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Abstract

Using Compustat data, we document that prior to 1980, large R&D per-
forming Örms had higher R&D intensity (R&D/Sales) than small Örms in the
same industries. Over the course of the next two decades, in these same in-
dustries, small Örms came to rival and even surpass large Örms in terms of
R&D intensity. During this period, corporate R&D intensity nearly doubled
and most of the aggregate increase is due to the substantial increase in R&D
intensity among small Örms. Little of the change in composition is explained
by changes in the industrial distribution of R&D.

Why did small Örms increase their R&D after 1980 and not before? We
argue that, after 1980, small Örms were able to compete on better terms in
industries already dominated by large Örms. We show that the patterns we
observe in the data are consistent with a straightforward dynamic model of
R&D with falling barriers to entry.

But what barriers fell? We argue the shift in R&D intensity by small
Örms was largely due to the electronics revolution. Prior to the 1980s, a
large corporate sales and clerical force was an essential factor for the rapid
and widespread distribution of new products. This technology clearly favored
large, established Örms. But the electronics revolution obviated the need for
these factors, making entry easier.
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The PC revolution, by accelerating the automation of information process-
ing, made it possible for relatively small Örms to quickly transact large vol-
umes of new products since, for the Örst time, they were able to automate
business information processing.2 Its empirical counterpart was an increase in
the economic resources devoted to investments in computers and peripheral
equipment, as measured by its ratio to GDP in nominal terms.

The development of the personal computer was only one facet of the e¤ects
of the development of the decentralization of information processing in the
late 1970s and early 1980s. Video terminals, for example, made computer
timesharing more practical. Scanners and electronic cash registers automated
the input of electronic data.

The electronics revolution also reduced the cost of performing R&D. We
use a simple model to di¤erentiate the e¤ects of di¤erent types of reductions
in the cost of innovation. Our empirical work then examines the e¤ect of
computerization on the responsiveness of own R&D to the R&D of rivals, and
on the market value of R&D. We also di¤erentiate across industries and Örms
by separating out long-term incumbent Örms by size: we examine Örms that
had more than 25 thousand employees in 1965 and their industries to analyze
how the presence of these Örms ináuenced the nature of competition.

We are able to show that computerization increased spillovers between Örms
and their rivals, so that Örms did more R&D in the year following increases in
rivalsíR&D. We also show that computerization meant that increases in rivalsí
R&D generally reduced own market value. However, long-term incumbents
react particularly strongly to rivalsíR&D and are able to preserve more of the
value of their own R&D as a consequence.

1.1. Related Literature

The literature that relates rivalsí R&D to own Örm R&D and to vari-
ous measures of output (such as market value) dates back to the 1970s and
includes, for example, Grabowski and Baxter (1973), Bernstein and Nadiri
(1989), and Cockburn and Henderson (1994).

The empirical paper most closely related to our work is Bloom et al. (2005).
They explain movements in Örm R&D and market value with regressors con-
structed by aggregating rivalsíR&D two ways: using weights of technological-
relatedness of the Örms (measured by the technology classes of Örm patents)
and weights of market-relatedness (measured by the SIC codes of product
market segments) to identify technology spillovers and product market rivalry.
Their striking result is that technologically related rivalsíR&D increases mar-
ket value, while market-related rivalsíR&D reduces market value. They also
Önd that both types of rivalsíR&D increases own R&D. Our interest is in how

2Prior to this time, a power law ñdubbed Groschís law ñheld in computerization, which
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R&D spillovers and outcomes change as a consequence of computerization. We
interact computerization over time with rivalsíR&D.

Another long and active strand of research has related industry structures
to research and development. Recently this work has looked to competitive
policy reforms to identify exogenous changes in product market competition;
the paper by Aghion et al. (2002) is a good example. They Önd that there
is an inverted U-shaped relationship between product market competition, as
measured by price-cost margins, and innovation, as measured by patenting
activities.

