc. Cf course, the item of land-rent costs included
in the prices of capital goods, on the other hand, would
not fall into this class. The same may be true for some
other cost items. But these are hardly very important
quantitatively.

Cn the contrary, high wages only for a special.
kind of labour (say for a special trade) not eﬁtering
into the prices of capital goods may be a powerful en-
couragement for the mechanization of certain industrial
processes, and for the emergence of appropriate labour-
saving inventions,

At the same time,high wages in the capital-goods-
producing industries tend expressly to discourage,rather
than to encourage ,the substitution of capital for labour,
since they tend to raise the price of capital goods.

While the effects of the price of labour upon the
substitution between labour and cepital are much more
problematical than often assumed, the effects of the price
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®
of capital, i.e. of the rate of interest, pose no theo-
retical difficulty.x' 4 low rate of interest (or a ready
availability of capitél) tends to encourage the substitu-
tion of capital for labour and the invention of labour-
saving devices. The influence of the rate of interest
tends,however, to be limited by the restricted "economic
horizon" of business firms, that is, by the fact that,
owing to the uncertainty of the future, they tend to re-
quire that their investments in equipment should pay for
themselves within a few years. But even so, it is the
level of the rate of interest (and the degree to which
capital is easily available), rather than the general
level of wages,which determines the extent to which capi-
tal is substituted for labour in any economy. The level
of wages is more an effect of the use of highly capitalistic
methods than its cause. The real cause is not the scarcity
of labour,but rather the abundance of cepital. =
3 +
+

The effect of economic demand upon the emergence

-of new inventions depends,of course,not only upon the

% 1t does raise, of course, the problem of Professor
Hayek's "Ricardo Effect". But this will be disregarded,
see, however, Hayek, The Pure Theory of Capital,pp.377-396.

**x Owing to the pecculiarity of the concept of capital,

the scarcity or abundance of capital is expressed, not in

its "relative" price in comparison with the price of other
factors of production, but simply in its "absolute! price

taken in itself, i.e. in the rate of interest.
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nature of this d e m an d itself, but also upon the
factors goﬁerning the supply of inventions, viz.
upon the technical possibility and facility of developing
inventions that meet this demand, as expressed in the
development costs of the corresponding inventions ( see
above pp.4-5). The effect of the economic demand for
certain inventions consists in accelerating techniceal
progress in a particular direction by directing resources

in the appropriate fields of inventing and research. The
investment of a given amount of resources,however, may be
aﬁle to accelerate technical advance in one direction to
a much greater degree than it would be able in another
direction,since the solution of one set of problems may
be possible at much lower costs than would be the solution
of another set of problems if possible at alll ,

In general, it is clear that the existence of an
intensive economic demand is often a very powerful stimu-
lus for the solution of a 1 im it e'd technical
proBlem,say,for inventing substitutes for a certain raw
material. There is no doubt that in secondary points such
as what new materials are invented and the like, or even
what new industries are created by inventions,the direction
of technical progress greatly depends on economic demand.

But it might be doubted whether certain fundamental
features of the technology of a given age and certain
fundamental technological trends are very responsive to
economic influences., | ' .

*

For instance,lirs.Robinson is probably right

that at the first stages of mechanization there was a

* Robinson, Essays in the Theory of Employment,pp.134..135‘a
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tendency to the prevalence of labour-saving inventions

as new and new industrial processes have been taken over

by machines, while at later stages technical progress ' »
rather tends to be "neutral',since at these stages further
mechanization is likely to go on at the seme rate in the
capital-goods industries as it does in the other industries,
so that the productivity of labour tends to increase at

all "stages of production" at the same rate®Cf course,

the physicel quantity of the capital equipment continues

to increase, but this factor is more or less exactly'

offset by an incessant fall in the prices df capital-goodémx
owing to the increasing productivity of capital-goods
industries. ’ '

Now it is unlikely that economic factors,say,the
abundance of capital,have had a great influence upon the
degree to which technical progress has run in a'labour- |
seving"direction or the opposite at either of these two
phases. A scarcity of capital would probably have prevented
the Industrial Revolution at &ll, but it would hardly have
been able to give technical progress a "capital-saving'
bias at that time. At the present time, on the other hand,
the abundance of capital can hardly divert this progress
into a "labour-saving" direction,since it does not slow
down the rate of the technical advance of the capital-good
industries in comparison with the rate of technical ad-
vance in the other industries.

