
may or may not be substance to these 
allegations. We'll have to see." 

Said Hawkins, "I want to look into the 
politics of cancer." She suspects, for 
example, that researchers resist sharing 
results, an opinion based on phone calls 
she has received since a short news item 
appeared in Newsweek that she planned 
to investigate the NCI. 

When asked about her background in 
cancer, Hawkins said she reads as much 
as she can about it-"both facts and 
rumors." She also pointed out that she 

has collected money for cancer research 
in her own neighborhood in Florida. She 
plainly acknowledges that she is un- 
schooled in the workings of the $1.9 
billion cancer institute and its wide array 
of divisions and programs. Her two aides 
working on the project are also new to 
the Washington scene but bring legal 
experience to their work for the subcom- 
mittee. One was a trial attorney in Hous- 
ton and the other was chief of felony 
prosecutions for the Florida state attor- 
ney's office. 

Hawkins said she also plans to review 
the Occupational Safety and Health Ad- 
ministration at some point. Like the rest 
of her Republican colleagues, she is wor- 
ried about overregulation. 

The new investigations subcommittee 
has no budgetary authority, but it clearly 
has the power to bring the attention of 
Congress and the press to bear on mat- 
ters that it chooses to look into. As a 
freshman senator and new subcommittee 
leader, Hawkins has chosen an ambi- 
tious first project.-M~RJo~~~ SUN 

Is R& D the Key to the Productivity Problem? 

As new Administration seeks to spur economic growth 
economists can offer a diagnosis of what went wrong 

Is lagging investment in research and 
development responsible for the decline 
in U.S. productivity and, therefore, an 
important contributor to inflation? 

The consensus among a group of 
economists who specialize in studying 
productivity, technological change, and 
the dynamics of economic growth seems 
to be that the decline in R & D spending 
deserves a share of the blame but, to the 
extent that such things are measurable, 
not the major share. 

The question is pertinent now. For, as 
the Reagan Administration seeks to car- 
ry out the voters' mandate to fix the 
ailing American economy, it will soon 
have to come to grips with the problem 
of lagging productivity. And the new 
Administration, like the Carter Adminis- 
tration before it, will have to ask what 
role, if any, the government should take 
in promoting R & D. 

The experts offer no easy answers. 
The reasons for slowed growth are com- 
plex, and the measurement techniques 
used have limitations. But the econo- 
mists do provide solid clues to what went 
wrong. 

For a broad perspective, the economic 
strategist can consult the work of econo- 
mist Edward F. Denison, a leading prac- 
titioner of what is called "growth ac- 
counting." Denison, a senior fellow 
emeritus of the Brookings Institution, is 
now associate director for national eco- 
nomic accounts of the Commerce De- 
partment's Bureau of Economic Analy- 
sis. A Denison study published in 1979 
by Brookings is perhaps the most com- 
prehensive attempt available to do what 

its title indicates-Accounting for 
Slower Economic Growth. In a recent 
interview, Denison said he believes his 
1979 diagnosis still holds true. 

Denison is one of those who does not 
think that the decline in support of 
R & D sufficiently explains the down- 
turn in growth. He does, however, see 
investment in R & D as an important 
component of growth in the long run. As 
for identifying the sources of the sharp 
drop in growth rates in the 1970's, he 
says they remain something of a "mys- 
tery." But he suggests that the blame lies 
with a cluster of hard-to-measure fac- 
tors, including R & D, where everything 
seems to have gone wrong at once. 

The big trends are clear. Growth in 
U.S. productivity averaged 2.4 percent a 
year between 1948 and 1973. Then a 
sharp change occurred. Denison notes 
that national income per person em- 
ployed dropped by a total of 5.6 percent 
in 1974 and 1975. It then recovered 
somewhat, but Denison estimates that its 
overall growth rate between 1973 and 
1978 was zero. 

A slowdown in the growth of produc- 
tivity-measured in output per worker 
per unit of time or in output per unit of 
input-had actually begun in the middle 
1%0's. Denison says this slowing was in 
part the result of developments that were 
inevitable, even welcome. These years 
effectively marked the end of a long 
period of transfer of workers from agri- 
culture to nonfarm jobs; the pool of farm 
workers was depleted. Great numbers of 
young workers and adult women entered 
the work force, increasing the proportion 

of inexperienced workers and adversely 
affecting productivity. Costs of govern- 
ment regulation to protect health, safety, 
and the environment also began to affect 
productivity. 

Denison finds the change in the growth 
pattern after 1973 more disturbing and 

Edward F. Denison 

more puzzling. The sharp drop in pro- 
ductivity growth cannot be accounted 
for by the developments noted above. 
Nor, says Denison, are the causes to be 
found in the recession and drop in capital 
investment that followed OPEC oil price 
rises or in such variable factors as weath- 
er or work stoppages. Denison suggests 
that the main "sources of degradation" 
lay with another group of determinants. 
These he calls "advances in knowl- 
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edge," including R & D, and a number 
of miscellaneous factors. 

