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INTRODUCTIQON

Economic development strategy-making has. 1n the past, relied heavily
an an economic  base theory., Economic base theory suggests that the wrban
economy is driven by tuo different activities: the basic "which pro-
duce and distribute goods and services for sxport to firms and individuale
outside a defined localized economic area and non-hasic whase gopods  and
services are consumed at home within the confines of the localiced economic
area,"[13 New money 1is infused into the area through the basic
activities, while non-basic activities recirculate money already in the
area. Traditionally, economic development strategies “target” industries
whick conduct basic activities: or bring 1n new money that would allow
ezpansian in non-hasic, or service activities.

One problem associated with using economic—base heory 15 that  the
approach often fails to integrate a1l of the facets of "comparative advan-
tagey"I{21 which focus on available natural resources, the supely of
labor, capital =stocks the prevailing power structures and prosimity to
materials and markets. Additicnally, it seems that the susply of labor thas

heen ignored, while the other facets have received at least some attention.

1 Chacin: Jr.» F. Stuart and Edward J. haiser (1979). Urban Land Uszse
Planning., Chicago: University of Illingis Press, m. 147,

2 Thoman, Richard 5. and Peter E. Corbin (1974}, The Geororaphy of
Fconomic Actiwvituy., New York: McGraw-Hill Rook €o., pe. 1567-48.



Wilbur Thompson. in hiz recent report-—"Metropolitan Paths to Economic

Development, 19B4"-——offers a new approach to economic development which not
only complements and expands economic base theory, but also emphasizes the
structure of the labor force. The essence of Thompson’s scheme is that the
analysts must not only look for fast-growing industries that fit in with
local wage rates, energy use, and water reauirements, etc.; but must
examine the nature of the local occupational hase that has been created by
the local industry mix.

Because the traditional approach to economic development emphasizes in-
dustry targeting (finding relatively large and fast-growing indusiries that
may want to locate in a certain areal), 1t may be less useful as an approach
for Ohio than the one Thompson suggests. Areas of Ohio have mature manufac-
turing economies, and "very few manufacturing industries are now growing or
are projected to grow at even the national average rate of growth, and even
fewer are projected to add large numbers of semi-skilledy, blue cellar
workers that are in such excess supply” (Thompson). Instead, Thompson
asserts that analysts must examine the relatively small set of local devel-
opment services that are so critical to the vitality of the export or basic
industries that determine local comparative advantage and disadvantage in
interregional competition and trade.

There i5 a tool that can be used to examine the configuration and
structural relationships of given occupations that are i1mportant for local
development services; that tool 1is cartograehy. Cartographyy or the
science of mapping, can be used to reduce the spatial characteristics of a
large area (Ohio? and put it in map form so that differences and similari-

ties can be easily observed.

]



Economic analysts may find cartographic models useful in ASsSes551ng
comparative advantages and disadvantages of places as they relate to occupa-
tions that support development. The purpose of this paper is to present,
in map form and accompanying text, selected sectors of local occupational
bases that Thompson says support development services. The State of Chio,
including its major and minor municipalities, serves as an economic context
in which to apply the Thompson aperoach. Strengths and weaknesses can be
determined, and adjustments in strategy can be made so that industry target-
ing is baseds at least in part, on the varied occupational mix that ¢an be
found throughout the State of Ohio.

THE FIVE PATHS

To begin examining the local occupaticnal base, Thompson  propozes  a
five-path occupational arproach to be used to measure a state’s business or
technolaogical climate. These five paths ared! {1} routine operations, rang-
ing across manufacturing, trade, and services; (7)) erecision operations,
focusing on industries that emplcoy more craftsmeni (3) research and develop-
ment, or ability to serve as a center of science and technologu; (4) cen-
tral administration——performina the headquarter’s functicni (3) entrepre-
neurskip, or capturing the propenzsity to start new businesses. This
approach disaggregates the regional business climates or measures five dif-
ferent environments.

