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Industrial R & D —An Analysis of the Chicago Area

Alenka S. Giese and William A. Testa

Overview and S u m m a r y
Few studies have focused on research and development (R&D) activity in 
older urban centers—areas historically associated with traditional manu
facturing. The scarcity of such research should not, however, be interpreted 
as being due to a lack of industrial R & D  activity in these areas. This study, 
which analyzes the present and past status of industrial R & D  activity in 
metropolitan Chicago, reveals that Chicago is a case in point. Among the 
several active R & D  categories within the Chicago area, industrial R &D  
dominates, rather than R & D  conducted by governments, foundations, or 
universities. And as evidenced by the number of R &D  “laboratories,” 
Chicago is a center of industrial R & D  activity.1 Although the Chicago area 
does not lead the list of R &D  hubs, its concentration of R & D  labs ranks 
very high among major metro areas and well above the national average.

Because of its industrial R & D  strength, the potential for policymakers to 
encourage growth in research-oriented manufacturing activity probably 
exceeds the potential of many alternative avenues of economic development 
in the Chicago area. In addition, it may be possible that a high level of 
R & D  activity can assist Chicago’s mature industries by encouraging the 
adaptation of technologically advanced processes and the production of 
innovative new products. For these reasons, this paper focuses on the sta
tus of Chicago’s comparative advantage in research and development ac
tivities, in other words, manufacturing activities that are part of the early 
stages of the product cycle as opposed to routinized manufacturing pro
duction activities which form the later stages. The questions addressed are 
whether or not Chicago’s comparative advantage in industrial R & D  has 
changed over the 1976-1985 period and to what extent it is influenced by 
Chicago’s manufacturing industries.

This study is composed of six sections. Section I briefly discusses the ap
plication of the comparative advantage concept to economic development. 
Section II describes the study’s database of R & D  “labs” (i.e., establish
ments undertaking industrial R&D) which primarily covers private industry 
R & D  rather than government and university R&D. The primary source 
of information is a compilation of industrial R & D  lab listings which has 
not been widely used in economic research.

Using this database, Section III quantifies the extent of Chicago’s compar
ative advantage in R &D  and measures the change in R &D  labs over the
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period 1976 to 1985. It is found that the Chicago area encompasses, on a 
per capita basis, 64 percent more labs than the national average (1985). 
However, Chicago has been losing its national share of R & D  labs. Over 
the nine year period of study, Chicago lost almost 14 percent of its labs 
while the nation experienced a net growth of about 10 percent.

The decline suffered by Chicago is not atypical among large urban areas in 
the U.S. The 1976-1985 period has not been favorable to R & D  lab growth 
in many large urban areas, especially those metro areas of the northern 
manufacturing belt. Over a sample of seventeen urban areas, including 
Chicago, ten experienced a drop in R &D  labs during the same period of 
time.

To pinpoint the underlying components of Chicago’s decline in R & D  labs, 
sections IV and V analyze the change along two dimensions. Section IV 
examines the change in the number of R & D  labs by forms of organization. 
The results show a net loss of R & D  labs registered by indigenous labs 
(headquarters in the Chicago area) while, in contrast, lab growth was re
corded for branch labs (headquarters outside the Chicago area). The 
growth of branch labs reflects Chicago’s ability to attract R & D  labs from 
those R & D  performers that are centered outside the Chicago area. This 
indicates that Chicago’s industrial R &D  base is diversifying even while 
many indigenous sectors have been pounded by national and international 
decline.

Section V builds on the previous section by disaggregating the change into 
births, deaths, and migrations. It is found that R & D  lab activity in 
Chicago is undergoing tremendous upheaval. Both the birth and death rate 
of Chicago’s R & D  labs is quite high. Over one-third of the labs existing 
in 1985 were established after 1976 (births) while over one-third of labs 
existing in 1976 have since expired (deaths). In contrast, in- and out
migrations from the area are a very small part of R & D  lab gains and losses. 
It is uncommon to find R & D  labs picking up from Chicago and undertak
ing a long distance move. However, intra-area migration is prevalent. 
Within the Chicago area, R &D  lab activity has tended to relocate from the 
city to the suburban fringe. DuPage County, in particular, has experienced 
significant R & D  lab growth which has paralleled manufacturing growth 
(between 1976 and 1985, both manufacturing employment and R & D  labs 
grew 40 percent).

The concluding section investigates the link between the concentration of 
manufacturing activity and R & D  activity. This examination reveals 
Chicago’s R & D  base as a legacy of its accumulated manufacturing prowess. 
Much of the R & D  lab activity in Chicago is closely tied to and serves its 
dominant manufacturing industries (e.g. confectionary, metalworking ma
chinery, and pharmaceuticals). Thus, it is possible that the decline of
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Chicago’s manufacturing sector can partially explain the recent decline in 
the number of R & D  labs located in the area.

In order to empirically test the connection between the two sectors, Section 
VI examines eighteen manufacturing industries that are highly concentrated 
in Chicago along with a subset of those R & D  labs (specified by field) that 
support these industries. The findings reveal a strong correlation in lo
cation concentration between the two; that is, the Chicago area tends to 
specialize in R & D  activities that serve its mainstay industries.

An important finding, one counter to the overall decline in R & D  labs, is 
the growth recorded between 1976 and 1985 in this same subset of R & D  
labs. Even though the growth of these labs could not completely offset lab 
decline in other fields of R&D, R & D  labs attendant to Chicago’s mainstay 
industries have remained competitive in Chicago. In fact, several of these 
R & D  fields grew despite a decline in their manufacturing counterpart. 
Their strength reflects the area economy’s movement toward the upstream 
end of manufacturing (i.e. R&D) as opposed to the downstream end (i.e. 
mass production).

The close ties between Chicago’s R & D  activity and its mainstay manufac
turing industries raises several provocative questions for the area’s eco
nomic development policies. Must Chicago retain its industrial production 
activities if it is to retain its industrial R & D  base as well? Can existing 
R & D  initiatives and programs help to revitalize the Chicago area’s tradi
tional mainstay industries? Can the area’s highly skilled labor pool and 
technological infrastructure be re-directed or expanded toward new or ex
isting fast-growth industries and thus attract more growing manufacturing 
industries and related R & D  activity? Such challenges confront private and 
public decision makers in channelling the area’s present technological re
sources and economic development efforts.
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I. Comparative Advantage as a F r a m e w o r k  for 
Economic Development
In an attempt to understand and promote the expansion of a region’s 
economy, analysts have employed the concept of ‘comparative advantage’. 
This economic concept—first developed in the context of international 
trade—suggests that a region will realize economic gain by specializing in 
the production of those goods or services in which it holds a relative cost 
advantage. In the absence of barriers to trade such as tariffs, quotas, and 
high transport costs, nations and regions are able to trade goods and ser
vices in which they have a comparative advantage for other goods and 
services, thereby increasing their standard of living.

Regional development policies are often shaped by this regional specializa
tion principle and, thus, try to move the regional economy toward its per
ceived specialization—be it agriculture, mining, manufacturing, or 
specialized services.2 A  region’s area of specialization will not necessarily 
lie in those industries with the most robust national growth prospects but 
will involve those industries or activities with a relative cost advantage.

Until recently, most inquiries into regional comparative advantage focused 
on identifying industries or industry groups by product line. The key as
sumption in this approach is that the myriad of activities within a particular 
industry are attracted by the same locational attributes regardless of 
whether the activities involve corporate headquarters, an administrative 
facility, R & D  lab, central manufacturing plant, or branch manufacturing. 
However, the assumption that all types of activities within an industry are 
attracted to similar locales has been partly misleading. Numerous studies 
have concluded that different activities within a single industry or under the 
same corporate umbrella are attracted by different locational features 
(Browning 1980). For example, corporate headquarters tend to congregate 
in large urban areas with access to professional labor pools, transport hubs, 
and specialized business and legal services (Howells 1984). Branch manu
facturing facilities are attracted to low labor cost areas such as the South 
(Malecki 1985; Jusenius and Ledebur 1976). R &D  facilities are attracted 
by many of the same urban oriented attributes as corporate headquarters 
(and to corporate headquarters themselves), by skilled labor pools (Oakey) 
and a high quality of life (Joint Economic Committee 1982).

Because these locational attractions vary across regions or urban areas, re
gional comparative advantage can, in some instances, be better defined by 
type of activity rather than by industry product. For example, not all ac
tivities engaged in producing ‘high tech’ goods are technology-oriented but 
rather are produced by routinized processes employing semi-skilled labor. 
Thus not all establishments within the same industry are attracted by the
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same locational attributes. Recent studies have reported that the South has 
attracted ‘high tech’ industry, but primarily those activities that are oriented 
(i.e. branch plants) toward routinized production using low-skilled labor 
such as assembling standardized components of high tech products devel
oped in other regions (Malecki 1985; Armington et al 1984). Similar to 
branch plants of general manufacturers, branch plants of high tech firms 
have been emerging in the South in search of lower production costs. Thus, 
earlier studies which characterize the South’s economy as oriented toward 
branch plants engaged in standard production were accurate even with re
gard to the ‘sunrise’ industries of the 1980’s (Jusenius and Ledebur 1976).

This is not to say that a region’s comparative advantage should be uni
versally defined by type of activity rather than by product line. Instead, the 
assertion is that a region’s strengths can also be understood, in many in
stances, by focusing on activity rather than product line. Indeed, regional 
economies are probably best understood by characterizing both products 
and activities. Regional specialization by product line remains a prime 
characteristic in those circumstances where access to market or to primary 
inputs dominates cost considerations (e.g. steel and agriculture). In addi
tion, an entirely integrated set of activities often develops in a region due 
much to historical accident and subsequent agglomeration economies as
sociated with a region. The U.S. auto industry can be taken as a case in 
point. Even though auto production has gravitated, to a greater degree 
than product design and development, toward regions of lower production 
cost, much auto production continues to center in Michigan and sur
rounding states.

Nonetheless, a focus on activity rather than industry product can be re
vealing. As a case in point, the Chicago area economy can be better un
derstood with reference to its comparative advantage by activity. Empirical 
evidence to date suggests that the Midwest’s comparative advantage lies in 
the more innovative and technology oriented activities of the product 
manufacturing process. This is so even though the Midwest’s industry 
specialization does not extend to today’s rapidly growing high tech indus
tries such as computers and defense systems. Many large midwestem metro 
areas—including Chicago—tend to specialize in R & D  lab activity closely 
associated with the area’s indigenous manufacturing base (Malecki 1980). 
And at a regional level, midwestem manufacturing belt states tend to spe
cialize in the more innovative activities (as measured by percent of scien
tists, engineers, and technicians) of their region’s mainstay industries (Giese 
and Testa 1987). The findings of this study corroborate those studies 
mentioned above and supports R & D  activity as an avenue for economic 
development in the Chicago area.
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II. The Data Base
Potential measures of industrial R & D  activity include the number of R & D  
“labs,” the total number employed in R&D, and R & D  expenditures. While 
such comprehensive measures of innovative activity are available for the 
nation, regional data, especially at the metropolitan area level, often does 
not exist. Because the number of R & D  “labs” is the most current and 
comprehensive data available at the metropolitan area level, it was chosen 
as a proxy for R & D  activity. R & D  lab employment figures are only 
available for a small subset of all labs and thus were considered to be too 
narrow in their scope.3 R & D  expenditures are only available at the state 
level.

The sources of our R &D  laboratory data are The D irectory o f  Industrial 
Research Laboratories (1977) and The Directory o f  American Research and 
Technology (1986) which is the same publication under a new title (both 
hereafter referred to as the Directory).4 The Directory contains informa
tion on over 10,000 establishments engaged primarily in applied research 
and product development. It describes individual R & D  labs by location, 
field of endeavor, and corporate organization. Approximately eighty-six 
percent of the establishments listed perform R & D  on site; the remainder 
do not and choose to perform it at other locations. Due to the difficulty 
in accurately determining establishments without labs on site and because 
they are a small share of the total, all establishments in the Directory are 
included in the findings presented in this study.

