Cleveland State

STATE

s=g: University

199’ Maxine Goodman Levin

College of Urban Affairs

i

The Ohio Urban University Program

Prepared for:
NORTECH

Prepared by:

Iryna Lendel, Ph.D.
Ziona Austrian, Ph.D.

February 2009

NORTHEAST
OHIO
HIGH-TECH
ECONOMY
REPORT

Center for
Economic
Development






NORTHEAST OHIO HIGH-TECH ECONOMY REPORT

Prepared for:

NORTECH

Prepared by:
Iryna Lendel, Ph.D.
Ziona Austrian, Ph.D.

February 2009

2121 Euclid Avenue Cleveland, Ohio 44115
http://urban.csuohio.edu/economicdevelopment







TABLE OF CONTENTS

EXECUTIVE SUMM A RY .ot ettt et e e e e aaareenas i
SUMMARY OF HIGH TECH SECTOR PERFORMANCE .. vutuititinisieeneseenenessenensseensnsenens ii
SUMMARY OF BIOSCIENCE SECTOR PERFORMANCE ....cuiuieieeieeeaeieeeaeneeaeaeneeeenes iv

INTRODUGCTION ..t e ettt e et e et e e e e e aeenees 1

1Y | =Nl 5 (1510 ] KO € T 3
ANALYSIS OF HIGH TECH INDUSTRIES ..t utuitttiutsteentsseenesseesssentnsssentnssessenseeeeaenees 3
RESEARCH & DEVELOPMENT ANALY SIS .. enieieiteie e eaee e eaee e aeaanseeaanseeaenanaeenees 4
BIOS CIENCE SECTOR AN ALY SIS it tttuttitntnttitttstetts e tats ettt 5

HIGH-TECH INDUSTRIES: OVERALL TRENDS AND GEOGRAPHIC

(D] SN R 1 =10 B 1 (O ] TR 6
EMPLOYMENT TRENDS 1 tutuitttntnttttntats st ents e tass e tasa et ts st es et e sereatsreneassrenenenres 6
EMPLOYMENT IN NEQO'S SUB-REGIONS ....oviiiie et eaeee 9
AVERAGE VW AGE TRENDS ..ttt ttuttitttttttas st ttn e tsstetssse st ssseaessestasnstseaeneeeaenees 10

HIGH-TECH INDUSTRIES BY TECHNOLOGY GROUP ..., 13
EMPLOYMENT BY TECHNOLOGY GROUP. ....ueiieieieeeee e eeee e eee e eee e ee e eaeneeneaenaneeanees 13
AVERAGE WAGES, GROSS REGIONAL PRODUCT AND PRODUCTIVITY BY
TECHNOLOGY GROUP . ..eeeete e eee et e e et e et e ettt e et e e e e et e e anee e anreeaenaeenns 16

THE BIOSCIENCE SECTOR INNORTHEAST OHIO ..cvieiieee e 19
BIOSCIENCE EMPLOYMENT TRENDS ..tttuitittttttteesteessseeasssestnsssestnssssseaeneeenenees 19
BIOSCIENCE PAYROLL TRENDS .. eueuinie ettt ee ettt e et e e e e e e e e e e e ea e e e eeaeanees 22
BIOSCIENCE AVERAGE WAGE TRENDS ..uiuitttuitittetsieeaessteeaesseeasssentnssseneasnesrenenees 23
TRENDS IN BIOSCIENCE ESTABLISHMENTS .. utuinitttteeeeeeeeeeeseneneneenenanenenens 24

RESEARCH & DEVELOPMENT ...t 25
INDUSTRY RESEARCH & DEVELOPMENT v . tuttitttttttenteenessenensssenenssrenensssesenensenenes 25
ACADEMIC RESEARCH & DEVELOPMENT «.ueteteteeeetee e eaee e eeeee e eaanee e eaaneeeaeneneeaenees 26
INSTITUTIONAL RESEARCH ... tuitititttttt it ettt taea e eeatetease e easas e en st sssenenenrenenns 29

CONCLUDING REMARKS AND POLICY IMPLICATIONS ... 30

APPENDIX A: NORTECH SERVICE AREA ... 32

APPENDIX B: DETAILED TABLES AND FIGURES FOR THE HIGH-TECH
SE CT OR e 33

APPENDIX C: BIOSCIENCE SECTOR INDUSTRY DESCRIPTION AND
DETAILED ANALYSIS ... 41



Table I.
Table II.
Table 1.
Table 2.
Table 3.