The routine—-operations path ranks such factors as cost of living,
percent highk school graduates, office clerical pay, female labor force
participation rates, average hourly earnings in manufacturing, unskilled
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plant manufacturing pay, and percent of worting time lost to stoppages.
High wage rates can repel compeltitive industries that cannct affard those
wages and raise the cost of living., Routine worl attracts lecs educated
workers and may repel more highly educated workers., Female labor force
participation rates reflect the flexibility of the labor force, and time
lost  to work stoppages may reflect union membership transitions which will
affect routine buciness operations.

Some of the items ranked in the perecision-cperations sath  1nclude
guit-rate in manufacturing. percent ouwner—-occuried housing, Per capita
scientists and engineers employed 1n businesse, gpercent englneers, percent
technologists  and technicians, and ratio of precision production workers to
operators and fabricators., Homeouwnership affects the local labor %upply‘
welfare roles and tay rates, depending on whether the worter is skilled or
unskilled. The level of educaticnal attainment needed for precision work
is reflected in the number of emploved scientists and engineers, Examining
the number of emploged technologists and technicians mayg  hele show the
transformation of blue collar skilled wark into white collary factory flpoor
positions. The level of precision workersy, oeperatars and fabricators may
measure the skill level of the local labor farce.

Pesearch and development indicators i1nclude esr capita doctoral scien-
tists and engineers, research and development enpenditures at universitbies,
percent natural scientists, percent college graduates, angd number of Ph,D <=
awarded in science and engineering {(per capital. Science and technology
are two of the few means available for reindustrialization. The number of
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doctoral scientists residing and employed 1n an ares 12 3 general  measure
of profescional eucellence in background and training. Strength of the edu-
cational base for science and technoliogy 1s reflected in strong research-
doctorate programs, and can also be evpressed by total funds committed g
research and development.

The central administration path is determined, at least in part, by
percent of managers in marketing, adverticing and public relatione, percent
of manufacturing employment in central administrative offices. percent work-
ing in advertising, total aircraft desartures, percent of employed blacks
who are managers, percent working 1n commercial recsearchs management and
data procecssing, percent of emplouyed females who are managers, and percent
technical writers. Each of these factors helps determine the level to
which a local economy has advanced. Those places that have a headquarters
function allocate resources and draw talented and experienced workers,
Headauarters alsoc gather different Yinds of information-—scientific,
technolongical and commercial-—which is uwseful in economic development.

Entrepreneurship: the final ovath, 1¢ reflected by these indicatorss
the percent of designers; blacks that are self-employeds authors; total
self-employed; female self-emplaoyment. Some o©of these measures show  the
range of human resources available to the local labor market. If there is
a wide range of human rescurces, the labor marbet is flexible and can adapt

to chanaes necessary for economic development.



A CARTOGRAPHIC APPLICATION

Initially, a simplified outline of the State of Jhio was developed far
use by SYMAP (Synagraphic Mapping System), a =oftware rpachage that produces
cseveral kinds of computer line-printer maps (choropleth, isoline, etc.).
An X and Y toordinate value, using a plane coordinate system, was developed
for 89 places with a population of 10,200 to 5@,88R@031 and for 24 urban-
ized areas or places with a population of 50,8@80 or more. The state out-
liney, X-¥Y coordinates, ten dataseis taken from the 1988 Census of Popula-
tiony and sumbolization recommended by Smithl4] were entered on  the
Amdahl  Computer at  Youngstown State University and SYMAP was used to pro-
duce the map zseries, Two indicators were mapped for each of the five
paths. In routine operaticns, the percent of high schorl graduates and the
female labor force participation rate were portrayged. The percent of
emploued engineers, and rechnologists and technicians (euceet health!) were
shouwn for precisien gperations indicators. Levele of research and develop-
ment were portrayed by the percent of natural scientiste and college gradu-
ates. Female and black managerz both represented the level to which cen-
tral administration hacd developed. And  finallyy entreprereurship  was
measured by examining the percent of self-employed females and blacks. For
pach of +trneze 1ndicatorsy & higher percentage represents a more ococitive
ranking.
3 Due to hardware limitations, not every place in this category was

included.