The R & D  lab listings mainly cover companies engaging in private industrial 
R & D  associated with manufacturing activity. Private industries are the 
largest performers of R&D, accounting for 73 percent of total R & D  ex
penditures in the nation (National Science Foundation 1985). More im
portantly, it is industrial R&D, rather than government, foundation, or 
university R & D  that characterizes the Chicago area’s R & D  activity. Many 
of the lab listings are, in fact, sites where both manufacturing and R & D  
activities are jointly performed.

While most of the R &D  fields support industrial products, the Directory 
also includes some R & D  labs that are partly supported by foundations or 
universities (though these labs are separate from university control).

III. R & D  L a b  G r o w t h  and Decline— 1976 to 1985
Earlier studies of the geography of R &D  activity reported that a high in
dustrial R & D  lab concentration characterizes many of the nation’s largest 
metro areas (Malecki 1979, 1980, and 1981a). Two additional findings 
emerged from previous studies with reference to the Chicago area. First,
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the Chicago area ranked high among major metro areas in industrial R & D  
lab concentration. Second, Chicago’s strength stood out in industrial R & D  
rather than government or university R&D. Our own more recent ac
counting of R & D  labs is consistent with the former findings: the eight 
county Chicago area (Cook, DuPage, McHenry, Lake, Kane, Kendall, 
Will, and Grundy counties) proves to be a center of industrial R & D  labs 
whose activities span from dairy science to infrared electron technology. 
O f the total number of R &D  labs in Illinois (1985), 550 or 88 percent are 
located in the eight-county Chicago area. On a per capita basis, the num
ber of R & D  labs in the Chicago area is 64 percent higher than the number 
of labs in the nation (1985). Thus, it appears that the Chicago area is far 
from lacking R & D  activity as measured by the number of industrial R & D  
labs. However, the industrial R & D  scene has been changing rapidly in both 
Chicago and the nation.

To measure Chicago’s changing status as a R & D  center, the trend in 
Chicago’s R & D  labs over the period from 1976 to 1985 is analyzed. The 
finding is that, while the number of R & D  labs in the nation has been 
growing, the number in Chicago has been dropping. Over the study period, 
the Chicago area lost 14 percent of its R & D  labs whereas the number of 
R & D  labs in the nation grew about 10 percent. It is recognized that some 
of the R & D  lab losses may be due to some consolidation of labs due to 
mergers and/or acquisitions (e.g. the case of G.D. Searle merging with 
Monsanto).

The Chicago area has not been alone in experiencing R &D  lab losses (Table
1). A  count of R & D  labs conducted over seventeen urban areas reveals that 
ten of the areas (or 59 percent) lost labs. Several areas experienced a 
greater percentage loss of R & D  labs than Chicago: Gary-Hammond,
Cleveland, Milwaukee, and Detroit. These areas share several similar 
characteristics with Chicago: their location in the Midwest, their above- 
average share of manufacturing employment, and significant manufacturing 
employment losses over recent decades. The dominance of manufacturing 
in these areas suggests that there is a strong mutual attraction between the 
location of industrial R & D  activity and industrial production.

Despite the relative decline in R & D  labs, Chicago’s place among large 
metro areas as an industrial R & D  center has not eroded. In relative con
centration, its rank among those areas listed in Table 1 rose from 6th to 
5th place (overtaking the Denver-Boulder area). In absolute terms, only 
Boston and New York surpassed Chicago in number of labs.
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Table 1
Trend in R&D laboratories in selected metro areas—1976-1985

Number of R&D labs Concentration of R&D labs*
Change Change

Area 1976 1985 Numeric Percent 1976 1985 Numeric Percent

Atlanta 67 83 16 19.3% .62 .59 -.03 -5.6%
Boston 595 581 -14 -2.3% 2.29 1.89 -.40 -17.7%
Chicago 639 550 -89 -13.9% 1.70 1.55 -.15 -8.6%
Cleveland 615 324 -257 -41.6% 5.37 3.41 -1.96 -36.5%
Dallas-Ft. Worth 119 149 30 25.2% 1.05 .95 -.10 -10.1%
Denver-Boulder 140 132 -8 -5.7% 1.93 1.38 -.55 -28.8%
Des Moines 10 12 2 20.0% .43 .51 .08 18.5%
Detroit 183 157 -26 -14.2% .82 .77 -.05 -5.6%
Gary-Hammond 10 5 -5 -50.0% .31 .19 -.12 -38.7%
Indianapolis 56 60 4 1.8% .90 .96 .06 6.3%
Milwaukee-Racine 148 126 -22 -14.9% 1.73 1.56 -.17 -9.9%
Minneapolis-St. Paul 134 136 2 1.5% 1.10 .96 -.14 -12.8%
New York-NY-NJ 1274 1194 -77 -5.3% 2.90 2.89 -.01 -.2%
Philadelphia 345 301 -44 -12.8% 1.43 1.26 -.17 -12.3%
Phoenix 70 66 -4 -.7% 1.24 .73 -.51 -41.5%
Raleigh-Durham 32 35 3 9.4% 1.18 .97 -.21 -18.2%
San Francisco-Oakland- 440 451 11 2.5% 4.10 3.91 -.19 -4.4%

San Jose

*The concentration index is calculated as the ratio of the number of labs to total employment in an area relative to the nation. A value 
above one indicates an above average number of labs.

SOURCE: The Directory of Industrial Research Laboratories (1977) and The Directory of American Research and Technology (1986), 
Jacques Cattell Press; and U.S. Department of Commerce. County Business Patterns (employment data).
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The recent net decline in the Chicago area reverses the net growth experi
enced over the 1964-1974 period. A  study by Edward J. Malecki showed 
that, during this earlier period, the Chicago-Gary Standard Consolidated 
Statistical Area (SCSA, which adds the Gary-Hammond area) gained 94 
labs, a 32 percent increase. This was the largest numerical growth of all the 
major urban areas under study (Malecki 1981a). Adding the Gary- 
Hammond area to the Chicago area for the 1976-1985 period results in a 
net loss for the SCSA which equals the prior period gain.

Although Chicago has recently lost R & D  labs, a countertrend appears with 
respect to R & D  labs categorized as service industries and thus not directly 
associated with manufacturing activity. Between 1976 and 1984, both the 
number of commercial testing and R & D  labs grew. Commercial testing 
labs increased in number from 69 to 88 (28 percent) while the number of 
R & D  labs increased in number from 64 to 69 (8 percent). The finding that 
Chicago is gaining R & D  labs categorized as services suggests that Chicago’s 
lab losses may be associated with recent losses in its manufacturing base 
rather than representing a more general shift away from the area’s com
parative advantage in R & D  activities.

However, even here, linkages of commercial R & D  labs to their area’s 
manufacturing base have apparently slowed R & D  growth. Growth in the 
number of service sector labs in Chicago has significantly lagged behind 
their growth nationally. Nationwide, commercial testing labs have grown 
59 percent and R & D  labs 47 percent. In relative terms, the downward 
trend in the concentration of these types of labs in the Chicago area is 
roughly consistent with that discovered for industrial R & D  labs in Chicago.

R & D  Labs and Chicago Sub-regions

Locational concentrations of R & D  labs within the Chicago area have also 
changed over the 1976-1985 period. The change in the number of R & D  
labs can be broken out by geographic area (Table 2, Figures 1 and 2). The 
results are revealing in several respects. R &D  lab location is dispersed 
throughout the Chicago metro area in roughly the same proportion as total 
manufacturing employment (e.g. 39 percent of the labs are located in the 
central city which accounts for 39 percent of total manufacturing employ
ment, see Table 3).5 Thus R & D  labs in the Chicago area are not skewed 
towards suburban or central city location.

The same cannot be said for the distribution of the change in R & D  labs. 
Between 1976 and 1985, Cook County’s share of total R & D  labs dropped 
while that of the surrounding counties rose. Cook County, the central 
county of the M SA, lost 22 percent of its labs over the study period. The 
central city suffered an even greater loss of 30 percent (manufacturing em-
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Table 2
R&D laboratories growth and decline by geographic areas—1976-1985

1976

Number Share
(percent)

Location*

Cook 503 78.8
DuPage 55 8.6
McHenry 10 1.6
Lake 26 4.1
Kane 30 4.7
Kendall 0 —

Will 5 .8
Grundy 1 .1

Total 639 100.0

City of Chicago 302 47.9
Suburban Cook County 201 31.9

Collar Counties 127 20.2

1985 1976-1985

Number Share
Change in 
Number

Percent
Change

393

(percent)

71.4 -110 -21.9
77 14.0 22 40.0
11 2.0 1 10.0
25 4.5 -1 -3.8
28 5.1 -2 -6.7

0 — — —

6 1.1 1 -20.0
1 2. 0 —

550 100.0 -89 -13.9

211 39.0 -91 -30.1
182 33.6 -21 -10.3
148 2 1 A 21 16.5

'Excludes Barrington, (1977 - 7 labs; 1986 - 7 labs) Bartlett (1, 1), and Burr Ridge (1 ,1)  which are divided in half by a county border. 
These labs are only included in "total."

SOURCE: The Directory of Industrial Research Laboratories (1977) and The Directory of American Research and Technology (1986), 
Jacques Cattell Press.
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Figure 1
R&D laboratories, growth and decline 

by geographic area

u.s. ______I
Chicago Area (all 8 counties) _________________
Cook County ____________________________

City of Chicago _______________________________________
Suburban Cook _____________

Collar Counties _____________________
DuPage __ _________ ________________________________________
Will _________________________
McHenry ____________
Lake ____
Kane ________i------ 1-------1-------1-- I-------1-------1-------1 i

-4 0  -3 0  -2 0  -1 0  0 10 20 30 40
Percent Change 1976-1985
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Figure 2
Change in R&D labs by county in the Chicago CMSA

1976-1985
Wisconsin
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Table 3
R&D labs and manufacturing employment in 

the Chicago area—1976-1985

R&D labs Manufacturing
Area 1976 1985 Employment: 1985

( ........... • ------p e rc e n t o f  area t o t a l ......................... )

Cook County 78.8 71.4 75.4
DuPage County 8.6 14.0 7.2
McHenry County 1.6 2.0 2.6

Lake County 4.1 4.5 6.2
Kane County 4.7 5.1 4.6

Kendall County - - 1.1

Will County .8 1.1 2.6

Grundy County .2 .2 .3
100.0 100.0 100.0

City of Chicago 48.8 39.1 39.0*

*Most recent data available for the City of Chicago is from 1984.

SOURCE: The Directory o f Industrial Research Laboratories (1977) and The Directory o f American 
Research and Technology (1986), Jacques Cattell Press; and Illinois Department of Employment 
Security, Economic Information and Analysis Division.

ployment trends from city to suburbs were again similar). In contrast, three 
surrounding counties—DuPage, Will, and McHenry—experienced a sub
stantial growth in R & D  labs (40 percent, 20 percent, and 10 percent, re
spectively). The two remaining collar counties—Kane and
Lake—experienced slight declines. Overall, the collar counties around Cook  
County registered a net increase in R &D  labs (21 R & D  labs or 17 percent). 
The growth of R & D  labs on the perimeters of the City of Chicago shows 
that the decline in R & D  activity has not been characteristic of the entire 
Chicago area but has been primarily concentrated in the central city.

The decentralization of R & D  activity from Chicago’s central area appears 
to be a reflection of a nationwide trend which was observed over the past 
decade. A  study of R & D  location during the 1970’s found that the location 
of industrial R &D  has been becoming less concentrated in large urban areas 
and that as a result, industrial R & D  lab growth in urban areas has lagged
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behind the national trend of R & D  lab growth (Malecki 1981a). To a large 
extent, areas situated on the perimeter of urban agglomerations have been 
benefiting from the gradual decentralization of R & D  labs (Malecki 1979).