The third literature to which our paper relates discusses how the economy
has changed since the late 1970s. In general, these papers suggest that the
number of new products increased, entry occurred, and volatility and risk
experienced by Örms rose. Bils and Klenow (2001) argue that product variety
accelerated after 1980. The value of R&D fell in the late 1980s (Hall, 1993).
The stock market value of an older generation of Örms fell (Greenwood and
Jovanovic, 1999) and a new generation of Örms arose (Jovanovic and Rousseau,
2001). Idiosyncratic Örm risk rose beginning in 1980 as measured by stock
market valuations (Campbell et al., 2001, and Comin and Philippon, 2005),
while corporate CEOsítenure became shakier (Huson, et al., 2001.) All these
papers are consistent with the notion that R&D competition intensiÖed, which
is what we explore.

1.2. Marketing Capital as a Barrier to Entry
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entrant would never choose to do so, as it could not amortize the cost of R&D
or its marketing capital.

The likelihood of success for the entrant depends on the research intensity
of the incumbent, which reduces the probability of successful entry into this
market. Conversely, the research intensity of the entrant ináuences how much
weight the incumbent places on its current proÖt stream when determining how
much it should invest in an innovation that might displace proÖts it already
earns. Unlike many models, we do not assume the marginal productivity of
the Örst atom of R&D investments are inÖnite. Thus expected returns must
be su¢ ciently large for Örms to justify an active R&D program.

We examine the behavior of the incumbent and potential entrant as we vary
the magnitude of the cost of marketing capital. We show that the entrant is
more likely to invest in R&D and enter this market, as the cost of marketing
capital falls relative to the proÖts currently earned by the incumbent. Thus
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to Önal output. This cost function is assumed to be convex in e¤ort.
Firms chose their R&D simultaneously, taking their rivalís strategy as

given. Nature then determines the success or failure of the ÖrmsíR&D pro-
grams (we assume these draws are independent). A successful innovation re-
sults in a new level of proÖts ~� > � , gross of R&D costs. This innovation is
drastic; i.e., the new product drives the old one completely out of the market.
In order to produce, a successfully innovating entrant must then sink b > 0
to establish its distribution network. If both Örms successfully invent, and
the entrant sinks b, they compete in prices, resulting in zero gross proÖts. Of
course, that is not an equilibrium outcome of the game.

2.1. Equilibrium Outcomes

The objective functions of the entrant and incumbent, respectively, are
simply

Max
� e2 [0;1]

f V e = � e(1 � � i )[~� � b] � rf (� e); 0g and

Max
� i 2 [0;1]

�
V i = � i ~� + (1 � � i )(1 � � e)� � rf (� i ); (1 � � e)�

	
:

The associated Örst order conditions are

(1 � � i )[~� � b] � rf 0(� e) = 0 and ~� � (1 � � e)� � rf 0(� i ) = 0 : (1)

The second order conditions are simply:

jJ j = r 2f 00(� i )f 00(� e) + � [~� � b] > 0:

Thus, if an interior equilibrium exists, it is unique and stable.
To be concrete, we will assume the R&D cost function takes the following

form:

rf (� ) = r
(1 � � )1� � � 1

� � 1

Our assumptions about R&D costs are relatively general.4 The model per-
mits us to consider changes in the relative price of R&D, r , and its productivity,
f (� ); allows us to explicitly vary the curvature of the cost function itself.5 It
turns out that a number of our comparative static results (see below) will turn
on whether or not � is larger or smaller than unity. We do not have a strong
prior on the magnitude of this parameter, but we point out the following eco-
nomic intuition: For values of � � 1, the expected marginal cost of an R&D

4Since f (� ) is monotonic in �; it is clear we can invert this function and write the Örmís
problem in the form g(y)~� � ry , where y represents units of R&D and g(y) = �: This is the
form observed more often in the literatuer.