4 Smith, Richard M. "Improved Areal Sumbols for Computer Line-printed

Maps,® The American Cartographer, Vol. 7y No. 1. April 1980.
5



Appendin A shows the locatione of the data points wsed bu SYMAP o crae-
ate the statistical surface, or the pattern that sach data ==t creates, It
should be noted that certain counties in the ctate do not contain anu
places with a population greater than 1@,000. Thus, the 1nterpolation
pattern is stretched, so to speak, to cover theze areas, making interpreta-
tion of the spatial patterns difficult where data polnts do not exist.

THE ECONOMIC TOQPOGRAPHY OF OHICQ

Pelowy sslected ecancomic data repeesenting Wilbure Thompzon'es five
paths to economic development are examined for @hic, The end result 15 a
zeries of ten *first-generation" economic topographic maps  thet summarize
economic conditions for given population centers in the State of Ohic.

Routine QOperations

High School Graduates. The perrent of high schpol graduates

{persons 25 years old or older) is a rovtine-operation factor, and informa-
tion about the lpcational pattern of the distribution is important because,
"given the national shortage of routine works the tashk of achieving reason-
ably high levels of emploument amone low =hi1ll workere 12 ampeded bou. .o .
very modest levele of education i1n mature industrisl areas” {(Thompscn and
Thompson, 1934). Raising the educational levels and theeping those people
who have attained this level of education in the area wowld snhance eco-
nomic development along more than one path.
{Refer to Map 1.9
The pattern of this factor shows, generally speaking, a high percent

af high school graduates in the center of the state, and in the northuest,
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southeast, and southwest corneecs; the lowset ereas are in the southern  and
eaztern parts of Ohiog. The range in the percent of high school graduates
shows a low value of 3@.5 along the east central border and a hkigh value of
95.3 in the center of the state.

More specifically, Upper Arlington, a suburb of Columbus, haz the high-
ect percentage of high cchool graduates  (95.3%0. Gther suburbs to  the
north of Columbus having high percentage in this category 1nclude Woerthing-
ton {92.@%Y, Gahanna (22.77), Hesterville (87.3%), and Regnoldsburag
{(83.2%). Columbus, on the other hand, has a graduation rate 1n the middle
of the data range {71.2%).

The area between and i1nciuding Sglvania and PBowling Green {in the
northwest part of the state) aleoc shows a high percentage of high =chool
graduates——Powling Green has an 88.I percent graduation rate, Sulvania has
85.7 percent graduating from  high school, and in hetween, Perrusburg hacs
BSt.Z percent.

In the northeast part of the states, the areas surrounding Cleveland
show relatively high percentages of graduates, while Cleveland itzelf hac
one of the lowest percentages {(51.8%) in the state. These high percentage
areas include: Pay Village (21.4%), Perea (21.2%}, Strangzville (83.3%,
Cleveland Heights (34.9%), Mentor (BR.84), North Olmstead (81.3%), bSalon
{83.4&%)y and Breckesville (34,450, North Centon (8%.7%), Cuuahoga Falls
{77.9%), Medina [78.7%), Btow (2Z2.0%),y and Kent {81.9%) are alsc higp., Mov-
ing eastward, Roardman, a suburb of Youngstown., has & relatively high per-

centage (77.9%) of high school grads.



The southeastern portion of the mape which includes Athenz, showus a
strikingly high proportion of high cchoo! graduatss-—but due to lac) of
data for this areas the data for Athens (B2.Q°) are 1ntsrpclated for a2 much
larger area then they should be.