An example in the Chicago area of a growing perimeter area is DuPage 
County which has captured a large share of the area’s R & D  activity while 
the City of Chicago has been losing its R &D  foothold. DuPage County 
has been experiencing a spectacular growth in R & D  labs, an annual average 
rate of 3.7 percent from 1976 to 1985 which far exceeds the national annual 
average rate of 1 percent. Compared to the number of labs per capita in 
the overall Chicago area, the number of labs in DuPage County is 45 per
cent greater. DuPage County has become a suburban center in tech-related 
industries and hosts several large R & D  facilities such as Amoco Research 
Center, A T & T  Bell Laboratories, Nalco Chemical, and the Argonne and 
Fermi National Laboratories. Because these labs have clustered along 
Illinois Route 5, the highway has been labeled the “Illinois’ R & D  
Corridor.”

IV. Change in R & D  Labs Across F o r m s  of Organization
The evaluation of the decline in R & D  labs can be expanded to examine the 
the change in R & D  labs across forms of organization. The Directories 
provide information on the corporate structure of each of the individual 
labs listed. Such data can be used to gain insight into the structure of 
Chicago’s R & D  labs and into the change in R & D  labs experienced by each 
form of organization. Understanding the linkages of R & D  to other activ
ities under the corporate umbrella is useful in evaluating development pol
icies designed to attract any particular segment of an industry (e.g. 
corporate headquarters, R & D  facilities, production plants). For example, 
studies have found strong locational ties between corporate headquarters 
and R & D  labs (Howells 1984; Malecki 1979). Edward Malecki found that, 
of the 330 firms studied, 88 percent maintained joint headquarters and 
R & D  lab facilities. Thus, the gain or loss of a corporate headquarters 
could easily involve the gain or loss of attendant R & D  labs as well.

This section categorizes Chicago’s R & D  performers under four forms of 
organization, delineated as: single establishments, parent companies, and 
subsidiary labs (divided into locally-based subsidiary labs and branch sub
sidiary labs; see Figure 3). Both single establishments and parent compa
nies are considered to be company headquarters. Table 4 displays the 
number of R & D  labs associated with these four organization categories and 
provides insightful information about the distribution of the change in 
R & D  labs across the four forms of organization. The composition of 
Chicago’s R & D  lab population by form of organization is discussed first,
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Figure 3
Types of organization of R&D performers in Chicago

In Chicago________________________  Outside of Chicago

Types of O r g a n i z a t io n  of  R&D Performers

1.  S in g le  es ta b l is h m e n t  -  f i r m  has only one l o c a t i o n  In the  a rea  which
Inc lud es  I t s  headqua r te rs  and,  In  most cases,  a 
l a b .

2.  Parent  company -  f i r m  has one or more s u b s i d ia r y  l ab s ;  and may or may
not  have j o i n t  h e a d q u a r t e r s - l a b .

3.  S u b s id ia ry  l ab :
lo c a l  lab -  l o c a l l y - b a s e d  s u b s i d ia r y  l ab  ( l o c a t e d  In the same 
area  as I t s  p a re n t  company).

branch lab  -  o u t - o f - s t a t e  s u b s i d ia r y  l ab  ( p a r e n t  company Is  
loc a ted  o u t s id e  of the a r e a ) .

"Numbers refer to the number of labs as of 1985.
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Table 4
R&D laboratories growth and decline by form of organization—1976-1985

1976 1985 1976-1985

Type of organization Number Share Number Share
Change in 
Number

Percent
Change

( p e r c e n t ) ( p e r c e n t )

Single Establishments 235 37 218 40 -17 -7.2
Parent Companies 94 15 73 13 -21 -22.3
Locally-based subsidiary 

labs (Local)
195 30 136 25 -59 -30.2

Out-of-state based 
subsidiary labs (Branch) 115 18 123 22 8 7.0

Total 639 100 550 100 -89 -13.9

SOURCE: The D irectory  o f  Indu stria l R esea rch  Laboratories (1977) and The D irectory  o f  A m erican  R esea rch  a n d  T e ch n o lo g y  (1986), 
Jacques Cattell Press.
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followed by an analysis of the distribution of change in R & D  labs across 
each form of organization.

The composition of Chicago’s R & D  labs by type of organization is similar 
to the nation, though Chicago has a slightly larger proportion of subsidiary 
labs (locally-based and branch labs). In the nation overall, subsidiary labs 
accounted for 45 percent of the total in 1985, an increase from 31 percent 
in 1976. In the Chicago area, their share dropped slightly from 48 percent 
to 47 percent. The relatively large share of labs accounted for by parent 
companies and their subsidiaries highlights the important role of these 
R & D  performers in the development and expansion of Chicago’s R & D  lab 
base.

Indigenous R & D  performers (i.e. Chicago’s single establishments, along 
with parent companies and their subsidiary labs), strongly dominate lab 
composition, accounting for 78 percent of the total in 1985. These per
formers are almost equally divided between multi-establishments and single 
establishments. The remaining 22 percent of R &D  labs is accounted for 
by branch labs associated with external R & D  performers who are head
quartered outside of the Chicago area.

It is important to note that the presence of a single establishment or parent 
company does not necessarily mean that R & D  is performed on site. A l
though not all the establishments without a lab can be positively identified, 
a sample estimation can be made. The point estimate for Chicago-based 
parent companies without a lab on site (based on the total number of labs 
listed in the Chicago area) is 41 percent, which appears extreme, but must 
be qualified by the fact that they all have labs within the Chicago area. A  
much smaller percentage of the single establishments, 7 percent, maintained 
only headquarters in the Chicago area and performed their R & D  elsewhere. 
When the data for all R & D  performers headquartered in Chicago (single 
establishments and parent companies) is summarized, the results show that 
an overwhelming majority (95 percent) have chosen to locate at least one 
lab in the Chicago area. For a single establishment, this means a joint 
headquarter-lab, and for a parent company, this means a headquarters plus 
several labs.

One possible explanation for the tendency of R & D  activities and related 
headquarter activities to locate at different sites within the same urban area 
is their different locational needs in relation to an urban area’s central 
business district. Over 65 percent of Chicago’s parent companies have 
chosen to locate their headquarters in the central city while only 39 percent 
have chosen to locate their labs there. Central cities tend to be a more at
tractive location for headquarters due to the close proximity of specialized 
legal and business services.
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The disaggregation of the absolute changes in R & D  labs according to forms 
of organization reveals that a disproportionate number of losses in R & D  
labs, in both absolute and percentage terms, are accounted for by parent 
companies and their subsidiary labs. While parent companies accounted 
for 13 percent of all labs in 1985, they accounted for 24 percent of the total 
labs lost from 1976 to 1985. Similarly, their subsidiaries accounted for 25 
percent of all labs while their losses accounted for 66 percent of the total. 
Single establishments fared better. Although they also experienced decline, 
their decline was relatively small.

In contrast to the decline among multi-establishments and single establish
ments, there was a growth of 7 percent in the number of branch labs. In 
addition to the absolute growth, the share of total labs accounted for by 
branch labs has been increasing while the share held by the other forms of 
organization has been declining. Although it appears that Chicago has 
gained R & D  labs because of a dispersion of subsidiary labs from the nation 
to Chicago, a word of caution is appropriate because Chicago may also 
have lost subsidiary labs of Chicago-based establishments to other regions. 
Thus, the net effect of lab dispersion on Chicago’s R & D  lab population 
remains uncertain.

A  possible nationwide shift towards branch labs is consistent with the ob
servations of R & D  lab decentralization reported by J. R. L. Howells in a 
study of pharmaceutical lab location in the United Kingdom (Howells
1984). Howells found that R & D  performers were locating labs away from 
corporate headquarters and proposed that the reason for the spatial 
dispersion of R &D  activities is the growing importance of locating R & D  
(especially applied R&D) at the site of production. The siting of R & D  fa
cilities at production locales offers several advantages such as facilitating 
communication and contact between the R &D  division of a company and 
the production division and allowing more specialized R &D  to meet the 
specific needs of each production facility. According to the Howells study, 
this decentralization trend is making R & D  location patterns more complex, 
more closely associated with manufacturing plants, and less tied to com
pany headquarters location.

Several important implications result from the observed shift in the R & D  
lab composition by type of organization. Firstly, the apparent success of 
Chicago in attracting branch labs contrasts with its reported weakness in 
attracting non-research branch activities (e.g. branch manufacturing facil
ities). Previous studies have shown that the South has recently outper
formed the Midwest in attracting branch plants that usually require the 
lower-skill lower-cost labor which has been associated with the South 
(Birch 1979; Malecki 1985). R &D  activities differ in their location prefer
ence from branch manufacturing plants because they are a crucial part of 
the initial production stage and require highly skilled labor (Joint Economic
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Committee 1982; Rees and Stafford 1983). The fact that Chicago has at
tracted these types of activities suggests that it possesses, to some degree, 
the locational attributes that R & D  labs typically seek out such as a high 
skill labor pool, large manufacturing base, market proximity, and access to 
major research universities and government research facilities.

Secondly, the growth of branch labs identifies them as showing strong po
tential in future R & D  growth in Chicago. That branch labs grew while 
Chicago-based R & D  performers experienced decline indicates that R & D  
lab growth in Chicago has been generated by external sources (parent 
companies of the branch labs) rather than internal sources. Over the study 
period, Chicago’s internal sources of R & D  growth overall (Chicago-based 
R & D  performers) were weak in spurring R & D  lab growth.

A  geographical overview of the external sources of R & D  expansion into 
Chicago shows that most of the parent companies of Chicago’s branch labs 
reside in states on the East and West coasts, especially New England and 
California, which are areas with relatively high concentrations of expanding 
technology-oriented industries. A  minority of the parent companies are 
located elsewhere in the Midwest. These external R & D  performers tend to 
be large multi-establishments which on average operate about twelve labs 
worldwide (though the range is from two to 108).

The examination of branch lab growth has brought to light the importance 
of large R & D  performing multi-establishments in the generation of R & D  
lab expansion and spin-offs. The following section pursues this topic fur
ther and addresses the influence of large multi-establishments on national 
R & D  activity in general and examines in detail Chicago’s large multi
establishments to determine their potential as an internal source of R & D  
lab growth.

The Contribution of Large Companies to R&D

The influence of large companies on R & D  efforts is underscored by their 
R & D  expenditures. When total private R & D  expenditures are examined, 
it appears that R & D  activity tends to be highly concentrated with a few 
large companies accounting for the majority of R &D  expenditures. Each 
year Business W eek  publishes a “R & D  Scoreboard” that lists those com
panies with six figure R & D  expenditures. In 1985 these companies num
bered 844 and accounted for an astounding 85 percent ($48.9 billion) of 
total private-sector R & D  expenditures while their R & D  labs accounted for 
less than one-forth of the total in the Directory.

To measure the presence of large R&D-intensive companies in the Chicago 
area, two lists were compiled for the years 1976 and 1984: one list com
prises those Chicago-based companies that are both listed in Business
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W eek's  “ R & D  Scoreboard” and ranked among Fortun e’s 500 largest U.S. 
corporations. The second is composed of the remaining Fortune 500 
Chicago-based companies that are R &D  performers and have R & D  labs in 
Chicago but that do not meet Business W e e k ’s criteria for listing in the 
“R &D  Scoreboard” (Table 5).

Studies of major R &D  performers in the U.S. have found that over time 
the same companies tend to dominate R & D  activities (Malecki 1979). This 
finding holds true in Chicago. O f the twenty-one Chicago-based companies 
listed in Business W e e k ’s 1985 “R &D  Scoreboard” (see Appendix II for list 
of companies, product, and R & D  expenditures), seventeen were listed in 
both the 1977 and 1985 “R &D  Scoreboards.” These twenty one Chicago- 
based companies had R & D  expenditures of $1.65 billion in 1984 which is 
3.4 percent of the total R &D  expenditures listed in the “R &D  
Scoreboard” (a percentage that slightly exceeds their number relative to the 
total number of companies listed). The outstanding fields of R & D  among 
these firms are electronics with four companies, drugs and chemicals each 
with three, and food and beverages and information processing each with 
two. The domination by drugs, chemicals, and food conforms to several 
of Chicago’s industrial strengths. However, the number of headquarters 
of electronics firms is not as easily explained by published industry em
ployment data on the area. It appears that much of the production segment 
of the electronics industry has located elsewhere while headquarters and 
attendant R &D  activities have remained in the Chicago area.