Table 4.
Table 5.

Table 6.
Table 7.
Table 8.
Table 9.
Table 10.
Table 11.
Table 12.
Table 13.

Table 14.

Table 15.

Table B-1.

Table B-2.

Table B-3.

Table B-4.

Table C-1.
Table C-2.

LIST OF TABLES

NEO High-Tech Industry Groups, 2004-2007............cueeeieeeeeneeeennnns i
NEO Bioscience Sector, 2007 ........ccooeeeiiiieiiiseieieiee v
Total and High-Tech Employment in NEO and U.S., 2000-2007.....6
Total and High-Tech Employment in NEO and U.S.,

Percentage Change........oooiiiiiiiiiii e eeaeees 7
High-Tech Employment Share: NEO Metropolitan Areas,
2006-2007 ...eeeieeeeeeeieieeeeeee ettt aaaaes 10
NEO Employment by Technology Group, 2007............cccceeeeeeeeenn... 13
Employment Share by Technology Group: NEO, the Midwest

and U.S., 2004-2007 .....cuuueueeeieiiiieieieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 13
Average Wage by Technology Group: NEO, the Midwest

and U.S., 2004-2007 ......euuuueeeieiiiieieeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 16
GRP by Technology Group: NEO, the Midwest and U.S.,
2004-2007 ..ttt r e aeeees 17
Productivity by Technology Groups, NEO, the Midwest

and U.S., 2004-2007 ......cuuueeeiieiiiieieeeeieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 18
Bioscience Shares of Total Employment and Payroll .................... 20
Average Wage in Bioscience, 2007 ..........ccuveeiieeeeeeieeieiiiiiieeee e 23
Estimated Industry R&D Funding by Sub-Region,

20002006 ....eevveeieiiiiiiiiiieiii ettt aeaaes 25
Estimated Industry R&D Funding per Employee,

2000-2006 ....ceevveeiiiiiiiiiiiiiii ittt 26
R&D Expenditures at NEO Colleges and Universities

by Funding Source, FY 2006...........cccuuviiiiiieeeeeeeeeiiiis e eeeeeeeaenns 27
R&D Expenditures at Northeast Ohio Colleges and

Universities, FY 2000-2006 .........cccooeiiieiiniiieeesee 28
Academic R&D Expenditures per Employee, 2000-2006 .............. 28
Employment Change by Technology Group: NEO,

the Midwest and U.S. 2004-2007, Percentage Change................. 36
GRP Change by Technology Group: NEO, the Midwest

and U.S., 2004-2007 ......cuueeeeeieeeeeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeereeeeeeeeeeeeee 37
Share of Total GRP by Technology Group, NEO,

the Midwest and U.S., 2004-2007 .......ccooeeeiiieeeiiiiiieeee e 38
Change of R&D Expenditures at NEO Colleges and

Universities by Funding Source, 2005-2006.............ccccvveeeeivnnnnnnn. 39
Bioscience Sector INAUSIIES .......coooeeiiiiieieei 41

Employment Change in Bioscience Segments: NEO, Ohio,
and the U.S., 2000-2007 .......ccuuurriiieeeeeiaiiiiiiiieeeeeeeeessieeeeeeeaeeeeans 42



Figure 1.
Figure 2.

Figure 3.
Figure 4.

Figure 5.

Figure 6.
Figure 7.

Figure 8.

Figure B-1.
Figure B-2.
Figure B-3.
Figure B-4.
Figure B-5.