5In the Appendix, we explore an example with an additional Öxed cost that is sunk at
the time of the R&D decision.
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The reaction functions also deÖne the participation constraints for the two
Örms. To see this, Önd the level of the rivalís R&D intensity that is consistent
with an R&D intensity of 0 for the Örm. Since the Örm is assumed to be
passive, one can then solve for the rivalís R&D intensity as a function of the
exogenous variables. In the Appendix, we prove the following:

Proposition 2 (a) If b < Min f b̂e; ~� � r g;where b̂e = ~� � r (~� � �=r )
1
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b is large relative to � (i.e. the area to the left of this curve), the incumbent
is more R&D intensive than the entrant.

2.1.2. Comparative Statics

In this section, we assume the participation constraints are satisÖed strictly
and examine how changes in the exogenous parameters a¤ect the equilibrium
R&D intensity and ex ante Örm value of the entrant and incumbent. In gen-
eral, we cannot solve for closed form solutions and so, in the Appendix, we
derive many comparative static results.8 The results reported here are also
summarized in Table 1.

A number of results do not depend on the magnitude of � :

Proposition 4 (a) ~� e is decreasing inb and increasing in � ; (b) ~� i is decreas-
ing in b; �; r; and � and increasing in ~� ; (c) ~Ve is decreasing inb and increasing
in � ; ~Vi is increasing b and � .

In general we can sign all the changes in the incumbentís R&D intensity.
The R&D intensity of both Örms move in the same direction as we change
the cost of marketing capital (b), and in opposite directions when we change
the level of existing proÖts (� ). A robust result is that the entrantís value is
decreasing b while the opposite is true for the incumbent. On the other hand,
larger current proÖts raises the value of both Örms because the incumbent
competes less aggressively.

A number of other results depend on the magnitude of � :

Proposition 5 (a) If � < 1, ~� e and ~Ve are increasing in r and decreasing in
~�; while ~Vi is decreasing inr and increasing in ~� ; (b) If � > 1, ~� e and ~Ve are
decreasing in
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value increases. But in the case of increases in ~�; � must be su¢ ciently greater
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the e¤ects of changes in the cost of marketing capital and a change in another
parameter of the model. That does not mean we can always identify a par-
ticular alternative explanation. For example, the expected signs associated
with an increase in ~� or a decrease in r are almost identical. The cells that
are shaded grey represent instances where we cannot distinguish between the
e¤ect of change in b or some other exogenous variable on the endogenous vari-
able of interest. For example, when � > 1; the direction of change in R&D
intensity induced by a fall in b is the same for a fall in r and nearly so for an
increase in ~� . Finally, the cells shaded blue represent instances where we can
distinguish the e¤ect of decline in b on Örm market values from a decrease in
r
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For an appropriately chosen value of c, there exists a non-empty region
of the parameter space where two Örms will enter. This region is deÖned by
a participation constraint whose boundary lies everywhere below the upper
boundary of Region III in Figure 1. Thus in the richer model, the incumbent
encounters a competitive fringe.

Consider two economies that di¤er only in the magnitude of the Öxed cost
of R&D. In the second economy, c is such that two Örms are just indi¤erent
about entering. In the Örst economy the Öxed cost of R&D is c + ": In the
appendix, we show that all Örms do less R&D in the second economy than in
the Örst, and yet the probability of at least one successful innovation is higher
in the second. And while the two entrants each do less R&D than the single
entrant in the Örst economy, the sum of their R&D is higher. The ex ante
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censor observations.
Because we wish to focus on strategic interactions between Örms (see be-

low), we deÖne industries as narrowly as we can. We count four-digit SIC
codes as separate industries whenever there are at least Öve Örms with 30 or
more years of Önancial data over the years 1950-99.12 For industries that do
not meet this criterion, we aggregate to the three-digit SIC level, excluding
those Örms in the four-digit industries that meet our criterion. This results
in 196 separate industries. We calculated an overall R&D intensity for these
industries, dividing the sum of R&D expenditures by the sum of sales and
identify 69 with a ratio of R&D to sales of 1 percent or higher in 1973 (see
Table 2). We call these R&D industries.13

We want to identify long-lived, large industrial corporations as our incum-
bent Örms. We choose Örms with more than 25 thousand employees in 1965
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4.1. Trends in Firm R&D Intensity
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In summary, the patterns we observe for R&D intensities are consistent
with the modelís predictions for a decline in the cost of marketing capital.
This should rule out changes in the current rents earned by incumbents, or
an increase in the curvature of the R&D cost function, as plausible explana-
tions.20 But to rule out the other explanations, we need to test some additional
implications of the model.