In addition to these R&D-intensive firms, there are fourteen more Fortune 
500 companies headquartered in the Chicago area that are active in R &D  
(i.e. they have R &D  labs in Chicago), but failed to make it on Business 
W e e k ’s “R & D  Scoreboard.” Some of the products of these companies 
overlap the products of the R&D-intensive firms (e.g. food products) while 
some do not (e.g. metal).

It is important to note that even though these companies are headquartered 
in Chicago, not all of their R & D  funds are spent there. A  rough estimate 
of the distribution of their R & D  funds is the ratio of their subsidiary labs 
in Chicago to the total number of their subsidiary labs. The twenty-one 
companies included in the “R & D  Scoreboard” owned 132 subsidiaries of 
which a minority 42 labs, (32 percent) were located in the Chicago area. 
The additional fourteen companies from the second list supported 69 sub
sidiaries of which 24 (35 percent) were located in Chicago. Although a 
larger percentage of their subsidiary labs are located outside of Chicago, the 
Chicago area encompasses a larger proportion of these labs in comparison 
to other individual urban locales.

Similar to its status in overall number of R &D  labs, the Chicago area ap
pears to have a strong representation of large R &D  performers even though
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T a b le  5
M a jo r  R€rD p e r fo rm e rs  h e a d q u a rte re d  in th e  C h ic a g o  a re a —1 9 7 6 -1 9 8 4

1976-1984 Change
Listed in both the "R&D

Scoreboard" & Fortune 500 1976 1984 Number Percent

Total 23 21 -2 -9
Located in:

Chicago 10 6 -4 -40
Suburban Cook County 8 9 1 12
DuPage County 1 3 2 200
Kane County 1 0 -1 -100
Lake County 3 3 0 —

Listed only in Fortune 500 
with labs in Chicago

Total
Located in:

16 14 -2 -12

Chicago 14 12 -2 -14
Suburban Cook County 1 1 0 —

DuPage County 1 0 -1 -100
Kane County 0 1 1 —

SOURCE: B u sin e ss  W eek  June 27, 1977 and July 8, 1985. Fortu n e  May, 1977 and April 29, 1985.

it has been experiencing a downward trend (Table 5). In 1976, twenty-three 
Chicago companies were listed in the “ R &D  Scoreboard” whereas by 1985 
the number had fallen to twenty-one. The decline can be attributed to three 
companies that closed their doors in Chicago and three companies that 
were no longer listed in Business W eek 's  “ R &D  Scoreboard.” On the posi
tive side, four companies were added to the list, two of them being new to 
the Chicago area. The fact that one of them engages in electronics reflects 
a growing strength in this field in Chicago (the other produces chemicals, 
already a strong field in Chicago).

In considering changes within the Chicago area, the number of Chicago 
companies listed in the “ R &D  Scoreboard” located in the central city has 
dropped from 10 to 6 while the number of companies (with labs) listed only 
in Fortune 500 also declined from 14 to 12 (Table 5). In contrast, the total 
number of these companies located in the surrounding area grew from 15 
to 17 with no significant growth concentrated in any particular area.
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To better understand the contribution of all thirty-five companies to R &D  
lab growth, a longitudinal analysis by company for the period 1976-1984 
was conducted on the number and turnover of labs in Chicago that are as
sociated with these companies. Given the size and endurance of large par
ent companies, it might be expected that they would be more stable in the 
retention of subsidiary labs. However, this has not been the case for 
Chicago’s major R &D  performers. Between 1976-1985, the number of 
subsidiary labs of the first 21 companies in Chicago dropped from 50 to 37 
while the number affiliated with the second 14 companies grew from 23 to 
24, mainly due to an increase in the fields of food and electrical instru
ments.

There are several possible reasons for the lab losses. While a large company 
is able to weather economic declines easier than smaller companies, it still 
is impacted by declines in the demand for its product which may result in 
declines in its R & D  efforts. The large companies who lost the most labs 
tend to have experienced product declines (e.g. agriculture equipment). 
Another reason for the decline in labs is consolidation of R & D  activities 
which does not necessarily reflect a decrease in R & D  activities. For ex
ample, one company which had three fewer labs in 1985 than in 1976 had 
been acquired, and thus, it is possible that some of its research functions 
were consolidated.

An examination of the composition of the overall decline reveals a high 
turnover rate for these R & D  labs. Between 1976 and 1985, twelve compa
nies (34 percent of the total) decreased the number of their subsidiary labs 
while only six companies (17 percent) expanded, and eighteen companies 
(49 percent) maintained the same number.

V .  T h e  P r o c e s s  o f  C h a n g e  i n  R & D  L a b s

Thus far in this study, only the net changes in number of R & D  labs by 
corporate form has been examined. In order to understand the process of 
R & D  lab change in the Chicago area, this section further disaggregates the 
changes into: birth and in-migration for growth and death and out
migration for decline (Table 6). There is a noteworthy methodological 
difference in the construction of Table 6 relative to Table 4. Table 6 in
cludes only those R & D  performers whose inclusion or exclusion in the D i
rectory could be positively identified under the above categories whereas 
Table 4 includes all R &D  performers.6

The data show that there has been a tremendous upheaval in R &D  labs 
across all forms of organization. The net change figures seen in Table 4 
belie the fact that much of the total decline in number of labs was 
counteracted by significant growth. Table 6 reveals that R &D  activity has
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T a b le  6
R 8-D  la b o ra to r ie s  c o m p o s it io n  o f  c h a n g e —1 9 7 6 -1 9 8 5

Growth Decline Difference
Type of organization Birth In-Migrations Total

(% of total)
Deaths Out-Migrations Total

( ------
Growth-Decline 
% of to ta l------

Single Establishments 76 3 79
(37.3)

80 9 89
(32.5)

-10
(16.1)

Parent Companies 19 1 20
(9.4)

24 2 26
(9.5)

-6
(9.7)

Locally-based labs 49 1 50
(23.6)

92 1 93
(33.9)

-43
(69.3)

Branch labs 62 1 63
(29.7)

62 4 66
(24)

-3
(4.8)

Total 206 6 212
(100)

258 16 274
(100)

-62
(100)

SOURCE: The D irectory  o f  In du stria l R esea rch  Laboratories (1977) and The D irectory  o f  A m erican  R esea rch  a n d  T e ch n o lo g y  (1986), 
Jacques Cattell Press.
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not stagnated in the Chicago area. To the contrary, Chicago has added 212 
labs to its base between 1976 and 1985. However, growth was coupled with 
a decline of 274 labs, resulting in a net loss with the greatest loss experi
enced by parent companies and their subsidiaries.

The losses differ across forms of organization. Single establishments out
performed parent companies and their locally-based subsidiary labs, con
tributing 37 percent of the growth while accounting for only 34 percent of 
the loss. Meanwhile, Chicago-based parent companies and locally-based 
labs accounted for 34 percent of the total decline while contributing only 
24 percent to the total growth. The losses of parent companies in the 
Chicago area have had great ramifications because they have often been 
accompanied by the closure of several subsidiary labs. Over 60 percent of 
the decline in local labs was due to the closure of a Chicago-based parent 
company between 1976-1985 (a lesser 53 percent of their growth was at
tributable to the start-up of a parent company).

Table 6 shows that branch labs recorded a loss of three labs which is con
trary to the recorded gain of eight branch labs in Table 4. This loss, how
ever, is not significant because certain branch labs whose growth could not 
be positively identified in a longitudinal accounting had to be excluded 
from the analysis.

Lab Migrations

An overwhelming proportion of changes in the number of R & D  labs con
sisted of births and deaths while very few involved migrations. Given this 
finding, it can be concluded that there is no sign of a mass exodus of R &D  
labs from the Chicago area, even though out-migrations outpaced in- 
migrations by over two to one. Out-migration of labs accounted for only 
6 percent of the total decline, and in-migration accounted for only 2.8 per
cent of the total growth. These findings are similar to those of studies on 
firm growth and decline conducted at a national level. David Birch, who 
has been doing extensive research on the job generation process, discovered 
that very few firms migrate from one area to another (Birch 1979).

In terms of form of organization, over half of the total R & D  lab migrations 
involved single establishments even though they accounted for only 40 
percent of all R & D  labs in the Chicago area. Most of these relocations 
were out-migrations from the Chicago area. In some instances, the Chicago 
area spawns R & D  organizations only to lose them to other areas. In con
trast, those that remain and achieve a larger scale have been less mobile. 
Parent companies and their subsidiaries appear more rooted to the local 
area with subsidiary lab migration explaining only 9 percent of all mi
grations even while their share of all labs was 25 percent. The migration 
of branch labs is commensurate with their share of all labs. Other things
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equal, it might be expected that these labs are more mobile because of their 
lack of attachment to a local corporate headquarters.

A  geographic breakdown of both in and out-migrations shows that most 
have occurred to and from Cook County with out-migrations dominating 
in-migrations by two to one (Table 7). Out-migration from the central city, 
accounting for 56 percent of the total, was the heaviest, which is consistent 
with the heavy overall decline of R & D  labs in the central city. This out
migration of nine labs was only partly offset by the in-migration of three 
labs. As to the destination of these out-migrants, there was no pattern of 
regional preference. Chicago R & D  labs migrated to all census regions. 
For in-migrations, the only commonality between them is that they emi
grated from the East with three from Ohio.

Intra-area Migrations

In contrast to inter-regional migration, migration within the Chicago area 
was quite prevalent. O f the 70 relocations that occurred between 1976 and 
1985, intra-regional migrations accounted for 68 percent (Table 8). These 
inter-regional migrations amounted to 8 percent of the total number of 
R & D  labs in the Chicago area. The distance covered by the intra-regional 
migrations was usually short with over 70 percent occurring within the 
same county. The dominance of short-distance relocations suggests that 
R & D  labs, once established, become closely tied to the local area and are 
dependent upon resources located in the immediate area, especially highly 
skilled and specialized labor force. Such was the case reported in a study 
of the scientific instrument industry (a highly R&D-intensive industry) in 
the United Kingdom (Oakey 1981). The scientific instrument study re
ported that the only firm movements in this industry were short-distance 
due to the dependence of the firm on the local labor force.

Intra-regional migration explains much of the growth in the suburbs and 
the contrasting decline in the central city. The City of Chicago lost 25 labs 
to the suburbs while it gained only 6; the net loss of 19 accounts for 21 
percent of the total loss experienced by the city. Suburban Cook County 
and DuPage county were net gainers with 13 and 6 new R & D  labs, re
spectively.

Examining intra-regional migrations by form of organization yields some 
noteworthy findings (data not displayed). As was the case with inter
regional migrations, locally-based subsidiary labs appear to be less 
footloose while single establishments were the most footloose. Again, most 
of these relocations were from the central city to outlying areas. Chicago 
lost fifteen parent companies to the suburbs while gaining only one, which 
suggests that the central’s city advantage in attracting manufacturing 
headquarters may be waning.
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T a b le  7
R & D  la b o ra to r ie s  in an d  o u t -m ig r a t io n s  in  

th e  C h ic a g o  a re a —1 9 7 6 -1 9 8 5

In-Migration To From— —
3 Chicago Connecticut, New Jersey, Ohio

3
6

Suburban Cook County Ohio (2), Pennsylvania

Out-Migration From To

9 Chicago California (2), Illinois, Indiana, 
Michigan, New Mexico, New York (3).

3 Suburban Cook County California, Nebraska, 
New Jersey.

4
16

DuPage County Florida, Minnesota, Virginia, Wisconsin

SOURCE: The D irectory  o f In dustria l R esea rch  Laboratories (1977) and The D irectory  o f A m erican  
R esea rch  a n d  T ech n o lo g y  (1986), Jacques Cattell Press.