In a similar way, at early stages of industri-
alization technical progress has tended to substitute
unskilled labour for the skilled lebour of craftsmen.
Probably at later stages there is an opposite tendency,

¥ professor Hansen's "Stagnation Thesis" is based,besides
other things,upon this tendency of technical progress to
become less "labour-saving" and to absorb less capital
than in the past (see e.g.A.H.Hansen,Fiscal Policy &nd
Business Cycles). ' :

®% Both in terms of commcdity units and of wage units.
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since the mutine operations performed by unskilled labour
are especially suitable for mechanization. In the end most
industrial processes may become completely automatic ohly
neéding the attention and the maintenance work of highly f
skilled technicians (we are,however,still far from this
stage). It is unlikely that such technological trends can

be influenced very much by the relative scarcity of
skilled and unskilled labour. |

Iikewise, technical progress has tended continually
to increase the optimum size of production units. There »
have been,of course, technical developments that have
fevoured the small producer, such as the invention of the
cheap small-scale electro-motor. But even these develop-
ments have in most cases depended on the existence of
large-~scale production elsewhere in the economic system.

For instance,the cheap electm-motor can be best produced
by large firms with the help of mass-production methods.

We know that the predominance of large firms has
been and is due not only to technological forces,but also
to a number of institutional factors. But, it seems to me,
hat could be achieved in favour of small firms by insti- ’
tutional reforms is rether limited. I cannot, therefore,
agree with Professor Ropke's argument that "even in the
past...technical development:: could have been steered in
a direction which would have decreased the preponderance
of large enterprises,and this is certainly possible in the
future”. * I do not think that technical progress can be
to any great extent 'steered" in this respect.

¥y, Ropke, The Social Crisis of Cur Time, pp. 136-137.
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On the other hand, even if it is true that the
development of technology tends to take a course deter-
mined, in some fundamental aspects, more by technical,
than by econémic,forces, the rate of its progress along
this fixed route greatly depends on the amount of re-
sources that economic forces make available for invest-
ment in inventing and research. Lioreover, while technical
development is not responsive to economic influences in
some respects, it may be very responsive to them in
others,as we have seen.
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VI. The Problem of a Patent Reform.

So far we have been concerned with pure theory
only. It seems;hOWever, deSirable to add a Chapter on an.
important problem of applied economics, viz. the question
of a patent reform. ' : ' .

The question of patent rights arises,of course,
only in a private-enterprise economy. In a socialist
economy, in which both the research labofatoriesAprdduéing
inventions end the industrial plants using inventions are |
public property, there is no scope for patent rlghtsat all.

But even in a pr1v1te—enterprlse econony, it may be doubted j

whether a private monopoly over the use of new inventions
is the best solution from the standpoint of society. '

While earlier economists had in general favoured
the patent system, Professor Sir A. Plant was the first to
subject it to a severe‘criticism in 1934, xbﬂe has applied
to it the familiar anti—monopoly argument of economic theo-
ry and has accused it of a considerable mal-allocation of
resources. He has pointed out that the present patent
systen disturbs the allocation of resources engaged'in
production since it tends to'restrictvthe output of com-
modities produced by patented methods and to retard the
general use of the latest and best inventions. It also
disturbs the allocation of resources engaged 1in inventing
and in research, since it induces inventors to develop