4.2. R&D Reaction Functions
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We will be interested in the possible e¤ects of a technology shock or a
change in the productivity of R&D, which may a¤ect ~� or r; respectively. So
we also construct two additional variables in a manner similar to our R&D
variables. The Örst is the market value of the Örmís rivals in the industry,
MV ~i

j;t .23 The second is a count of the number of patents obtained in the last
5 years by the Örmís rivals in the industry, Pat~i

j;t . Both of these variables are
normalized by their operating expenses of the rival Örms. We perform these
regressions on the set of R&D-intensive industries as a whole and four main
subsets. We have 4,153 Örms in all, averaging about 8 annual observations per
Örm. Table 6 presents descriptive statistics for the Örms in our data set.

Table 7 presents the most parsimonious speciÖcation of the reaction func-
tion regressions. Taking all Örms together, we see the coe¢ cient on the inter-
action of rival R&D intensity and the computer share variable is about 0.4, a
value that is both economically and statistically signiÖcant. The comp vari-
able rises from 0.2 to 1.0 between 1973 to 1997, so the net e¤ect of rivalsí
R&D intensity goes from -0.1 to 0.2; in the earliest period Örms react mildly
negatively to R&D in the same industry, while over time this reaction becomes
positive. Since rivalsíR&D has roughly half the variation of own R&D, the
coe¢ cient of 0.2 suggests that about one-tenth of "within" movements in R&D
can be accounted for by this reaction by the end of the period.
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The Democratization of U.S. R&D after 198018law that could a¤ect the attractiveness of investments in R&D. Results arereported in the middle columns of Table 8. The qualitative properties of theoriginal variables are essentially the same, although there is a change in signfor the initial slope of the incumbent’s reaction function. A higher own patentintensity is associated with a higher R&D intensity, at least for non-incumbent…rms. This would be consistent with the testable implications for a declinein the real cost of R&D. For non-incumbents, larger values of rival patentintensity are associated with less R&D, which is consistent with the entrydeterrence mechanism of the model when competitors gain an advantage inR&D. The interactions with rival R&D are only signi…cant for …rms outsidethe incumbent industries and are di¢ cult to interpret.27Earlier we raised the possibility of confusing increased strategic interactionin more concentrated industries with the e¤ects of declining computing costs onthe cost of marketing capital. In principal our …xed e¤ects speci…cation, yeardummies, and separate treatment of incumbent and non-incumbent industriesshould control for such phenomenon. Additional assurance can be obtained byincluding measures of industry concentration in our regressions, as we report inthe …nal set of columns in Table 8. Again, the coe¢ cients on the main variablesof interest remain qualitatively the same. Interestingly, higher concentration isassociated with somewhat higher R&D intensity among incumbent …rms, andsomewhat less among …rms in non-incumbent industries. On the other hand,the e¤ect of R&D competition on an incumbent’s R&D intensity is somewhatattenuated by the overall concentration of the industry.All in all, the reaction function regressions appear quite robust and theresults are consistent with a decline in the cost of marketing capital. As anadditional check, we divided our data set into two groups of industries basedon the degree to which their employees were early adopters of the personalcomputer. We did this using data from the March 1984 Current PopulationSurvey, which was the …rst to ask individuals if they used a PC at work.Across all industries, approximately 40 percent of full time workers indicatedthey were already using a PC at work. We coded CPS industries into "early"or "late" adopters depending on whether the PC utilization rate was above orbelow this mean value. We then mapped the CPS industries into our R&Dindustries.
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in Compustat, and a complete set of year dummies. We estimate our second
stage regression, incorporating the Mills Ratio derived from this Örst stage.29