V I .  T h e  R e l a t i o n  B e t w e e n  t h e  M a n u f a c t u r i n g  
a n d  R & D  S e c t o r s

Chicago does appear to have a comparative advantage in the R & D  stages 
of manufacturing. This finding is qualified by the fact that this comparative 
advantage has been slightly eroded during the 1976-1985 period due to 
heavy R & D  lab losses which were primarily concentrated in the City of 
Chicago. The primary source of the decline in R & D  labs were Chicago’s 
indigenous R &D  performers which suffered an 18 percent decline in num
ber. In contrast, branch labs recorded a 7 percent grqwth.

Why have Chicago’s indigenous sources of R &D  labs been weak in spurring 
R & D  activity? To what extent has the broad-based decline in Chicago’s 
manufacturing sector impeded its lab expansion? To answer these 
questions, this section reviews the manufacturing-R&D link by comparing 
the trend in overall manufacturing activity with the trend in R & D  lab 
change. In addition, specific manufacturing industries concentrated in the
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T a b le  8
M ig r a t io n  o f  R & D  la b o ra to r ie s  w i th in  th e  C h ic a g o  a re a —1 9 7 6 -1 9 8 5

TOTAL INTRA-AREA MIGRATIONS = 48
CITY OF CHICAGO - SUBURBAN MIGRATIONS Total = 31

TO:
Suburban

Cook DuPage McHenry Lake

Total from 
City of 

Chicago

FROM:
City of Chicago 16 7 1 1 25

FROM:
Suburban

Cook DuPage McHenry Lake

Total to 
City of 

Chicago

TO:
City of Chicago 3 1 2 0 6
SUBURB-SUBURB MIGRATIONS Total = 17

TO:
Suburban

Cook DuPage Kane Lake Total

FROM:
Suburban Cook 11* — — 1 12
DuPage — 3 — — 3
Kane — — 1 — 1
Lake 1 1

17

'Figures in diagonal represent intra-county migrations.

SOURCE: The D irectory  o f  In du stria l R esea rch  La boratories (1977) and The D irectory  o f  A m erican  
R esea rch  a n d  T e ch n o lo g y  (1986), Jacques Cattell Press.

Chicago area are linked to their attendant R &D  lab sector (labs are differ
entiated by field of R&D). The concentration of manufacturing industries 
can be compared with attendant lab concentration to indicate the extent 
that the area’s R & D  base complements or originates from the area’s pro
duction activity.
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The Manufacturing— R & D  Link

The close economic links between R &D  and manufacturing activity in 
general are evidenced by the fact that the majority of the R & D  labs in the 
Directory are owned and operated by industrial firms. The importance of 
R & D  in keeping production facilities competitive in the market place often 
means that R & D  activities are performed within the corporation itself. 
Several studies have confirmed that a significant amount of manufacturing 
firms undertake internal R&D. A  survey of manufacturers in selected ma
chinery industries found that 80 percent maintained some form of R & D  
activity (Rees et ah 1984). At the same time, a survey across independent 
high tech instrument and electronic firms revealed that 85 percent had some 
type of internal R &D  (Oakey 1984).

The importance of R &D  activities to manufacturing means that R & D  ac
tivities are frequently sited in proximity to manufacturing production and 
administrative activities. Previous studies of industrial R & D  location have 
shown that the location of manufacturing production activity, along with 
company headquarters activities, are primary factors in the siting of R & D  
activities (Malecki 1980 and 1981a; Howells 1984). A  survey of three di
verse manufacturing industries: metalworking and machine tools, scientific 
and industrial instruments, and radio and electronic components found that 
63 percent of the responding companies cited both proximity to 
company/division headquarters and proximity to main production unit as 
the most important factors in the location of their R & D  activities 
(Thwaites, Oakey, Nash 1981).

An examination of the location of manufacturing activity (as measured by 
value added and manufacturing employment) and R & D  lab population in 
seventeen urban areas (listed in Table 1) reveals that the two are highly 
correlated. The number of R & D  labs and value added in manufacturing 
had a positive correlation coefficient of .87 (1982; significant at the 1 per
cent level) while the correlation between number of lab(S and manufacturing 
employment was .70 (1985; significant at the 1 percent level).

Production process and R & D  activities are often so closely related that 
R & D  activities are incorporated directly into production activities at the 
same site. In fact, our own survey of R &D  related firms found that, for 
many, the activities of production and product research were almost indis
tinguishable.

The close locational and corporate links between manufacturing and R &D  
activity suggests that if an area’s manufacturing industry is on decline, its 
decline will adversely affect those area R & D  performers which support it. 
One reason is that, to some degree, R & D  expenditures represent an invest
ment good to an industry, a good that augments production capacity to
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serve an expanding markets (Schmookler 1967). R & D  activity—as an in
vestment good-w ill be very sensitive, then, to the market growth or decline 
of an industry.7 In the context of Chicago, this suggests that Chicago’s 
R & D  labs that have closed or no longer perform R & D  in the area were 
most likely those that had supported Chicago’s declining manufacturing 
industries.

A  comparison of the trends in Chicago’s manufacturing and R & D  sector 
reveals that the two have tended to move in tandem. The overall loss of 
R & D  labs has followed in lock step with the overall decline in Chicago’s 
manufacturing employment.8 Table 9 displays the percentage change in 
manufacturing employment and R & D  labs for the eight counties in the 
Chicago area. For four of the six counties for which data were available, 
the change in these variables were positively correlated: Cook, DuPage, 
Kane, and McHenry Counties. Between 1976 and 1984, Cook County lost 
21 percent of its manufacturing jobs and 22 percent of its R & D  labs 
whereas DuPage and McHenry Counties’ manufacturing employment grew 
41 and 22 percent, respectively, while the number of their R & D  labs in
creased 40 and 10 percent, respectively.

The gains in both R & D  labs and manufacturing employment in DuPage, 
Kane, and McHenry Counties highlight the growing strength of the suburbs 
in contrast to the declining position of the central city in both of these ac
tivities. The spectacular growth in both R & D  labs and manufacturing jobs 
in DuPage County stands out with 40 percent growth in both labs and 
employment which contrasts sharply with the precipitous 8 percent decline 
in manufacturing employment and the 30 percent decline in R & D  labs ex
perienced by the City of Chicago.

Two counties for which the positive correlation does not hold is Will 
County and to a lesser extent Lake County. Will County experienced 
growth in R & D  labs while experiencing decline in manufacturing employ
ment. The converse was true in Lake County where manufacturing em
ployment grew slightly and the number of R & D  labs decreased by one.

The interdependency between change in manufacturing employment and 
change in R & D  labs is not unique to the Chicago area. An analysis of 
seventeen urban areas, including Chicago, revealed a strong correlation 
between the two changes (.54, significant at the 1 percent level) (Table 10).

Despite the strong correlation, however, some metro areas display marked 
countertendencies in the two measures. Three areas, Denver-Boulder, 
Phoenix, and Boston, experienced a slight decline in number of labs (less 
than 6 percent) accompanied by strong manufacturing growth. That these 
areas lost R &D  labs despite the fact that they experienced strong growth 
in “high tech” manufacturing industries suggests a divergence in compar-
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T a b le  9
P e rc e n t c h a n g e  in R & D  labs  an d  

m a n u fa c tu r in g  e m p lo y m e n t—1 9 7 6 -1 9 8 5

Area
Percent Change 
in R&D Labs

Percent Change 
in Manufacturing 

Employment

Cook County -22.2 -21.1

DuPage County 40.0 40.5

McHenry County 10.0 21.0

Lake County -3.8 3.4

Kane County -6.7 -2.7

Kendall County - -
Will County 20.0 -19.5
Grundy County

City of Chicago -30.1 -8.1*

’ Most recent data available for the City of Chicago is from 1984.

SOURCE: The D irectory  o f  In dustria l R esea rch  Laboratories (1977) and The D irectory  o f  
A m erican  R e se a rc h  a n d  T ech n o lo g y  (1986), Jacques Cattell Press; and Illinois Department of 
Employment Security, Economic Information and Analysis Division.

ative advantage between production and research activities in these areas.9 
As a word of caution, however, this evidence may reflect an imperfection 
in using the number of labs as a proxy for R &D  activity. Labs may have 
undergone consolidation in these areas over the study period, and thus, it 
is possible that R &D  activity remained stable or even increased.

In addition to the impact local manufacturing industries have on local 
R & D  activities, there is the influence of manufacturing industries primarily 
located outside of an area that also generate R & D  activity in the area. 
Their influence is reflected by the proportion of branch labs in an area. In 
the Chicago area, branch labs account for almost a fourth of the total lab 
population (Section IV). The locations of the R &D  performers that have 
chosen to locate branch labs in the Chicago area tend be in areas where 
manufacturing employment has grown overall between 1976 and 1985 (e.g. 
California and along the northeast coast). Thus, it is highly probable that 
these parent companies and labs support a more robust sector of emerging 
industries concentrated in locales that are spinning-off R & D  labs into 
other areas.
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T a b le  10
C h a n g e  in  R & D  la b o ra to r ie s  an d  m a n u fa c tu r in g  e m p lo y m e n t  

in  s e le c te d  m e tro  a re a s —1 9 7 6 -1 9 8 5

Numeric Change Percent Change

Area
R&D Labs 
1976-1985

Manufacturing
1976-1984* R&D Labs

Manufacturing
Employment

Atlanta 16 34,952 19.3 24.2

Boston -14 63,804 -2.3 12.4

Chicago -89 -118,556 -13.9 -15.9

Cleveland -257 -46,681 -41.6 -17.8

Dallas-Ft. Worth 30 42,350 25.2 22.9

Denver-Boulder -8 20,522 -5.7 25.5

Des Moines 2 -3,379 20.0 -12.3

Detroit -26 -84,098 -14.2 -15.4

Gary-Hammond -5 -26,333 -50.0 -28.0

Indianapolis 4 -10,802 1.8 -8 .8

Milwaukee-Racine -22 -28,516 -14.9 -14.4

Minneapolis-St. Paul 2 42,649 1.5 20.1

New York-NY-NJ -77 -128,653 -5.3 -18.5

Philadelphia -44 -54,621 -12.8 -11.9

Phoenix -4 47,222 -.7 65.2

Raleigh-Durham 3 22,067 9.4 58.2

San Francisco-Oakland- 
San Jose

11 5,548 2.5 6.8

*Most recent data available from C o u n ty  B u s in e s s  Patterns.

SOURCE: R&D Labs: The D irectory  o f  Indu stria l R esea rch  Laboratories (1977) and The D irectory  o f  A m erican  R esea rch  a n d  
T e ch n o lo g y  (1986), Jacques Cattell Press; and Manufacturing employment: U.S. Department of Commerce C o u n ty  B u s in e s s  
Patterns.
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While the above analysis examines the broad link between the manufac
turing sector and the R & D  sector, the following analysis focuses on those 
specific manufacturing industries that are concentrated in the Chicago area 
(mainstay industries) and those R & D  labs (differentiated by field of R&D) 
that directly support these industries. Such an analysis can determine what 
type of industries dominate the local economy, whether or not they are 
R &D  intensive, and whether or not R & D  labs whose field of R & D  matches 
these industries are equally concentrated in Chicago.

Because the Midwest has tended to retain headquarters establishments of 
many manufacturing firms (Jusenius and Ledebur 1976; Malecki 1985), it 
is expected that Chicago tends to retain R & D  activities attendant to its 
mainstay industries as well. Indirect evidence to this effect has surfaced in 
an analysis of the technological intensity (as measured by scientific and 
engineering personnel) of manufacturing industries in the Midwest. It was 
found that the Midwest’s mainstay industries are more technology intensive 
in comparison to their national counterparts (i.e. these industries tend to 
employ relatively more scientists, engineers, and technicians than their na
tional counterparts; Giese and Testa 1987).