E = SO o o v
Plent,"The Economic Theory concerning Patents for Inven-

x|

tions", Economica, 1934 see also his "The Economlc ASpects

of Copyrlght for Books", ibid.
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patentable rather than unpatentable inventions, and inven-
tions for undustries with an inelastic demand rather than
inventions for other industries. Lioreover, it often makes

it necessary for certain firms to invent methods'alternative’
to some patented methbd,which is a pure waste if the latter
method is satisfactory. ’

Professor lM.Polanyi went a step further in 1944
by publishing a practical scheme for reforming the patent
system. * He has recommended governmentrawards‘for inventors

"who would agree to giving up their patent monbpdly. These
rewerds would emount to a fixed ratio of the social gain
resulting from the relevant invention in each period of
time (during the life of the patent). This ratio would be
fixed, on the basis'of trial an error, at a level high A
enough to induce a greater part of inventors to choose for
themselves the government reward for which they are eligible
instead of the patent monopoly. Professor Polanyi thinks
that rewards equal to 1/3 - 1/10 part of this social gain
would suffice for this purpose. He proposes to require the
users of an invention to give the inventors all the statis-
tical information needed for making the calculation of .
this social benefit possible. ‘

Professor Polanyi's scheme would avoid giving
nonopoly power to inventors (and to those who buy this
power from them). At the same time, it does establish
alternative rewards for inventors. He has clearly realized
that the trouble with the present patent system is not '
the fact that it rewards inventing, but only the fact
that these rewards cost not dnlyAthe monopoly profits
actually enjoyed by the patentees, but also the mal-alloca-
tion of resources resulting from the latter's patent rights.

* See his "Patent Reform“, Rev. of Econ. Stud., 1944,
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It seems to me,however,that Professor Polanyi does
not go far enough-in'this direction when he recommends for
inventors rewards equal only to a lesser part of the social
benefit reuultlng from their inventions. It is a general
principle that the private product of an activity should be
made equal to its social product as nearly as possible. |
This would suggest higher rewards than those equal to
1/3 = 1/10 part of this social benefit,even if‘allowanée
is made for practically inevitable inexactitudes in its
calculation. |

Professor Polanyi's scheme would,on the other hand,
meet all of Professor Plant's objections only if it were
extended also to those "inventions" that are not patentable
at present, such as new organlzatlon methods or new animal
and plant races ctc.,whlch seem to merit the same encour-
agement.

Lloreover, besides the rewards for completed inven-.
tions proposed by this scheme, smaller’bonuses might be
established for mere ideas or uncompleted inventions that
prove to be suitable for being further developed by
government or private laboratories.

Turthermore, it would be desirable that the govern-—
ment should offer spec1al prizes for fubture inventions
serving ayf 1mpgftant upelelCd social need. This has often
been done in the past, but it should be made a regular
usage undertaken in fixed intervals,say,once & year. (For
example, it seems to me that inventions promoting cheép
housing would at present time merit a‘special encouragement. )

I think that a greater use could also be made of
moral rewards (decorations, public celebrations etc.) for
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inventors and cepitalists successfuliy engaged in research,
Such things cost hardly anything and are very effective
stmuli, human nature being as it is. It is an error to
suppose, in my view,that the "logic" of capitalism allows
only material rewards, and this is, of course, even less
true in the case of a not purely capitalistic , but rather
a mixed economy. Sociologists have often pointed out that
the apparent'exclusive profit-mindedness of the capitalist
entrepreneur is due to the fact that profit is for him in
most cases the only visible sign of success.or failure.

If he Were given also a different criterion of success or
failure (éufficiently backed by pubiic opinion),_then his
behaviour could cerﬁainly be influenced through this
channel, within certain limits.

+ +
+

" The theoretical argument against patent monopoliies
and for a patent reform can be best based , it seems to ne,
upon the Principle of Mérginal Cost Pricing, recently
developed by welfare economists. * Since the use of &an
inventioh, once it has béen’completed, does not entail
additional social costs, it should not be made conditional
on the permission of the'inventor and on the payment of |
royalties. In every field in which marginal costs are negli-
gible as compared with the fixed costs, there is a strong
case for not charging the consumers any price and for
defraying the fixed:ocosts out of government funds. This
clearly applies to inventions.