Results are reported in Table 10.
The increasing ubiquity of computers has three e¤ects on the marketís

valuation of incumbent Örms. First, there is a very large negative direct e¤ect.
At the same time, there is a large, positive e¤ect on the valuation of R&D
investments among incumbent Örms. Finally, there is signiÖcant, negative
e¤ect on the market valuation of patents recently obtained by incumbents.
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(r= [~� � b])
1
� . Setting these two expressions equal to each other, we can derive
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@2Ve

@�e@b
= � (1 � � e)

@2Vi

@�e@b
= 0

@2Ve

@�e@~�
= (1 � � i )

@2Vi

@�i @~�
= 1

@2Ve

@�e@�
= 0

@2Vi

@�i @�
= � (1 � � e)

@2Ve

@�e@r
= � f 0(� e)

@2Vi

@�i @r
= � f 0(� i )

@2Ve

@�e@�
= rf 0(� e) ln(1 � � e)

@2Vi

@�i @�
= rf 0(� i ) ln(1 � � i )

Proposition 4

Proof. Part (a) follows from the derivatives

@~� e

@b
=

� r�
jJ j

f 0(~� i ) and
@~� e

@�
=

1

@�i@�
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The e¤ect of changes in r on the value of the incumbent is

@~Vi

@r
=

~Vi

r
� �

@~� e

@r
+ r~� i f 00(~� i )

@~� i

@r
:

For (� < 1) the last two terms in the expression are negative. Substituting
explicitly for ~Vi ; @~� e/@rand @~� i =@rwe have

@~Vi

@r
= � f 0(~� i ) �

� [~� � b]
jJ j

f 0(~� i )(1 � ~� i )(1 � � ): (A2)

The results for changes in (~� ) follow from the derivatives:

@~� e

@~�
=

� [~� � (1 � ~� e)� ] � [~� � b]
jJ j

and
@~Ve

@~�
= r~� ef 00(~� e)

@~� e

@~�
:

To sign @~� e/@~� , substitute for [~� � b] using A1 The numerator of the derivative
is then

rf 0(~� i )

8
<

:
� � f 0(~� e)

 
~� � (1 � ~� e)�

r

! 1� �
�

9
=

;
(A3)

So long as the incumbent is active, we know that ~� � (1 � ~� e)� � r: The
smallest value that f 0(~� e) can take is 1, and only if the entrant was passive.
Thus for � � 1; we can be sure the entrantís R&D is decreasing in ~�: This, in
turn, permits us to sign @~Ve/@~�:

The e¤ect of increases in ~� on the incumbentís market value is

@~Vi

@~�
= r~� i f 00(~� i )

@~� i

@~�
� �

@~� e

@~�
:

We know from Proposition (4) the Örst terms is positive The second terms is
also positive when � � 1:

Part (c) of the proposition again follow from the fact that ~� � (1� ~� e)� � r
in the interior equilibrium. Note this is a su¢ cient condition. Thecienis
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The e¤ect of changes in � on the incumbentís market value is follows from
the derivative:

@~Vi

@�
= r~� i f 00(~� i )

@~� i

@�
� �

@~� e

@�
:

From Proposition (4), we know the sign of the Örst part of the expression
is negative. In general, however, the derivative @~� e=@� cannot be signed.
Substituting for @~� i =@�and @~� e=@�, and rearranging terms, @~Vi =@�takes the
sign of the following expression

~� i jJ j ln(1 � ~� i ) + (1 � ~� i )� [~� � b]
n

ln(1 � ~� i ) � � ln(1 � ~� e)
o

:

This is the condition speciÖed in part (b) of the Proposition. Note that the
expression in brackets takes the opposite sign of @~� e=@�: This constraint is
solved numerically and plotted as the brown line in Figure 4. Note that if
the incumbent is relatively passive @~Vi =@� > 0: In this case, greater curvature
of the cost function reduces the entrantís R&D intensity, which increases the
value of the incumbent. On the other hand, if the incumbent is very active
in R&D increases in the curvature of the R&D cost function reduces the
incumbentís R&D intensity while, on net, increasing the R&D intensity of the
entrant. In that case, the value of the incumbent falls.