Figure B-6.
Figure B-7.

LIST OF FIGURES

Total Employment and High-Tech Employment Since 2004 .........
High-Tech Employment Share: NEO, Midwest and U.S.,

2010 3 (o 21 0 AP
Total High-Tech Employment by MSA, 2007.......ccccceeevvvvviiiviinnnnnn.
Average Wages in High-Tech, Non-High-Tech and All

Industries: NEO, the Midwest and U.S., 2006 and 2007 ...............
Employment Change in Bioscience: NEO, Ohio,

and the U.S., 2000-2007 ........ouueeriimeeeieeieeeeeieeiieeeeeeeeeeeeeeeeeeeeeeeeeee
Total NEO Bioscience Employment by Segment, 2007.................
Payroll Change in Bioscience Segments: NEO, Ohio,

and the U.S., 2000-2007 ........cueeereimieeeeieeeeeeieeeeeeeeeeeeeereeeeeeeeeeeeeeeee
Average Wage Change in Bioscience Segments:

NEO, Ohio, and the U.S., 2000-2007 .......cccoeeeereeeieieieiiiinnnnns
Employment Change: NEO, the Midwest, and U.S.,

2006-2007 ...eeeeeeeeeeieeeieeeee ettt
Total High-Tech Employment by MSA: Percentage Change,
2004-2006, 2006-2007 ....eevereeeerereeeeeeeeeeeeeeeeeeeeeeeerereeeeeeeeeeeeeeeeeeeee
NEO High-Tech Employment Change by Technology Group:
2004-2006, 2006-2007 ....eeeeeeeeerereeeeeeeeeeeeeeeeeeeeeeeeeereeeeeeeeeeeeeeeeeeeee
Employment Change by Technology Group: NEO,

the Midwest, and U.S., 2004-2007 ........cceeeeiimiriiiiiineee e
Productivity Change by Technology Group, NEO,

the Midwest and U.S., 2006-2007 ..........ceeveeeiiiiiiiiineeeeeeeeeeeiiiinn
Change in Estimated Industry R&D Funding...........cccceeeveeeevvennnnns
Change in Academic R&D Expenditures, 2000-2006....................






The High-Tech Sector in Northeast Ohio: 2008 Update

EXECUTIVE SUMMARY

This study is an update of two previous reports commissioned by the Northeast Ohio
technology Coalition (NorTech) that examined the high-tech sector in Northeast Ohio
(NEO). It focuses on two time periods: 2004-2007, the last recovery period, and 2006-
2007, the latest one-year change. Four major perspectives are reflected in this year’'s
analysis: (1) changes in overall NEO high-tech trends in comparison to the Midwest and
the United States, (2) analysis of technology groups within the high-tech sector, (3)
detailed analysis of bioscience in Northeast Ohio using the industry definition adopted by
BioOhio, and (4) track of the NEO research and development activity in industry and
academia. The study includes an analysis of four indicators of high-technology:
employment, average wages, gross regional product, and productivity.

This study includes two analyses based on Daniel Hecker’s industry definition of high-
tech:* the changes in the high-tech sector as a whole and analysis of the 46 high-tech
industries based on groupings by eight high-tech groups. The typology of eight groups
includes: Advanced Manufacturing; Advanced Materials; Pharmaceuticals; Electronics;
Energy and Power & Propulsion; Information and Communication Technology;
Management, Sales, and Facility Support Services (primarily comprised of headquarters
of companies); and Science and Engineering.

Northeast Ohio has a strong bioscience sector. Because many of the industries
included in the bioscience sector are not included in Hecker’s definition of high-tech
industries, this study describes the NEO bioscience sector in detail using the definition
adopted by BioOhio.? The study examines research and development activity in the
region by looking at industry R&D funding and R&D expenditures of academic
institutions.