% in excellent summary of the controversy thet has occurred
about this principle is found in N.Ruggles, “Recent Develop—
nents in the Theory of llarginal Pricing",Rev.of Econ.Stud.,

1949-50.
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The only problem is whether the government should
bear the costs of inventions, only through financing
research directly (in government research organizations),
or rather also indirecily through rewarding the inventors,
and the financial backers, of successful iﬁventions. Both
methods seem to be necessary. Some useful research prOjects
would probably be unattractive for private capital even
under Professor Polanyi's scheme, because they took too long
a time for completion, or because they required too much
capital, or because their main use did not lie in the édm—
nercial field. In such cases the government should step in.

Cn the other hend, it is undesirable to concentrate
the power of deéiding the merits of different possible
reserach projects in the hand of the government alone, that
is, the power of making decisions in a matter in which no
reliable forecasts are possible. It is very important that
private entrepreneurs should be given every encouragement
to choose reserach projects for development as they think
fit end,in particular,to take up,at their own risk,projects
not undertaken by the government research orgenizations.
The general erguments in favour of private enterprise in
risky pioneering ventures apply, in the case of research,
with special force.

+ +
: +

A special institutional argument for a patert
‘reform is the fact that patent rights are often used, not
so much for earning a monopoly profit on the use of the
patented invention, but rather for entrenching the monopoly
power of a certain interest group within a particular

industry. Not only the patents of the methods actually used
but also the patents of the existing alternative methods are

bought up,and these patents are used to make it impossible
for competitors to enter the indus try. |

+ +
+
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Professor Polanyi, wisely enough recommeng?uﬁ.gradual
transition towards his scheme. He does not Waanthe patent
monopoly of inventors, but rather wants to induce them by
an adequate compensation to give it up voluntarily. His
scheme,as it stands,has,however, also another merit then
gradualness. It makes it possible for inventors, to retain
their patent monopoly instead of converting it into a right
for government rewards in cases when their inventions are
such as to be unlikely to be put into use by entrepreneurs

in the absence of a guaranteed monopoly for their use. Sone
useful devices are too risky to be put into practice without
the hope of exceptlonally high monopoly profits. Cthers
requir e a temporary protection from competition because their
utilization pays only on a sufflclently large scale,v0W1ng
to indivisibilities. Such inventions cen be used only by
government or private monopolies. But,if their 1ntroduct10n
is a rather risky venture, it seems to be preferable to
grant a monopoly for a private capitalist to introduce them.

Under Professor Polanyi's scheme the government
would have the powér to compel patentees,if necessary, to
convert their patent monopolies into a fight for governnent
rewards. In effect, it seems to be desirable to grent this
power to the government. But this power should not be
employed, in my view, in cases when the practical use of
an invention can be secured only by giving its first user
a temporary monopoly. On the other hand, it could be safely
enployed in every case where a competitor makes an offer to
the government to put the invention into use on a reasonable
scale without being granted any monopoly right. It goes ‘
without saying that in this case the inventor would have
to be compensated by government rewards proportional to the
actual use of his invention along the general lines of
Professor Polanyi's scheme. ' .



- 81 -

APPENDIX.

The Ixtension of Economic £nalysis to

Human Activitiés Cutside of the Field of Business IL.ife.

Professor Robbins has received a good deal of criti-
cism for defining economic science,not as a science which con-
siders a particular institutional sector of human behaviour |
(viz.business),but rather as a science which deals with human i
behaviour in general ,though having regard to only a particular
aspect of it (viz.as far as it involves the allocation of
scarce means -among competing uses). His definition has been 5
objected to on the ground that it fails to delimit the subject-i

matter of economics from that of the other social sciences.
' \

Little serious consideration has,however,been given to the
possibility that the field in which economic analysis can be
profitably applied may extend in fact over a considerable part
of the territory of some of these other social sciences., Even
Professor Robbins has gone no further than to point out the
presence of an economic aspect in e ﬁ e ry deliberate human |
action,but he has never regarded,either,this economic aspect of
non-commercial human activities important énough to make their
analysis by the methods of economic theory worth while.