By disaggregating the manufacturing sector by industry and matching these 
industries with fields of R&D, it is possible to determine the extent to which 
the positive overall correlation between manufacturing growth (decline) and 
R & D  lab growth (decline) is maintained across individual industries and 
fields of R&D. An insightful finding results: a subset of R & D  labs asso
ciated with industries that are highly concentrated in the Chicago area have 
performed well relative to the nation, partly offsetting the general decline 
in overall R & D  labs in the area from 1976 to 1985. Several of these fields 
of R & D  have even weathered the decline of their manufacturing counter
part.

To begin the analysis of Chicago’s manufacturing base, a list of Chicago’s 
mainstay industries was compiled. To identify these industries, an em
ployment concentration index was calculated for each 3-digit SIC code in 
manufacturing (a ratio of the industry’s share of total employment in 
Chicago relative to its share in the nation). Those industries with a value 
greater than one—signifying an above average concentration of that indus
try in Chicago—are listed in Table 11. The list comprises a diverse industry 
mix with traditional industries as well as high tech industries. In addition 
to these manufacturing industries, two service industries were added be
cause of their significance as high tech, high growth industries and because 
they are relatively concentrated in the Chicago area. They are: data
processing and computer software.

The R&D-Manufacturing Link Within Chicago’s Mainstay Industries
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T a b le  11
In d u s tr ie s  C o n c e n tra te d  in  C h ic a g o —1 9 7 6 -1 9 8 4

Employment
Concentration* 1 Employment 1976-1984

Manufacturing Industry 1976 1984 1976 1984
Change in Percent 

number change
(ranked by Chicago 
employment concentration)

Railroad Equipment 5.67 8.01 12,403 8,120 -4,283 -34.5
Confectionery 4.64 4.70 11,425 9,326 -2,099 -18.4
Construction Equipment* 3.75 2.79 22,867 9,612 -13,255 -58.0
Paints* 2.53 2.48 6,645 4,811 -1,834 -26.7
Cosmetics* 2.02 2.39 9,734 10,906 1,172 12.0
Office Equipment & Machines* 3.89 2.39 9,336 5,573 -3,763 -40.3
Paper Board 1.83 2.02 15,461 14,164 -1,297 -8 .4
Metalworking 1.77 1.78 21,101 16,765 -4,336 -20.5
Materials Handling* 1.44 1.78 3,345 3,631 286 8.6
Miscellaneous Plastic Products 1.58 1.62 25,907 31,856 5,949 23.0
Communication Equipment* 1.94 1.55 35,996 26,395 399 1.1
Pharmaceuticals* 1.89 1.49 11,807 9,209 -2,598 -22.0
Medical Instruments & Equipment* .73 1.33 1,501 3,015 1,514 100.9
Photographic Equipment* 2.00 1.26 8,715 4,927 -3,788 -43.5
Agricultural Chemicals* n.a. 1.05 n.a. 873 - -
TOTAL Chicago 196,243 168,310 -27,933 -14.2

Service Industry

Data Processing* 1.02 4.21 4,831 35,914 31,083 653.4
Computer Software* .95 1.15 2,505 9,477 6,972 278.3
TOTAL Chicago 7,366 45,391 38,055 518.7

‘ High Tech Industries

n.a. = comparable data not available.

1The concentration index is a ratio of the employment in each industry in Chicago as a percentage of total employment in 
Chicago relative to the national employment in each industry. A ratio of greater than one indicates an above 
average concentration.

SOURCE: U.S. Department of Commerce. C o u n ty  B u s in e ss  Patterns.
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The high tech or R & D  intensive industries are denoted by asterisks and 
were defined by applying two widely-used methods. The first differentiates 
high tech industries from other industries by examining the proportion of 
scientists, engineers, and technicians (SET) in an industry’s labor force. 
The second identifies R &D  intensive industries by their R & D  expenditures 
to total sales ratio. For the purposes of this study, the R & D  measure is 
preferable for several reasons. Firstly, it provides data on a finer break
down of manufacturing industries (4 digit SIC code level) than does the 
SET data (mainly 3 digit SIC code level). Thus, it allows a closer matching 
of industries with specific R & D  fields. Secondly, it is an unambiguous 
measure of an industry’s R & D  effort whereas SET measures the skill level 
of an industry’s labor force which may or may not be employed in 
R&D-related activities. However, R &D  expenditures are not reported for 
all R&D-intensive industries. Thus, in order to avoid overlooking these 
industries, industries with a high percent of SET are used to augment those 
chosen using the R & D  expenditure criteria (Appendix III provides a de
tailed explanation of the two methods of identifying high tech industries 
and a list of these industries).

As the number of asterisks reveal, Chicago is far from being devoid of high 
tech industries. O f the top twenty high tech industries defined by high SET 
employment, Chicago has an above-average employment in ten (Appendix
III). O f the 14 industries defined by above average R & D  expenditures, 9 
are concentrated in Chicago. Chicago has strengths in a cross section of 
these industries such as construction equipment, paints, office machines, 
communication equipment, and pharmaceuticals. These industry strengths 
have implications regarding the presence of complementary R & D  activity 
in the Chicago area.

Although the number of high tech industries bodes well for Chicago’s in
dustrial R & D  activity, they are not the only pillars of Chicago’s R & D  base. 
It is important to take into account the R &D  contribution made by 
Chicago’s less tech-intensive industries which include: railroad equipment, 
confectionery products, paperboard, metalworking machinery, and miscel
laneous plastics. Their inclusion in this analysis is important for several 
reasons. Firstly, their R &D  activities reflect efforts at technological ad
vancements which can possibly improve their competitiveness and thereby 
regenerate them. This potential for industrial regeneration is paramount 
to the Chicago area which has been beleaguered by manufacturing decline. 
Secondly, as the following Table 12 indicates (discussed below), the number 
of R & D  labs whose field of R &D  can be directly matched with these in
dustries is often significant (e.g. paper and plastics). In the Chicago area, 
the less tech-intensive industries and their attendant labs appear to com
prise a significant share of its industrial R &D  base.
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T a b le  12
R & D  labs  by f ie ld  o f  R & D -1 9 7 6 -1 9 8 5

R&D
Concentration* 1 

in Chicago
Labs in Chicago 

(in U.S.) 1976-1985

Field of R&D 1976 1985 1976 1985
Change in 

number
Percent
change

(ranked by Chicago 
employment concentration)

Railroad Equipment 1.07 1.24 5 (3 1 ) 4 (28) -1** -20
Confectionery 5.50 6.92 7 (20) 5 (14) -2** -29
Construction Equipment* .76 2.57 1 (21) 3 (23) 2 200
Paints* .81 .70 5 (96) 3 (85) -2** -40
Cosmetics* .94 1.05 6 (100) 5 (95) - r * -17
Office Equipment & Machines* 1.81 2.35 3 (26) 3 (25 ) 0**
Paper .65 1.88 4 (9 7 ) 10 (107) 6 150
Metalworking 1.14 1.50 8 (110) 6 (80) -2** -25
Communication Equipment* .45 1.12 4 (141) 9 (162) 5 125
Materials Handling* .83 1.32 9 (170) 8 (118) -1** -11
Plastics & Plastic Products .74 1.00 18 (382) 19 (380) 1** 6
Pharmaceuticals* .82 1.43 11 (212) 18 (252) 7 64
Medical Instruments & Equipment* 1.19 .54 8 (105) 4 (150) -4 -50
Photographic Equipment* .27 .92 2 (115) 4 (8 7 ) 2** 100
Agricultural Chemicals* .47 .82 2 (66) 2 (49) 0**
Data Processing* .54 .53 8 (233) 7 (26G) -1 -12
Computer Software* .40 .64 8 (316) 11 (340) 3 38
Electronics* (excluding 

communication equip.)
.85 .92 7 (132) 13 (281) 6 86

TOTAL Chicago (U.S.) 121 (2347) 131 (2521) 10 (174) 8 (7)

'High Tech Industries

"Number of U.S. labs in this field declined.

1The concentration index is a ratio of the number of labs in each field in Chicago as a percentage of all labs in Chicago relative 
to the nation. A ratio of greater than one indicates an above average concentration.

SOURCE: The D irectory  o f  Indu stria l R esea rch  Laboratories (1977) and The D irectory  o f  A m erican  R esea rch  a n d  
T ech n o lo g y  (1986), Jacques Cattell Press.
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Beginning with a list of Chicago’s mainstay industries (Table 11), it is pos
sible to identify related fields of R & D  and a subset of attendant labs (Table
12). These R & D  labs are not the only R &D  labs supporting the area’s 
mainstay industries but those that could be matched unambiguously with 
mainstay industries. The fields of R &D  are taken directly from those in
dexed in the Directory and their index title identically matches the industry 
title (e.g. the cosmetics R &D  field and the cosmetics industry).10 The elec
tronics industry, which is1 listed as an R & D  field but does not exist as a 
single industry (three or four digit SIC code), is added because the Chicago 
area contains the headquarters of three of the nation’s major electronic 
firms (Motorola, Pittway, and Zenith Electronics).

Examining the relationship between R & D  lab and employment concen
tration indices reveals that, in 1976, the two are strongly positively corre
lated (r = .53 significant at the 5 percent level). This correlation strongly 
supports the theory of interdependence between the type of R &D  fields that 
are concentrated in an area and the type of manufacturing activity that 
dominates. These ties have eroded slightly in recent years as the Chicago 
area’s econofny and R & D  activities have become more diverse (r=.33, 
1984).

The slight deterioration in the relationship between employment concen
tration in the area’s mainstay industries and lab concentration in a subset 
of R & D  fields supporting them, however, belies the fact that Chicago’s 
mainstay industries have generated a growth spurt of R & D  related activ
ities. Over the 1976-1985 period, the segment of Chicago’s R & D  base un
der study has remained strongly rooted to these mainstay manufacturing 
industries and has actually expanded. Chicago’s comparative advantage in 
these fields of R & D  (as measured by concentration relative to the nation) 
has increased by a larger percentage (68 percent) than its comparative ad
vantage in corresponding manufacturing industry employment (25 percent). 
The growth in R &D  lab concentration can also be seen on a field by field 
basis. The number of R &D  fields having a concentration index of greater 
than one grew from five in 1976 to thirteen in 1985. Between the nine 
years, the index had gone up for fifteen fields while going down for three.

Growth in the lab concentration indices was accompanied by growth in the 
overall number of these labs. Despite the net decline experienced by the 
Chicago area in R &D  labs across all fields, Chicago has not only main
tained but also has strengthened its foothold in some fields of R & D  which 
support its dominant industries. These eighteen fields of R & D  have expe
rienced an overall growth of 8 percent which slightly exceeds their growth 
in the nation of 7 percent.
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The strength of Chicago’s labs in these fields of R & D  is also shown by 
calculating the competitive component of their growth (a component of the 
shift-share equation).11 The competitive component is calculated as:

eic(ric - r in)

where eic = number of labs in field i in
Chicago at the beginning of the period, 1976 

ric = growth rate of field i in Chicago 
rin = growth rate of field i in the nation.

The result shows that Chicago has a positive competitive effect, a gain of 
12 labs. In other words, Chicago area labs in these fields of R & D  have 
grown overall more rapidly than their national counterparts. Thus Chicago 
appears to have a competitive edge in these R & D  fields.

Contrasting with the overall growth in Chicago’s dominant R & D  fields is 
the overall decline in dominant manufacturing industries themselves. As a 
whole these industries in Chicago suffered a significant employment decline 
of 14.2 percent over the 1976-1984 period whereas their national counter
parts grew 13 percent. Only five of the fourteen manufacturing industries 
experienced a rise in employment; the medical instrument and equipment 
industry performed particularly well.