Advances in knowledge are not only 
derived from R & D. The category in- 
cludes "technological knowledge," 
which Denison defines as "knowledge 
concerning the physical properties of all 
things and how to make, combine or use 
them in a physical sense. It also includes 
managerial knowledge-knowledge of 
the business organization and managerial 
techniques construed in the broadest 
sense." 

Denison calculates that, between 1948 
and 1973, some 1.4 percent or more than 
half of the 2.6 percent average annual 
increase in productivity was attributable 
to advances in knowledge and miscella- 

neous causes. After 1973, these sources 
contributed virtually nothing to produc- 
tivity growth. Determinants in this group 
are particularly hard to calculate sepa- 
rately and are not broken down individ- 
ually in Denison's analysis. He lumps 
them together, terming them a "residu- 
al," in contrast with determinants, some 
of which were mentioned earlier, that 
can be independently measured more 
readily. Most of this output data is drawn 
from the national income product ac- 
counts of the Bureau of Economic Anal- 
ysis. 

On the list of elusive miscellaneous 
causes were some effects of government 
regulation and taxation, and the impact 
of changing attitudes toward work, of a 

decline in quality of management, of 
shifts of workers to service industry jobs 
where productivity is lower than in man- 
ufacturing, and of rises in energy prices. 

Why did the contributions to produc- 
tivity of the residual suddenly turn nega- 
tive? Says Denison, "What happened is, 
to be blunt, a mystery." He thinks a 
slowdown in the introduction of new 
knowledge into the productive process 
may have influenced the change. The 
lower proportion of the national product 
devoted to research may also have been 
a factor. But he surmises that the sudden 
drop is "due to one or more of the 
miscellaneous determinants." 

If that is the case, should not the rise 
in energy prices be the prime suspect? 
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Denison himself notes that the timing of 
the sharp break in the contribution to 
productivity in 1973 should be a clue. 
The drop in the residual series coincides 
with the oil price rise and its immediate 
aftermath. However, basing his judg- 
ment on the research available, Denison 
wrote, "I do not think that most of the 
productivity slowdown can be ascribed 
to energy prices. " 

He notes that the effects of the energy 
price rise were cushioned by such things 
as government intervention and the reac- 
tion of business in using less energy per 
unit of labor, capital, and land. He ac- 
knowledges that other economists have 
calculated a more substantial impact 
from energy price increases, and regrets 

that relatively little research has been 
done on the subject. He says that "Pend- 
ing such research, the estimate that the 
energy price increase reduced the 
growth of my residual by about 0.1 per- 
cent a year from 1973 to 1978 seems 
reasonable. " 

Rejecting any "single hypothesis" to 
explain the sharp change after 1973, 
Denison says, "It is possible, even prob- 
able, that everything went wrong at once 
among the determinants that affect the 
residual series." 

Denison's comments on R & D give 
mild support to proponents of the view 
that investment in R & D by industry 
and government is a vital determinant of 
productivity growth. 

No dramatic drop in R & D funding 
occurred around 1973. As a percentage 
of the gross national product, spending 
on R & D declined more or less gradual- 
ly from a peak of 2.97 percent in 1964 to 
2.27 percent in 1976 and 1977. In terms 
of constant 1972 dollars, expenditures on 
R & D peaked at $29.8 billion in 1966 
and then, until 1976, spending remained 
essentially flat. The portion of R & D 
funded by the federal government sagged 
in the early 1970's but began to recover 
in 1976. 

In gauging the contribution of R & D 
to productivity, Denison says that he 
starts with an estimate by Zvi Griliches 
of Harvard which indicates that before 
the 1973 slowdown, R & D contributed, 
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at most, 0.3 percentage points a year to 
growth, and probably less. 

Denison wrote that the "change in 
R & D spending from the 1966 rate to the 
1970 rate might reduce its contribution 
by 0.1 percentage points with the effect 
perhaps delayed until the mid 1970's. 
The range of 0.0-0.1 percentage points 
cover the probable change in contribu- 
tion." Denison acknowledges that some 
other economists put the contribution 
higher and attributes this to differing 
estimates of various factors. 

Denison and others note that there are 
special difficulties in calculating the im- 
pact of R & D. What is being measured 
are changes in output per unit of input, 
and only some kinds of advances in 
knowledge are measurable in this way. 

Improvements in production pro- 
cesses are most readily measurable. 
New products, on the other hand, don't 
show up as reducing unit costs. Accord- 
ing to Denison, "Nearly all federally 
financed R & D is in this category and so 

"What happened 
is, to be blunt, 
a mystery." 

is the larger part of industry-financed 
R & D. Onlv R & D that is directed ei- 
ther toward new process, which may be 
roughly identified with research to re- 
duce a firm's own costs, or toward new 
intermediate products and capital goods, 
has an objective that, if achieved, raises 
measured output per unit of input." 