In other cases,alsoj,economists and other social scien-
tists have often indicated structural similarities between pro—i
cesses within the institutional framework of the market economy
and between other social processes - without exploiting,however;
the methodological possibilities implied by them. * |

+ +
+

* Tor instance, the parralelism between é one-party system and
a monopolistic market,or the one between a many-party system

( Continued on next page.)
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It is a° remarkable fact that cultural anthropology and .
sociology have recently adopted as their main analytical tool
a method thet has a close affinity to the economic approach -
viz.the "functional method"™ - without being directly influenced
by economics (they have in fact acted rather under the influence
of biology), indeed without even realizing this affinity.

The functional method consists in analysing any social
institution in terms of its"social function",i.e.in terms of
the social needs it satisfies. This comes, however, very near
to analysing it in terms of "utility", as the economist would do.

In any case, an explicit, instead of an implicit, use of the
conceptual tools of economic science could greatly contribute to
the clarification of the conceptual framework of the functional
method.

(Continued from p. 81.)

and a competitive market has been noticed already by liarx,and
has recently been admirably re-elaborated by Professor
Schumpeter in his "Capitalism,Socialism and Democracy". Certain
empirical facts about the relation among the political plat-
forms of competing parties have been accounted for by Professor
Chamberlin on the basis of his concept of "product differentia-
tion".

fmong political scientists,Professor G.E.J.Catlin likes to

stress the similarity between some political and some economic
problems (cf.his "The Science and Methods of Polit ics™ and

"A Study of the Principles of Politics"). A special reference
must be made to Professor Duncan Black, who has worked out a
Theory of Committee Decisions by means of methods similar to
those used in economics and has claimed on this ground to have
established the fundamental unity of the economic and the
political science (Journal of Political Economy, Feb.1948 and
Economic Journal, Sep.1950). Since,on th¢other hand, a model

(Continued on next page.)
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In its present form, the functional method lacks any
well-defined causal theory. lo explanation is given how social

needs come to give existence to social institutions able to
satisfy them,

iioreover, no clear distinction is made between the sub-
jective "wants" governing human behaviour, and the objective
social "needs'" rooted in the biological requirements of the
human organism (e.g.the need for food) or in the functional
requirements of social co-operation (e.g.the need far some kind
of language). The "social function of an institution" is meant
to include both its role in the gratification of subjective
wants and its role in the satisfaction of objective social needs
not manifested in subjective wants. But such a broad definition
of this concept greatly reduces its explanatory valwe , for
ofjective social needs have a positive causal influence upon
social institutions only as far as they find expression in sub-
jective wants. If they do not, the frustration of important
objective social needs may possibly impair the vitality of a
comnunity or disturb its normal: functioning, but cannot call
forth positively the social institutions required for the satis-

(Continued from p. &.)
based on"committee decisins" is - unfortunately enough - only
applicable to a limited field of political life even in the case
of democracies, it must be supplemented by more realistic models
that represent some more fundamental, even though less ple asant,
aects of politics, especially the part played by the factor of
force, which can,however, be enalysed no less profitably with the
help of tools borrowed from economics.

Among socidogists, llax VWeber has pointed out‘the enalogy
among the processes of increasing "rationalization" in business,
public service and other organizations.
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faction of these needs. TFor instance,the biological need for

sanitation resulted in appropriate institutions only after the
realization of this need and after the emergence of a want for
its gratification.

But even conscious wants do not directly result in 8001a1

institutions capable of their gratification. Schumpeter?® gbropo-
sition about the need for an entrepreneur is valid not only in
business life, It is true in almost every sector of human life
that social institutions are seldom established by the prospec-—
tive "consumers" of their servives,but that the initiative
usually comes rather from a kind of "entrepreneur",such as a
social reformer,culturel innovator or the like. This may aim

simply at the satisfaction of a generally felt "manifest” want.