! Daniel Hecker, an economist at the U.S. Bureau of Labor Statistics (BLS), identifies 46 four-digit NAICS
industries as high-tech according to a portion of that industry’s employment in technology-oriented
occupations. Daniel E. Hecker “High-technology employment: a NAICS-based update.” Monthly Labor
Review, pp. 57-72, July 2005.

2 Ohio Bioscience Growth Report, December 2007.
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The High-Tech Sector in Northeast Ohio: 2008 Update

Summarizing major findings, the highlights of the dynamic of NEO high-tech industry is

the following:
Table I. NEO High-Tech Industry Groups, 2004-2007
Percentage Change: 2004-2007 Percentage Change: 2006-2007
Technology Group

Employment | GRP |Productivity] Wages |[Employment| GRP |Productivity| Wages
Advanced Manufacturing 5.6 154 9.5 29 0.9 41 3.3 -3.2
Advanced Materials -5.1 7.4 11.6 17.9 -2.0 2.0 5.2 11.0
Electronics -0.3 17.6 21.0 9.9 0.5 3.1 -0.4 3.1
Energy and Power & Propulsion 4.1 23.3 30.7 15.3 3.8 6.8 8.4 -0.7
Information & Communication N/A 9.3 N/A N/A 5.8 5.9 1.6 -0.8
Mgmt, Sales & Facilities Support -2.6 15 -4.4 23.2 -0.9 -1.7 -2.5 3.3
Pharmaceuticals N/A 25.8 N/A N/A 2.7 -3.8 -11.8 -1.2
Science & Engineering 13.6 19.3 6.7 4.0 3.5 2.3 3.4 0.1
Total High-Tech 2.7 11.6 6.8 12.2 1.4 2.6 1.7 1.9
Total, All Industries -0.2 4.9 4.6 5.7 -0.8 1.2 1.2 3.0

SUMMARY OF HIGH TECH SECTOR PERFORMANCE

v' Between 2006 and 2007 (the latest year for which data is available), NEO high-
tech employment grew by 1.4% (2,395 jobs) (Table I). By contrast, total NEO
employment reversed its 2004 to 2006 growth trend and declined between 2006
and 2007. The decline was 0.8%, reflecting the loss of almost 16,000 jobs. Both
measures of employment lagged the national trends; the U.S. high-tech sector
grew by 2.6% and the U.S. economy added 1.4% to employment for all jobs from

2006 to 2007.

v" NEO high-tech employment has been growing consistently since its lowest level in
2003 and the percentage growth during the last 3 years (2004-2007) is
accelerating. From 2006 to 2007, NEO high-tech employment was growing at a
slightly higher rate than the average of all Midwest states (1.42% compared to
1.29%). This is remarkable considering that the total employment in the Midwest
was virtually unchanged (0.002%). However, even at the existing annual growth
rate of 1.4% from 2006 to 2007, the growth rate in Northeast Ohio falls far short of
the growth rate in the United States, which was 2.6% for the same period.

v" Since 2004, NEO's share of high-tech employment in the total employment is
consistently growing, reaching 8.53% in 2007 (0.23% increase since 2004). This
growth is due to a slight increase in high-tech employment and a decline in total
employment in Northeast Ohio. Although NEO'’s share of high-tech employment is
lagging both the Midwest and the United States in all years, some sub regions
within Northeast Ohio have higher shares. The Cleveland MSA’s share of high-
tech employees (9.9%) and the Akron MSA’s share (10.9%) are higher than the

shares in the Midwest (9.02%) and the United States (9.53%).

v" In 2007, the average wage in high-tech industries in Northeast Ohio was $70,985
compared to $69,603 in 2006. From 2006 to 2007, the average wages of NEO
high-tech industries were growing almost at the same rate as the Midwest. The

Center for Economic Development, Maxine Goodman Levin College of Urban Affairs
Cleveland State University




The High-Tech Sector in Northeast Ohio: 2008 Update

gap between high-tech average wages in Northeast Ohio and the United States
narrowed from 24.1% in 2006 to 22.8% in 2007. However, the gap in average
wages between Northeast Ohio and the United States was much larger in high-
tech industries than in all industries. In 2007, Northeast Ohio lagged the United
States in all industries’ average wages by 13.8%, while the high-tech industries’
wages were lagging the United States by 22.8%.