Changes in ~� a¤ect the value of the incumbent according to the following
derivative:

@~Vi

@~�
= r~� i f 00(~� i )

@~� i

@~�
� �

@~� e

@~�
:

From Proposition (4), we know the sign of the Örst part of the expression is
positive. When � � 1, we know @~� e=@~� < 0 and we know that ~Vi is increasing
in ~�: For values of 1 < � < [~� � b]=r; we have to verify the sign of @~� e=@~� ,
as described in the preceding proof. For values of � > [~� � b]=r; we know
@~� e=@~� > 0; and the sign of @~Vi =@~� is ambiguous. Substituting for @~� i =@~�
and @~� e=@~�; and rearranging terms, @~Vi =@~� takes the sign of the following
expression:

� [~� � b] + ~� i r 2f 00(~� i )f 00(~� e) � �r� (1 � ~� i )1� � :

This is the condition speciÖed in part (c) of the proposition. We solve this
constraint numerically and plot it as the blue line in Figure 4. Note that almost
everywhere the constraint in Proposition (6a) is satisÖed, this constraint is
also satisÖed. The exception is where ~� e ! 0; near the entrantís participation
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Proof. From the Örst order condition for the incumbent,

(1� � i
2) =

r [~� + � � b]
~� [~� � b]

+
r� (1 � � )2

~� [~� � b]

�
� e

2

1 � � e
2

� 2

= (1 � � i
1)+

r� (1 � � )2

~� [~� � b]

�
� e

2

1 � � e
2

� 2

:

Lemma 9 V j
1 > V j

2 and V i
2 > V i

1 :

Proof. After making substitutions using the Örst order conditions, the
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Table 1: Testable Implications of the Duopoly Model* 

Changes in Exogenous Parameters 

 
  Price of 
Marketing 
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Table 2: Industries with Aggregate R&D Intensity of 1% or More in 1973 (R&D Industries) 

SIC Industry Description SIC Industry Description 

280 Chemicals & Allied Products 362 Electrical Industrial Apparatus 
281 Industrial Inorganic Chemicals 363 Household Appliances 
282 Plastics Materials & Synthetic Resins 365 Household Audio & Video Equipment 
283 Drugs 3661 Telephone & Telegraph Apparatus 
2834 Pharmaceutical Preparations 3663 Radio & Television Broadcasting & Communications 

Equipment 

284 Soap, Detergents, & Cleaning Preparations 367 Electronic Components & Accessories 
2844 Perfumes, Cosmetics, & Other Toilet Preparations 3674 Semiconductors & Related Devices 
2851 Paints, Varnishes, Lacquers, Enamels, & Allied 3678 Electronic Connectors 
286 Industrial Organic Chemicals 3711 Motor Vehicles & Passenger Car Bodies 
289 Miscellaneous Chemical Products 3713 Truck & Bus Bodies 
301 Tires & Inner Tubes 3714 Motor Vehicle Parts & Accessories 
322 Glass & Glassware, Pressed Or Blown 372 Aircraft & Parts 
329 Abrasive, Asbestos, & Miscellaneous 3721 Aircraft 
3334 Primary Production of Aluminum 3724 Aircraft Engines & Engine Parts 
342 Cutlery, Hand Tools, & General Hardware 376 Guided Missiles & Space Vehicles & Parts 
348 Ordnance & Accessories, Except Vehicles  381 Search, Detection, Navigation, Guidance 
351 Engines & Turbines 382 Laboratory Apparatus & Analytical, Optical, 

Measuring, & Control Instruments 

352 Farm & Garden Machinery & Equipment 3822 Automatic Controls for Regulating Residential & 
Commercial Environments & Appliances 