But he may just as well himself create the want he gratifies
out of the raw material of "latent" social needs.Social wants,
and even more,not-yet-realized social needs,that did not find
an "entrepreneur" who created the mechanism for their satis-
faction would have to go indefinitdy without gratification.

At the same time,the concepts of manifest social wants
and of latent social needs remain very vague as long as they
are not made quantitative,at least in a very rough and ready
sense. This once more requires that a recourse should be made
to the concepts of economic science. llanifest wants must be ..
described by meems of a kind of demand schedule expressing the
amount of resources people would be ready to give up for their
satisfaction under différent cost conditions. Latent needs,on
the other hand,must be characterized by the amount of resources
needed for meking them manifest (by propaganda etc.) and by
the manifest demand schedule thus created.

Finally,the proposition that the social function of an
institution consists in the satisfaction of certain "social™
wants (or needs), fails to make it clear precisely whose wants

or needs are served by this institution, and how these benefité
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ere distributed emong them,i.e., it tends t® hide the conflict
of interests among the different individuals and groups qf the
society. It also fails to bring out the fact that one and the
same person msy have conflicting interests,of which some are
served and some are thwarted by a given institution - especially’
the fact that the same individual®’s short-run and long-run
interests may be very different. This problem can again be best
analysed by economic methods,in particular by the methods of
welfare economics (which should not be regarded exclusively as
a theory of general social interests,but rather as including the
theory of sectional,group and individual,interests,as well).x
+ +
+

In connection with the application of economic analysis
to different sectors of social life,it seems to be advisable to
adopt a narrower definition of the economic aspect of humean .@
behaviour,and of the scope of economic analysis should rather |
be restricted to human activities which i nvolve a
choice among comnpetin g ends so that
this choice i1is dependent to a significant
degree upon the comparative opportu- |
nity costs of these different alte -
natives, 1il.e. this choice must have a non—negllglble
"opportunity-cost elasticity". (This last concept is a generali-
zation of the usual concept of the price elasticity of demand,
and has a close afflnlty to the llarshallian Principle ofkubsti-
tution. ) '

= Professor R.K. lerton gives a very well-balanced criti-

cism of the functional method in his "Social Theory and Social
Structure™,but he does not relate it to the conceptual frame-
work of economic theory.
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This definition excludes purely "technical” decisions
which do not require a choice among compéting ends,in the same
way as Professor Robbins® definition does. But,in addition,it
also excludes human actions which,though formally involving an
allocation of scarce resources among alternative uses,are not,
at the same time,dependent on the comparative épportuqity costs
of these alternatives to a significant degree. For inétance, a
painter may choose to work in one artistic style rather than in
enother without any regard to how his decision affects the
salability of his future works and their production costs in

terms of time,effort and money (viz. his expenditure on mﬁterlals)

Under this assumption,owing to the opportunity-cost inelasticity
of this choice,very little could be gained by subjecting it to
economic analysis,in spite of the fact that it clearly involves
the allocation of the artist’s scarce time,effort,money and
earning power among alternative uses.

Of course, activities inekastic in relation to their 6wn,
opportunity costs may still be sﬁbject‘to the influence of eco-
nomic forces in other,more indirect,ways, They may have Quite a
significant "cross elasticity"™ in relation to changes in the
opportunity costs of o t h e r human activities. For instance,
a rise in the opportunity costs of travelling abroad (whether
in terms of money or in terms of political molestation) may
markedly alter the style of the painter of our previous example
by depriving him of foreign influences. lMoreover, nearly every
human activity has a considerable "income elasticity",at least
in relation to large variations in income, For example,a sub-
stantial fall in our painter's income would probably compel him

either to commercialize his art or to look for another occupation.

