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I. The Schmookler Hypotheses 

Schmook ler's main contention, contrary to the prevailing 

em phasis on changes in scientific and technological kno,錀
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I I. The New Data 

As part of a broader ef fort 
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their inventions. Roughly 7.4 percent of the sample inventions 

had consumer goods uses only, and an other 34 percent had uses too 

broad to associate with any identifiable subset of using 





products 
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and ours , need less to say, are subject to possib le errors 
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counted fully for each industry to which a prospective use was 

traced. 6 

Following Schmookler, the preferred measure of demand-pull 

for capital goods inventions is new capital investment in using 

industries. Data constraints required that the analysis be 

limited to manufacturi ng industries of use only, for which 

cons istent Cens us statistics are avail able. Schmookler found 

that the strongest corre lations emerged when patent applications 

were lagged two years after the year of investment [4, p. 147]. 

Since it to ok 19 months on average for a patent app lication to 

mature into an issued patent during the mid-1970s, 7 this implies 

a maximum effect on our patents, whose midpoint issuance date was 

October 197 6, fr om 1973 capital investment. Investment data for 

1972 through 1974 were therefore collected. d�䪓倈a봀 6Om11(瀃倀䀀态� is�  o g 瀏 倀 瀀倀䀁ᜀog瀆ᤍԏ倀
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more closely correlated with using industry demand (measured by 

in vestment or materials purchases) than with originating 

industries' sales on ly for capital goods inventions, and then 

only for one regression specification, and not for the 

logarithmic form emphasized in Schmookler's 1966 work. 

The capital goods inventions analyzed in Table 1 consist of 

tw o rather different subsets: inventions that were intern al proc

esses to their originators, and those that were products to the 

originators but processes to their users. It would not be unrea

son able to suppose that deman d-pull influences are transmitted 

dif ferentl y between these two cases, e.g., intra-firm markets 

(for process inventions) might work more efficien tly than inter

indu stry markets. To explore this possibility, the invention 

sample was bifurcated into internal process inventions PCij 

(where using industry j origin industry i) and extern ally sold 

products PCEj (where jri). 

An insight provided by this procedure meri ts a brief digres

sion. Both our data and National Science Foun dation surveys 

reveal that 96 to 98 percent of all industrial inventive activity 

and corresponding paten ting occur in the manufacturing sector. 

The bifurcation disclosed that manufacturers are their own most 

active supp liers of specialized capital goods inventions. Fully 

75 percent of the 7, 935 (inf lated) capital goods patents with 

specific manu facturi ng industries of use were internal 

processes. Of 214 manu facturing indu stries with non-zero capital 

goods invention use, 78 percent dr ew a larger fraction of inven

tions from ins ide than outside. However, the compan ies in our 
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by 0.107 to 0.651. No similar increase occurred for logarithmic 

analogue equation 1.10, apparently because the logarithmic 

regressions were be tter able to accommodate the nonlinearities 

associated with these outliers,14 and perhaps also because there 

were ot her industries which, although much smaller, deviated 

proportionately from all-sample patterns at least as much as 

autos and steel. When capital goods inventions were broken down 

into internal and external processes, deletion of the three 

2industries led to 0.07 and 0.08 increases in r relative to full

samp le untransformed regressions 1.7 and 1.8. It would appear 

that bot h external and internal demand-pull transmission 

mechanisms were un expectedly weak. One cannot help wondering 

whether this failure to elicit process inventions might be 

related to the auto and steel industries' well-known import 

competition problems.15 

14Note the increase in the logarithmic regression coef ficient 
toward un ity when the three outliers were deleted. 

15compare Abernathy [1], who argues that the auto industry has 
been deficient in product but not in process innovation. For 
autos, at least two extenuating explanations might exist. First, 
the technol ogy of auto production may be such that productivity 
is most readil y enhanced by general-purpose machine tools, 
computers, and the like, whose uses are less apt to be associated 
with specific industries and which therefore would not be 
included in our subsample. Second, although the number of 
capital goods inventions with specific auto industry uses is 
small, the average 1974 research and development outlay leading 
to an auto industry patent, $3.55 million, was much higher than 
the average of $588,000 for all sample companies. But this low 
"pr opens ity to patent" is almost surely the result of an R&D 
orientation that stresses styling amd model testing rather than 
the creation of new mechanical features. It is noteworthy that 
the auto parts industry, with equally low patent pull relative to 
inv estment, spent only $2 30,000 on R&D per patent received. For 
steel, the dearth of process inventions probably reflects a lack 
of imaginative internal research and development plus the 
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