353 Construction, Mining, & Materials Handling 3823 Industrial Instruments for Measurement, Display, & 
Control of Process Variables; & Related Products 

3531 Construction Machinery & Equipment 3825 Instruments for Measuring & Testing of Electricity & 
Electrical Signals 

3533 Oil & Gas Field Machinery & Equipment 3
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Table 4: Distribution of R&D 

(Percent of Total) 
R&D Industries 

Incumbent Industries 

Year 
Non-R&D 
Industries All Firms 

Incumbent 
Firms Other Firms 

Non-
Incumbent 
Industries 

1974 16.8 71.2 54.6 16.7 12.0 
1979 17.3 70.8 53.2 17.5 11.9 
1984 18.3 68.3 48.2 20.2 13.4 
1989 15.7 71.0 49.1 21.9 13.3 
1994 13.6 67.6 41.6 26.0 18.8 
1999 7.6 63.5 34.7 28.8 28.9 

Notes: Incumbent firms are those firms with at least 25,000 employees in 1965. Incumbent 
industries are those SICs with at least one incumbent firm. R&D industries are defined as 
industries where R&D/Sales � 1 in 1973. 

Table 5: R&D Intensity 

(R&D � Operating Expense, percent) 
R&D Industries 

Incumbent Industries 

Year 
Non-R&D 
Industries All Firms 

Incumbent 
Firms Other Firms 

Non-
Incumbent 
Industries 

1974 0.31 3.32 3.50 2.84 2.63 
1979 0.31 3.32 3.49 2.90 3.00 
1984 0.45 4.53 4.52 4.56 4.85 
1989 0.46 5.08 4.89 5.56 4.72 
1994 0.42 5.42 4.94 6.43 5.54 
1999 0.28 6.38 5.56 7.75 7.01 

Notes: Incumbent firms are those firms with at least 25,000 employees in 1965. Incumbent 
industries are those SICs with at least one incumbent firm. R&D industries are defined as 
industries where R&D/Sales � 1 in 1973. 



The Democratization of U.S. R&D After 1980 

Table 6: Descriptive Statistics (R&D Industries, 1973-97) 

 All Firms Computers Non-computer Industries 
Incumbent Industries 

Variable: 
  

All Firms 
Incumbent 

Firms Other Firms 

Non-
incumbent 
Industries 

 Compustat Variables 

Employment (1,000s) 6.78 
6.74 

3.60 
4.52 

16.38 
11.38 

93.36 
31.18 

5.38 
3.02 

2.09 
1.59 

Operating Costs ($ mil.)   906 
1,292 

   442 
1,138 

2,259 
2,075 

13,594 
  5,704 

668 
587 

263 
267 

R&D† 0.0595 
0.0306 

0.0922 
0.0393 

0.0374 
0.0251 

0.0362 
0.0147 

0.0375 
0.0263 

0.0537 
0.0274 

Rival’s R&D† 0.0609 
0.0141 

0.0927 
0.0153 

0.0407 
0.0109 

0.0345 
0.0113 

0.0415 
0.0109 

0.0544 
0.0153 

Book Net Worth† 0.5797 
0.2618 

0.6294 
0.2738 

0.4971 
0.2230 

0.3805 
0.1143 

0.5135 
0.2343 

0.6053 
0.2785 
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Table 7: Simple Reaction Function Regressions with Fixed and Year Effects 

(R&D Industries, 1973-97) 

All Firms Computers Non-computer Industries 
Incumbent Industries Dependent 

Variable: ,& i
j tR D  
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Table 9: Reaction Function Regressions with Fixed and Year Effects (R&D Industries, 1973-97) 

 Early PC Adopters 

All Firms Computers Non-computer Industries 
Incumbent Industries Dependent 

Variable: ,& i
j tR D  

  

All Firms 
Incumbent 

Firms Other Firms 

Non-
incumbent 
Industries 
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Table 11: Marginal Effects (1995) of an increase in Computer Investment/GDP   

Dependent  
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