In the southwestern part of the state and to the north of Cincinnati,
Montgemery, Fairfield, and Oxford have high school graduation rates of 89.9
percent, 78.0@ percent, and B85.4 percent, respectively. hettering (B1.B%0
and Englewcod (BB.74) in the Dayton area both have high rates, also,

The areas of the state that show the lowest high school graduatian
rates include in the northeast: East Liverpcol (58.%%W1, Canton 159,430,
and Youngstown (38.4%). In the southeast: Zanesville (54,8%)y and 1n the
southuwest: Franklin {(51.7%), Portesmouth (356,74}, Washington Courthouse
{34,9%Yy and Hamilton (56.9%).

In genaral, the more affluent =uburbs of the larger cities, and some
communities that house college-university campuses, show the highest per-—
centages of high schonl graduates. Fewer high school graduates can  be

found in central cities ang rural areas.

Female Labor Force Participation Rates. Anoather routine-agera—
tion factor that Thompson and Thompeon believe is important in economic
devalopment iz the percent of femaleszs (14 4ears of age and older) in  the
labor force. "“the high wvariability between places in the supply of female

labor makes this an important factor. . . . A readilu expanzible "elastic”

suprly of lahor depends as much on the word experience and attitude of 7.

adult females as any other single factor."

10



Thic particiecation rate ranges froo & low of 34 percent 1n <cuthern

Ohio to & Hhigh of &8.6 percent in the Cleveland ares, The gernerzl deend

1

chows higher female participation rates in the northesn  and western  por-
tiong of the state, and lower rates in the southern and eastern parts of

Otic., There are only twe areas in the state that show  particieation rates

14}

in the top fifth of the data ranae. They are. o the eact of Cleveland,

1L

Warrencville Heighte (682.&8%)Y and toc the east of {plumbues. Reuncldsbure
(64,5%). Other areas with relativele high percentages {top two-"ifths of
the data range) of emeloued females are. nese Colomigst Gahianna (2815,
Grove City (57.9%), Lincoln Village (59.1%Y, Fairfield, north of Cincisnati
{57.5%)7 Kent, in northeastern Ohic  (S34.%%W)3  and Mentrr, mnear  Cleveland
(57.6%).

Lowest rates are found, in the southern part of the <tate, in Portz-
mouth (Z&5.8%} and Ironton (2&,8%). In the east 1= Sreubenvills (4@, 2%,
antd in the northeast, betwesn Sandusty and Clevelard 13 Amhesest (40,700,
Alsp in  the northeast, East Liverpool (38.1%), Montgomery near Cincinrsts
tat, 4%y, Struthers (42,2%) and Youngztown have lower lewvels of females 1in

he labor force.

Precigion Operations

Technologists and Technicians. The number of techrnologists

and techricians (aged 1& uezrs and oldert 1n an area plays & rcle in the
precision operaticns develoepment of that area. This measure "may caplure
the transformation of blue collar skilled work into white collar, factory-

floor positions. For e:ample, meany robhots may become operated by a few

11
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semi-skilled workers but.th91r conztant 1negection, adoustment and re-devel-
oement ocpens up a host of new Jobs for white collar technicilancs” (Thompson
and Thompson?. For the 112 locations being mapp=sd for Ohicy, th2 range cf
this dataset includes a low of almost zero in Crawford County fto a high
value of 4.3 percent in Butler County.

(Refer to Map 3.

The overall pattern includes nigher percentages aof  techrologistz and
technicians arcund the Cleveland a&area, 1n Abrony, outside Columbus, in
Athens, and around Oxford in Butler and Preble Counties. The higher wvalues
trend from the northeast part of the state, acrosz central Ohio, and down
into the southwestern part of the state. The lowest areas are i1n  the west-
ern and north-central gparts of the state.

More specificallyy the pattern includes the highest percentages of
technologists and technicians in  three aresasi North College Hill, near
Cincinnati (3.7%), Oxford, in Butler County (4.33%), and Reynoldsburg, near
Columbus {3,5%).