The decline in production related activities in Chicago’s mainstay industries 
is also seen by calculating the competitive component of the change in 
employment (calculated in the same manner as the one for labs with eic 
being the 1976 employment in industry i in Chicago). The competitive 
component is negative and large (-39,632 employees) and contrasts with the 
positive competitive component calculated for the subset of R & D  labs as
sociated with these industries. The negative competitive component for 
manufacturing suggests that Chicago’s competitive advantage has weak
ened in the production end of the product cycle while the positive R & D  
competitive component reflects Chicago’s strength at the frontend of the 
product cycle, in R & D  activity.12

The high tech industries identified among Chicago’s mainstay industries 
should be analyzed further both because of their greater R & D  intensity and 
because these industries have represented growth sectors for the nation’s 
economy in recent years. High tech industries among Chicago’s mainstay 
industries have performed similarly to its traditional industries. Employ
ment concentration indexes reveal that Chicago’s comparative advantage 
in the frontend activities of the product cycle for high tech industries (R&D  
labs in related fields) has gained even while production employment has 
fallen. Employment concentration indexes in six of the high tech industries 
declined (historical data were only available for nine of the ten high tech
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industries) whereas seven of the ten fields of R & D  which support Chicago 
high tech industries experienced an increase in concentration.

Employment declines experienced in Chicago’s high tech industries are 
disappointing in light of strong employment gains in their national 
counterpart industries. Nevertheless, high tech manufacturing has acted 
as a counterweight to steep employment declines in other mainstay indus
tries. O f the five mainstay industries that did record employment growth 
in Chicago, four can be classified as high tech: cosmetics, communication 
equipment, materials handling equipment, and medical instruments and 
equipment.

The performance of the area’s two service industries, data processing and 
computer software, far surpassed that of the manufacturing industries with 
their combined labor force increasing five-fold (though they started from a 
small base).

While the aggregate picture presented in Table 12 shows overall R & D  
strengths in these fields, the individual performance of these fields of R & D  
varies significantly. Eight fields of R & D  have experienced growth, eight 
fields have suffered decline. Net growth resulted because the declines, ex
cept in the case of medical equipment and instruments, were of a minor 
degree (one to two labs) whereas the growth was of a relatively larger 
magnitude (one to seven labs). Five fields of R & D  performed exceptionally 
well, more than doubling the number of their labs and increasing their 
concentration in the Chicago area. They are construction equipment, pa
per, communication equipment, photographic equipment, and electronics.

The reasons for the variations in growth and decline across fields of R &D  
are obscure. Observed decline in certain R &D  fields may be traceable to 
the decline of their manufacturing counterpart or may mirror a national 
downward trend in these fields of R&D. Four of the eight fields that lost 
labs in Chicago supported industries that suffered severe employment de
clines (confectionery, paints, metalworking, and railroad equipment). 
However, four of the eight fields that expanded did so despite a decline in 
their manufacturing counterpart (paper, pharmaceuticals, construction 
equipment, and photo equipment). The latter finding further suggests that 
for certain industries, Chicago has a greater tendency to retain R & D  ac
tivity than to retain production activity.

The decline in the four other fields of R & D  (paints, medical instruments, 
cosmetics, and data processing) whose manufacturing counterpart ex
panded in terms of employment proves harder to explain and could be due 
to unique area-industry events. In the case of the largest loss of R & D  labs 
(medical instruments and equipment), the decline was concentrated in one 
company after it had been acquired (G.D. Searle). In the case of paints and
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cosmetics, their poor performance may stem from their decline at the na
tional level.

The performance of the paints and cosmetics industries suggest that certain 
R & D  fields in the Chicago area have been impacted by national industry 
decline. Comparison of the performance of Chicago’s R & D  labs listed in 
Table 12 with their national counterparts reveals that six of the eight fields 
that lost labs in Chicago also suffered a decline in labs at the national level. 
The decline in these six labs may be attributable to a national trend rather 
than the lack of a supportive R & D  environment in Chicago. In fact, five 
of these fields, despite their decline, have become more concentrated in the 
Chicago area which suggests that these Chicago labs have performed better 
than their national counterparts.

In summary, the results of the above analysis have shown that much of 
Chicago’s R & D  activity is associated with industries that are concentrated 
in Chicago. Moreover, in contrast to overall R & D  labs, a subset of these 
labs (i.e. those that support Chicago’s mainstay industries and have iden
tical labels) expanded from 1976 to 1985 and displayed a slight competitive 
growth in comparison to the nation. These findings suggest that Chicago 
is not necessarily lacking a conducive environment for R & D  and that the 
decline in certain R & D  fields may be due to national trends and the lagging 
growth of Chicago’s industries compared to their national counterparts as 
indicated by a negative competitive component.

The fact that half of the expanding R & D  fields associated with Chicago’s 
dominant industries grew despite the decline experienced by their manu
facturing counterpart in Chicago gives additional support to the hypothesis 
that, for at least part of its manufacturing sector, Chicago has a compar
ative advantage in R & D  intensive activities and, in the case of several in
dustries, these R & D  activities have been a counterweight to the decline of 
manufacturing activity. Chicago’s comparative advantage in the innovative 
end of manufacturing has possibly sharpened.

C o n c l u s i o n s  a n d  E c o n o m i c  D e v e l o p m e n t  I m p l i c a t i o n s

What can be concluded from the study is that even though overall R & D  
activity in Chicago has been faltering, it still remains one of the more 
promising avenues for economic development. The reversal of the strong 
lab growth reported in Chicago from 1964 to 1974 should not be inter
preted as a sign that Chicago’s relative strength as an industrial R & D  cen
ter has been eroded. A  study of seventeen urban areas over the period 
1976-1985 shows that, in terms of R & D  concentration, Chicago moved up 
from the sixth to the fifth ranking.
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Despite the decline in manufacturing and in labs overall, Chicago’s R &D  
labs have shown some vitality as evidenced by the finding that over 200 
R & D  labs started up in the Chicago area between 1976 and 1985. How
ever, their contribution to Chicago’s comparative advantage in industrial 
R &D  was counteracted by a greater number of R & D  lab deaths.

Within the Chicago area, the geography of R & D  activity has changed. The 
central city has been experiencing a net decline in R & D  labs which follows 
the trend in its manufacturing employment. At the same time, the subur
ban Chicago area overall has enjoyed a net growth in both R & D  and 
manufacturing activity. In regards to economic development, these trends 
suggest that R & D  activity has not eased the economic problems of the 
central city. Nevertheless, R & D  activity continues to be an important 
segment of the central city economy. For the areas surrounding the city 
of Chicago, the strength of R & D  activity is auspicious not only for the fu
ture of R & D  labs there but also for manufacturing activity. Thus, it will 
not be surprising to find that R & D  activity will grow in the Chicago area 
in coming years, especially in those areas where manufacturing is presently 
flourishing (e.g. DuPage County).

Examination of lab growth and decline across forms of organization offers 
additional insights into the source of Chicago’s R & D  activity. Branch 
plants (external sources of R & D  activity) experienced net growth whereas 
parent companies and their subsidiaries (internal sources) suffered net de
cline. Two forces appear to be underlying the contrast in performance be
tween forms of organization. The first is the decline in Chicago’s 
manufacturing sector, and the second is its general attractiveness to R & D  
activities. The weakness of its parent companies in generating R & D  lab 
growth may reflect an internal disadvantage attributable to the area’s de
clining manufacturing sector. Because the overall performance of 
Chicago’s manufacturing industries has been lagging behind that of other 
industries (especially those which are categorized as high tech and tend to 
be concentrated on the East and West coasts), it appears that Chicago’s 
manufacturing industries overall have less potential in generating R &D  
activity and lab growth than those industries which are expanding and tend 
to be located elsewhere. However, because of Chicago’s locational attri
butes (e.g. concentration of skilled labor, manufacturing activity, and cor
porate headquarters), it appears that Chicago has benefited from spillover 
manufacturing and R &D  lab expansion originating from industries whose 
core remains elsewhere. As evidenced by the growth of branch labs, 
Chicago has displayed a strength in attracting R & D  activity from external 
sources and thus should continue to take advantage of some national de
concentration of R &D  labs and high growth industries.

That external sources of R & D  lab growth outperformed internal sources 
does not mean, however, that Chicago should discount the potential of its
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indigenous labs to grow and expand. A  detailed analysis of the link be
tween the performance of Chicago’s mainstay manufacturing industries and 
the performance of a subset of R & D  labs whose field of research supports 
them showed that these R & D  labs in Chicago have experienced an overall 
growth which surpassed that of their national counterparts. Moreover, 
over half of the expanding R &D  fields grew despite employment decline in 
their related manufacturing industry. These findings suggest that this part 
of the Chicago area economy has become increasingly specialized in in
dustrial R & D  activities, engaging, in R & D  as opposed to routinized pro
duction of manufactured products.

The links between the Chicago area’s R & D  activities and its manufacturing 
activities have been examined in several contexts within this study. The 
chief finding is that Chicago’s R & D  activity is closely tied to its manufac
turing base and that the level of manufacturing activity influences that of 
R&D . The observed link of Chicago’s industrial R & D  with manufacturing 
suggests that the overall decline in R & D  labs from 1976-1985 in Chicago 
largely stems from its declining manufacturing sector rather than the ab
sence of other factors that provide a supportive environment for research 
activities (e.g. a high skilled labor force, headquarters of major R & D  per
formers, and renowned universities.)

In looking toward economic development policy, the finding that there is 
a strong interdependency between manufacturing activity and industrial 
R & D  activity indicates that while the Chicago area is becoming relatively 
well suited for industrial R & D  activity rather than manufacturing pro
duction, the promotion of the former might be best accomplished in con
junction with the promotion of the latter. Economic development plans 
that focus solely on attracting and promoting R & D  activities because of 
their appeal as a clean white collar industry fail to realize that much of an 
area’s industrial R & D  activity supports its indigenous manufacturing in
dustries.

1 The term lab in this study denotes an establishment undertaking research and/or 
development for the industrial sector whether or not a lab per se exists at the site.

2 Economic development policy is often alternatively directed toward diversifying 
a region’s economic structure in order to smooth out cyclical swings, to lower the 
risk of experiencing a very low growth rate and to avoid sudden changes in eco
nomic growth rates. However, for a region undergoing broad decline such con
siderations can become secondary to re-establishing former levels of economic 
activity and growth.

The comparative advantage approach can also be distinguished from ‘industrial 
policy’ or ‘targeting’ in that the comparative advantage approach does not ‘pick 
winners’ as does the latter. Instead, it provides complementary infrastructure and
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services favoring and accelerating a line of development that the region will likely 
follow in any event.

3 Employment at commercial labs is available from County Business Patterns 
(CBP) ,  but they include only two service industries (R&D labs and commercial 
testing labs) and, more importantly, do not measure R&D lab employees who are 
under the manufacturing industry umbrella. In addition, R&D lab employment 
is often unavailable for the smaller counties within a metro area because of dis
closure rules.

4 A complete count of R&D labs cannot be extracted from common census data 
sources such as the Census o f  Manufactures because labs that are wholly-owned 
subsidiaries of manufacturing firms are commonly counted jointly with manufac
turing establishments and corporate headquarters. For this reason, the R&D lab 
Directories are used in this study to derive a count of R&D labs, even though the 
data do not represent a census count or a random sample that can be 
benchmarked against a census count. A further analysis of the database statistical 
properties can be obtained from the authors.

5 For the Chicago area, the use of employment to measure a sub-region’s share 
of manufacturing activity results in a similar distribution of manufacturing activity 
as the use of establishments. Share of manufacturing employment was chosen in 
order to be consistent with the choice of change in manufacturing employment 
as a proxy for the performance of manufacturing in Section VI. See footnote 8 
in Section VI for a detailed explanation.

6 The major obstacle to including all establishments in Table 6 was the difficulty 
in tracing single establishments and parent companies that underwent name 
changes, were acquired by another company, or changed their form of organiza
tion (e.g. a lab could have been a single establishment in 1976 but added subsid
iaries, thereby becoming a parent company). As a result, the figures in Table 6 
are biased downward for single establishments and parent companies and thus 
differ slightly from those in Table 4.