The importance of many indirect economic influences»of_
these kinds upon human behaviour has been pointed out (often
vith some exaggeration: )by harx1st writers.

i
1

|
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However,the analysis of these indirect influences seldom
requires the formal tools of economic theory. The only problem‘
with them is usually the question of fact, i.e. the question
whether they exist and what their importance is in a given case.

This narrower definition of economic analysis excludes
a considerable sector of human activities from the field of
application of this analysis. llany cultural activities especially,
such as play,recreation,art,religion,pure. science étc., tend to
have a very low opportunity-cost elastiéity. Théy tend to be
governed by the prevailing cultural patterns (value éttitudes)
and by the psychological factors responsible for vatiations in
these patterns, i.e. by the forces of d e mand ,alone, and
to be fairly independent of the costs they entail within quite a
wide range of variation of the costs. (Their behaviour can be
compared to that of a commodity with a‘completely inelastic
demand curve,the production and consumption of which commodity
are completely determined by the position of this inelastic
demand line and are independent of the position and shapebof the
~unit cost (supply) curve.)

But demand,and the cultural and psychological forces
underlying it, are "data" for economic anelysis. (Except in so
far as they are subjedt to "indirect" economic influences,see above,
Their explanation must be left to cultural anthropology and to
social psychology. Since in the field of the mentioned cultural
activities everything depends upon demand alone,economic analygis
has nothing to contribute to their causal explana-

t 1 o n. ( Still,the conceptual framework of economic science

could be of some use,even in these fiélds,on a purely d e s ¢ r i p/¢
t 1ive level. The concept of value attitudes in anthropology

and psychology often suffers from the lack of precise, let alone
quantitative,meaning. It would greatly promote conceptual clarity
if value attitudes were always described in terms of a system of N
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preferences and indifferences along the lines of econonic
theory.)

The cost aspect tends,however,to be importent in the case
of every cultural or other human activity that needs expensive
equipment or the work of full-time specialists (other than
members of the leisured classes) or, especially, that requies
large-scake organization. Such activities are governed, not by
demand alone, but by the interaction of d e m an d and of
cost consideration s. They cannot, hence, be
explained by the mere methods of cultural anthropology and of
social psychology, but also need analysis in economic terms.

For instance,the internal organization of é large-scale
organization -~ social,occupational,cultural or any other - and
the external results it is able to achieve are the product of
two factors. One is the demand schedule for the services of the
association as expressed by the amounts of money,of effort and
of other resources that the members of the association (and
possibly outsiders) are ready to contribute under different
cost situations. * Gh& other is the cost schedule expressing
the "costs of prodﬁction" of the different items of the internal
organization of the association and the “"costs of production" of
the external results it aims at, in terms of money,effort and
other resources.

The shapes of the demand and of the cost schedules of
the sevices of a given association greatly depend on whether it
works in close competition with other associations or not. In

* The problem is complicated by the fact that an association can
influence the contributions of its members and other benefactors
by propaganda,in the seame way as a business firm can influence
its sales curve by advertisement.
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effect,the theofy of associations Wouid be a fruitful field

of application for the economic theory of the different market
forms. -

The field,however, which seems to promise the largest‘
returns for economic analysis - apart from business life - is
the field of politics. It is a fundamental aspect of political
life that people divide their scarce resources - their money,
effort and so on - on the one hand between political and non-
politicéal uses,and on the other hand among their different
nolitical goals,with quite a close attention to the opportunity
costs. Of course,the resources that can be used for political
purposes often comprise,not only tpe resources familiar from
economic theory,but also political rights (such as the right to
vote and different forms of political authority), informal
political dinfluence, military power etc. I hope to be able to
show, in a future essay of mine, that the theory of political
equilibrium (of the balance of power) is capable of formalization
as a theory of a special kind of "maximizing behaviour", quite
comparable to the theory of the equilibrium of a market economy.
The main use of a formal theory like this would be to facilitate
the understanding of the complex interaction of political forces -
just as the main use of the usual formal economic theory is to |
facilitate the understanding of the complex interaction of
market forces,which would be hard to disentangle on a mere
common-sense level,
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