Other areas with relatively high {(top two-fifthe of the dats range)

percentages of technologists ang technicians are, startine in the northesst-

gern part of the statet Amberst (3,1%), Cuushoga Falles (Z2.8%), Eastlake

(Z,7%), Stow (3.3%), Willowicx <{3.@%1, Cleveland Heights ({2Z.8%), Euclid

2.7%)y  and Parma (2.9%). In the =zoutheasteen part of the state, Athens has

Z.7 percent emplowed in  thess occupations, Central  Ohio  has  Gahanna

(3.2%), Columbus {2.9%), and Newark (3.08%). Other areas include: Fair-
e

born, in the southwestern porticn of the state (3.2% and Trows noprth  of

Dayton (2.7%).

13
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The areas with the fewest people employed 1n bthese fislds  1ncludet
Greenville (B.6%), Pacyrus (@.2%), Washington Caourthouse (0.%%), Fpstoria
(@.5%Yy and Conneaut (@.7%),

Engineers. In precision work, "the local supoly of ergineers
is counted" because that number in part reflects how many people are in the
upper end af the skill spectrum® (Thompscon and Thompsont. The overall
pattern of profezcionalse f(aged 16 years and older! emcloued a= erngineers
showz the highest percentages in the neortheastern part of the state around
Cleveland and Akrons, 1in  the center of the state to the east of Columbus,
and in the southwestern part of the state in Butler County. Percentages
range from a high of 28.3 to & low of 1.9,

{(Refer to Map 4.1

Beginning in the northeastern portion of Chio, Mentor and Easstlake to
the east of Cleveland in Lake County have 27.@ and 6.3 percent, respective-
ly pf their professionale emploued as engineers. South of Cleveland, in
Brunswick, 23.8B wercent are working in this field, and northeast of Cleve-
landy in Willcwick, 27.4 percent are employed as engineers., Other places
in northeastern Ohio that have a relatively high percentage {(top  two-fifths
of the data range) of emploded encineers 1nclude! Parberton (17.9%), Cuua-
hoga Falls (18.3%), North Canton (19.7%Y, North Olmstead (Z21.Z2%W),  Narton
{21,864, Strongsville {18.3%), Wadsworth (19.3%), Euclid t19.4%), and Parma
(23.0%}.

Around Columbus, in the central part of the state, Reyncldsburg has
23,3 percent of its residents emploued as engineers. Then, in the south-

western part of the state, Fairfield, in Putler County has ZZB.3 percent

emplogyed engineers.

15
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Qther places around the state that have & relatively high  proportion
of enginesrs are: near Dauton, Englewood (Z1.7%), and Fairborn (19.8&%);
Fostoria, in Seneca County (ZR.1%); Montgomery, near Cincianati EoT 5%
and Sidney in Shelby County {19.%9%),

Locations in the state that have percentases of employed engineers in
the bottom fifth of the data range include, in the northeast part of the
state: Ashland (5.2%)y East Liverpool (4.4%), Kent (3.5%), Struthers
{4.27%)y and Cleveland Heights (5.4%)) 1n the scuthesstern portion:  Athenc
(1.9%) and Zanesville (4.2%)., The southwestern part: Ouford (3.7%), Ports-
mouth (3,@8%), Washington Courthouce (5.9%), and Xenmia {5.7%Y. In the north-
westy, the locations are! Powling Green (3.74), Freemont (6.9%), and San-
dusky {5.9%).

Research and Development

Natural Scientists. The number of rFecorple (16 dears of age and

clder) emploged as natural cecientiste is thought to be important in eco-
nomic development because it can ke used to evaluate a plage’s high-tech
potential. *Proficiency in science and technologs 1s seen todaw as the
royal road te economic recovery, and one of the few open roads to reundus-
trialization for midwestern urban areacs" (Thompeon and Thomeson?.
(Refer to Map 5.0

The overall pattern of the rezcezarch and development data that repre-
sent the number of pezople emploued as natural scientiste in Ohio includes
areas with no one employed as a natural scientist up to areas thet have

13.46 percent of their labor force employed in this field. Higher values

17