7 It is acknowledged that there are many factors that influence the R&D spending 
of an industry, and these will change over time. For example, changing compet
itive market structure of an industry such as the introduction of foreign competi
tion into the U.S. auto market could incite increased R&D activity. Alternatively, 
a scientific breakthrough may stimulate a rash of applied innovations in an in
dustry because the costs of such endeavors have been lowered (Schumpeter 1939; 
Rosenberg 1976).

8 The most common measures of manufacturing activity include manufacturing 
employment, the number of manufacturing establishments, or value added (i.e. a 
measure of manufacturing output net of intermediate goods). Value added is most 
preferable because it measures payments to factors of production involved in 
“creating value” (e.g. wages, interest on capital, profits, and taxes). However, 
at the local area level, value added data are not available on a timely basis (1982 
data are the most recent). Change in manufacturing employment was chosen be
cause it better reflects the change in manufacturing activity than does the change 
in establishments.

One problem with using establishments is that they vary in size to a large degree 
so that movements in activity are not as finely measured as they are by number
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of employees. For example, a loss of one establishment could lead to a drastic 
change in manufacturing activity in an area if it were a large establishment (500 + 
employees) or to only a minute decrease if it were a small one (less than 10 em
ployees).

A second reason for the choice of manufacturing employment over establishments 
is that manufacturing employment is a better proxy for value added. A compar
ison of value added data, manufacturing employment, and manufacturing estab
lishments in the Chicago area was made for the period 1976 and 1982. It revealed 
that the change in manufacturing employment followed the trend in value added 
whereas change in establishments did not. In particular, several counties recorded 
growth in manufacturing establishments while experiencing decline in manufac
turing employment and value added. The decomposition of growth in establish
ments by size provides an explanation for their growth by revealing that the 
Chicago area has lost many large establishments (250+ employees) while gaining 
small establishments. The implication of this skewed growth is that if growth is 
concentrated in small establishments and decline in large establishments, the 
number of establishments may grow without any positive effect on manufacturing 
activity. Because this is the case in the Chicago area, the change in establishments 
is not as good a proxy for the change in manufacturing activity as is manufac
turing employment.

Using change in manufacturing employment has some deficiencies, however. One 
problem is that part of the change in manufacturing employment may be due to 
labor substitution (e.g.when a company automates) that would cause manufac
turing employment to decline but value added to remain stable or increase. 
However, mismeasurement due to labor substitution does not appear to pose a 
major problem in the analysis of Chicago’s manufacturing activity. It can be in
ferred from the drop in large establishments and in value added in the Chicago 
area that the majority of the decline in manufacturing employment is due to a 
drop in manufacturing activity rather than labor substitution.

Similar problems arise, though to a lesser degree, with the use of R&D labs as 
proxies for R&D activity. However, the size distribution of R&D lab does not 
vary as much as the size distribution of manufacturing establishments because the 
majority of R&D labs have 20 or fewer employees. Although the R&D lab 
measure is not perfect, it provides the most comprehensive evaluation of R&D 
activity at the metropolitan area level of geography.

9 Employment growth between 1976 and 1984 of the top 20 high tech industries 
(defined by percentage of scientists, engineers, and technicians in the industry) 
was 27 percent in Boston, 98 percent in Denver, and 42 percent in Phoenix.

10 The accuracy of these analyses rely on several assumptions: firstly, that the 
R&D field definitions in 1976 are consistent with those in 1985 and secondly, that 
the Directory made an accurate assessment of the R&D activity undertaken by 
individual labs.

11 There are three components in the shift share equation: the national compo
nent, the industry mix component, and the competitive component. The com
petitive component is of interest in this study because it indicates whether 
Chicago’s R&D labs in these particular fields are growing faster (a positive com-
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ponent) or slower (a negative component) than their national counterparts. A 
positive (negative) component reflects a comparative advantage (disadvantage).

12 An alternative hypothesis is that the Chicago economy has lagged in substitut
ing capital for labor (i.e. output has possibly grown in mainstay industries). 
However, production data is unavailable to confirm or deny this hypothesis.
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S o u r c e  o f  t h e  R & D  L a b o r a t o r y  D a t a

The source of the R & D  laboratory data is the publication Industrial Re
search Laboratories o f  the United States whose title changed in 1986 to The 
Directory o f  American Research and Technology. The time period examined 
here spans from 1976 to 1985. Thus the 1977 (15th) and the 1986 (20th) 
editions which provide a directory of R & D  performing establishments in 
existence in 1976 and 1985, respectively, are used. The Directory contains 
information on establishments engaged in fundamental and/or applied re
search. Though most of the establishments perform R & D  on site (86 per
cent of all establishments included in the Directory), some do not and 
choose to perform it at other locations. Because of the difficulty in identi
fying the latter establishments, all establishments listed in the Directory 
(within the geographic areas under study) were included in the study. A  
description of the methodology used to construct the data base can be ob
tained from the authors, along with results from a formal investigation of 
the statistical properties of the data base.

A p p e n d i x  I
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The following is a list of the twenty-one Chicago-based companies listed in 
Business W eek 's  “R & D  Scoreboard” (July 8, 1985) and in Fortune 500
(1985).

A p p e n d i x  I I

R&D Expenses
Company Area Total Percent of Sales

Abbott Labs Drugs $218.7 7.0%

Baxter-Travenol Labs Drugs 110.9 6.2
Bell & Howell Information Processing 20.7 2.9

Borg-Warner Misc. Manufacturing 73.4 1.9

Brunswick Leisure time industries 37.6 2.6
CBI Industries Oil service & supply 7.5 .8
Dart & Kraft Food & Beverage 83.4 3.6

Gould Information Processing 123.6 8.8
Illinois Tool Works Misc. Manufacturing 8.0 1.4

Interlake Steel 4.6 .5

International Mineral 
& Chemical

Chemicals 19.0 1.2

Morton Thiokol Chemicals 29.9 1.5

Motorola Electronics 411.0 7.4

Nalco Chemical Chemicals 31.6 4.8

Outboard Marine Leisure time industries 37.9 4.1

Pittway Electronics 7.4 1.5

Quaker Oats Food & Beverage 31.4 .9
Searle (G.D.) Drugs 119.8 9.6

Square D Electrical 40.8 3.0

Standard Oil Fuel 148.0 1.3
Zenith Electronics Electronics 86.9 5.1
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Identifying R&D-Intensive Manufacturing Industries
Table A1 lists the twenty industries (mainly at the 3 digit SIC code level) 
with the highest proportion of SET in their labor force (national). An in
teresting aspect of this list is that it is a juxtaposition of industries typically 
called “high tech” such as the top three industries listed and of industries 
considered “traditional” such as engines and turbines.

To measure the presence in the Chicago area of each industry, an employ
ment concentration index is used (calculated as the ratio of the industry’s 
share of total employment in Chicago relative to its share in the nation; a 
value greater than one signifies an above average concentration). As indi
cated by the X ’s, Chicago is far from being devoid of high tech industries. 
O f the top twenty high tech industries, Chicago has above-average em
ployment in ten. Chicago appears to have a cross section of these industries 
with its greatest strength in paints, radio, TV, & communication equipment, 
soaps & cosmetics, and office & accounting machines. These industry 
strengths have implications regarding the presence of complementary R & D  
activity in the Chicago area.

Because most of the industries in Table A1 are broadly defined (SET em
ployment figures were not available for more finely defined industries) and 
engage in a myriad of fields of R&D , a finer breakdown of them is helpful 
in matching industry with field of R&D.

The industries in Table A1 can be disaggregated further by using data 
available on R & D  expenditures of manufacturing industries (national) at 
the 4 digit SIC code level of industry definition. Ratios of R & D  expendi
tures to sales for most 4 digit SIC code industries are available in the De
partment of Commerce’s Annual Line o f  Business Survey. Table A2 was 
constructed from these data. It lists those industries that fit two criteria. 
The first is that they rank among the top 20 R & D  spenders; all have an 
R & D  to sales ratio that is greater than 3 percent which is almost twice the 
mean for all industries. Secondly, because Chicago’s manufacturing in
dustries are the focus of the study, Table A2 lists only the industries for 
which Chicago area employment data were available (they number 14 out 
of the 22 industries with a ratio greater than 3 percent). Table A1 and A2 
show that the two measures of R & D  strength (percent SET employment 
and R & D  expenditures) display a strong positive correlation.

As was the case in Table A l, Chicago has a relatively high concentration 
in over half of the industries listed in Table A2. Chicago’s industry em
ployment concentrations lie over a wide range of values with a notable

Appendix III
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weakness in several industries such as semiconductors and significant 
strengths in others such as construction equipment. The strengths suggest 
that specialization has occurred and that Chicago has a comparative ad
vantage over other areas in several R &D  intensive industries, including of
fice machines, pharmaceuticals, and construction equipment.
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T a b le  A1
C o n c e n tra t io n  o f  h ig h  te c h  m a n u fa c tu r in g  in d u s tr ie s  in th e  C h ic a g o  a re a  1 9 8 4  

(d e f in e d  an d  ra n k e d  by s c ie n t if ic /e n g in e e r in g /te c h n ic ia n  la b o r  fo rc e )

Industry
SIC
Codes

Percent of 
U.S.

Labor Force 
SET

Employment
Concentration1

Index
Above Average 
Concentration 

Index

Guided Missiles, Space Vehicles, and Parts 376 35.4 .00
Electronics Computing Equipment 3573 26.4 .07

Aircraft and Parts 372 17.3 .06

Radio, T.V., and Communication Equipment 365 Ef 366 16.2 2.40 X

Drugs 283 16.1 1.87 X
Industrial and Miscellaneous Chemicals 281, 286, 289 15.4 1.23 X

Photographic Equipment and Supplies 386 15.3 1.19 X
Scientific and Controlling Instruments 381 & 82 14.3 .25
Office and Accounting Machines 357 x 3573 13.5 2.13 X

Petroleum Refining 291 12.6 .71

Electrical Machinery Equipment n.e.c. pt. 360 11.9 .84

Paints, Varnishes, and Related Products 285 11.3 2.98 X

Ordnance 348 10.7 .03

Plastics, Synthetics, and Resins 282 9.6 .45

Engines and Turbines 351 8.8 1.15 X
Optical and Health Services Supplies 383-85 8.7 1.42 X

Soaps and Cosmetics 284 8.0 2.18 X
Construction and Material Handling Equipment 353 6.3 1.62 X

NOTE:

1 Concentration indices are measuring area industry employment as a percentage of total area employment relative to the U.S. 
Thus a value of 1 indicates that industry employment as a percent of total employment in the area and the nation are equal.

SOURCE: U.S. Bureau of the Census, 1980 Census of Population) Bureau of Labor Statistics (ES202).
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T a b le  A 2
C o n c e n tra t io n  o f  e m p lo y m e n t in h ig h  te c h  m a n u fa c tu r in g  in d u s tr ie s  

in  th e  C h ic a g o  a re a  198 4
(d e fin e d  an d  ra n k e d  by  n a tio n a l R & D  to  sa les ra t io s )

Industry
SIC

Code

Employment
Concentration

Index

Above-Average
Employment

Concentration

Telephone, Telegraph, Radio, and Television 3661 & 3662 1.76 X

Aircraft Equipment 3721 & 3728 .2
Electronic Computing Equipment 3573 .07

Drugs 283 1.87 X

Semiconductors 3674 .04

Photography Equipment 3861 1.19 X

Optical Instruments 383 .58

Turbines & Generators 351 1.14 X

Engineering & Scientific Instruments 381 1.05 X

Pesticides & Agricultural Chemicals 2879 1.20 X

Office Machines 3572, 3574 
& 3579

2.52 X

Surgical & Medical Instruments 3841 1.99 X

X-ray Apparatus 3693 & 3694 .89

Construction Machinery 3531 3.25 X

NOTE: There are several industries excluded from this table because employment data for them were not available for the Chicago area. 
These are guided missiles, aircraft engines, combat vehicles, electronic tubes, calculating 8- accounting machines (not electronic), 
measuring devices, pressed glass, and organic fibers.

SOURCE: U.S. Bureau of Labor Statistics (ES202)
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