In a recent article, "R & D and the 
productivity slowdown,"* Griliches sug- 
gests some explanations for the apparent 
collapse of R & D's contribution to pro- 
ductivity growth. One possibility is that 
"much of the effect of past R & D is 
embodied in new equipment, and a slow- 
down in capital growth may also induce a 
decline (a postponement) in the effect of 
R & D on productivity." 

For a general answer to the puzzle of 
the collapse, Griliches says, "The most 
likely explanation is one of confusion: 
the large energy price shocks, the result- 
ing fluctuations in capacity utilization, 
the substantial increase in uncertainty 
about future absolute and relative ~ r i c e s  
may have forced many firms away from 
their long-run production frontier." 

*American Economic Review, May 1980. 
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Griliches writes that "The other point 
to remember is that even though the 
measured effects of R & D on measured 
productivity may be small, its true ef- 
fects may be quite a bit larger. First, we 
have yet to learn how to measure the 
spillover effects of R & D within and 
across industries. Second, much of past 
and current R & D is spent on socially 
valuable activities such as our health and 
the health of our environment, items that 
are not valued positively in the national 
accounts as currently constituted. Final- 
ly, R & D is a chancy and fickle process. 
Even if it has run into a dry spell, this 
does not imply that the current expendi- 
tures may not have future returns or that 
there are no major productivity returns 
on the drawing boards." 

If the case for R & D is somewhat 
better than the input-output analyses 
show, what are the implications for eco- 
nomic policy? Asked what he thinks 
could be done to improve economic 
growth, Denison lives up to his reputa- 
tion as a careful analyst who takes the 
long view. 

He cautions that "growth rates are 
almost glacial." The nearly 3 percent a 
year average increase in productivity in 
the quarter century after World War I1 
was historically unusually high, says 
Denison. He says that the strong post- 
war growth rates owe most to a rising 
level of education and high capital in- 
vestment. 

Does he have advice on what to do 
about productivity in the short run? 
Denison says that considering the sharp 
change in the growth rate, "I would not 
know how to put together a package to 
get you back to the growth rate we had." 

What about more government support 
of R & D? Although Denison says that 
R & D is probably not responsible for 
much of the productivity retardation, he 
is on record as thinking that R & D is "a 
promising way of promoting future pro- 
ductivity." He notes that in the context 
of growth rates, a yield of even a tenth of 
a percent a year in growth in productiv- 
ity from a particular source over 10 years 
is "not bad." 

Denison says he is impressed by the 
studies of Edwin Mansfield of the Uni- 
versity of Pennsylvania and others indi- 
cating a high social return from invest- 
ment in R & D. Denison thinks that the 
inability of individual firms to recapture 
more than a fraction of the return on 
their R & D investment provides a justi- 
fication for increased government sup- 
port of R & D. "If the government is 
going to subsidize anything," he says, 
"I'd put R & D high on the list." 

-JOHN WALSH 
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Governor Brown Boosts 
Microelectronics 

- - 

A novel plan to pump up to $10 
million a year into microelectronics 
research at the University of Califor- 
nia, Berkeley, has been cooked up by 
Governor Edmund G. Brown, Jr., uni- 
versity officials, and local industrial- 
ists. The plan, outlined last month In 
Brown's state budget message, seeks 
to involve the California sem~conduc- 
tor industry in both the planning and 
the funding of microelectron~cs re- 
search at Berkeley. 

The idea is to set up a microelec- 
tronics research center in the universi- 
ty's electrical engineering department, 
with an injection of $2.6 million of 
state funds for facilities and equip- 
ment. Research at the center would 
be financed jointly by the university 
and industry, with each side providing 
up to $5 million a year. 

The proposal, which is now before 
the state legislature, is part of an 
overall state budget that, for the first 
time since World War II, will not keep 
pace with inflation. The University of 
California system, for example, is due 
for an increase of less than 4 percent 
under Brown's austere budget recom- 
mendations. The microelectronics 
proposal is one of the few new spend- 
ing initiatives in the entire budget, and 
if approved, the center would be the 
largest joint industryluniversity re- 
search unit of its type in the country. 

According to plans worked out be- 
tween Brown's office, the university, 
and representatives from semicon- 
ductor companies, research would be 
funded at the proposed center on a 
project-by-project basis. Projects ap- 
proved for state funding would be able 
to go ahead only if an industrial spon- 
sor could be found to come up with 
matching funds. Overall policy for the 
center would be set by a board, ap- 
pointed by the president of the Univer- 
sity of California from nominees sub- 
mitted from the university, the gover- 
nor, and industry. 

Brown has explained the proposal 
as a measure designed to help a key 
California industry to fend off competi- 
tion from outside the state. In the past 
decade, the electronics industry has 
become a powerful economic force in 
California. It accounts for one-fourth 
of all the new jobs generated in the 
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