v' The geographical distribution of high-tech employment illustrates that, in 2007, four
larger metropolitan areas—Cleveland-Elyria-Mentor, Akron, Youngstown, and
Canton-Massillon—together accounted for 85% of all NEO high-tech employment.
The Cleveland-Elyria-Mentor MSA captured the largest share of NEO high-tech
employment, holding at 59.7% for the past 2 years. Akron retained the highest
concentration of high-tech jobs, where almost 11% of its total employment was in
high-tech industries.

v" Analyzing the high-tech sector in Northeast Ohio by eight technology groups
reveals that in 2007 the largest groups were Management, Sales, and Facilities
Support (primarily comprised of headquarters and accounting for 30% of all jobs in
high-tech industries), Science & Engineering (16%), and Information and
Communication (16%). The next three largest groups—Advanced Manufacturing,
Electronics, and Advanced Materials—combined accounted for 29% of high-tech
employment.

v" From 2006 to 2007, the largest group, Management, Sales, and Facilities Support
lost 443 employees (-0.9%) while Advanced Materials lost 323 jobs (-2%); both
groups have been continuously losing employment since 2004. All other
technology groups gained employment, led by two groups that accounted for 77%
of the total job growth in high-tech industries: the Information and Communication
sector gained 1,469 employees (5.8% growth from 2006) and Science and
Engineering added 956 jobs (3.5% gain from 2006). Another important technology
group, Energy and Power & Propulsion, added 460 jobs (3.8% growth).

v" Only the Advanced Materials group paid average wages in Northeast Ohio higher
than that in the Midwest and the United States ($77,481, compared to $73,155 and
$76,001, respectively). Average wages in this sector increased 11% in Northeast
Ohio over the last year, the highest growth of all groups in Northeast Ohio and the
highest growth among all technology groups in the Midwest and the United States.

v" Two more technology groups were trying to catch up in average wages with the
Midwest and the United States over the last 3 years. Energy and Power &
Propulsion grew faster than the Midwest and the United States between 2004 and
2007 (15.3% compared to 12.3% and 9.0%, respectively). Electronics increased
their average wages 10% over the last 3 years, growing almost 3 times faster than
the United States and 5 times faster than the Midwest. Between 2006 and 2007,
the Electronics group increased their wages by 3.1%, while both the Midwest and
the United States declined (-1.9% and -4.8%, respectively).

v' Between 2004 and 2007, the gross regional product (GRP) generated by high-tech
industries in Northeast Ohio increased almost 4 times faster than in the Midwest
and 1.4 times faster than in the United States. During 2004 to 2007, all technology
groups in Northeast Ohio were growing faster than those in the Midwest and the

Center for Economic Development, Maxine Goodman Levin College of Urban Affairs iii
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United States. Four NEO smaller technology groups grew faster than those in the
United States and Midwest between 2006 and 2007 (Electronics, Energy and

Power & Propulsion, Information and Communication, and Science & Engineering).

v"In terms of 2007 productivity, the Energy and Power & Propulsion group generated
the highest GRP per employee in Northeast Ohio ($341,100), followed by
Pharmaceuticals ($212,500) and Advanced Materials ($210,700). Six of the eight
technology groups experienced a higher productivity growth rate in Northeast Ohio
than in the Midwest and the United States between 2004 and 2007. These groups
are: Advanced Manufacturing; Advanced Materials; Electronics; Energy and Power
& Propulsion; Science and Engineering; Information and Communication; and
Management, Sales & Facilities Support (the last group declined less than the
Midwest). Five of them (the industries listed above except for Electronics)

| surpassed growth in the Midwest and the United States between 2006 and 2007.

SUMMARY OF BIOSCIENCE SECTOR PERFORMANCE

v' There were 12,739 employees in the bioscience sector in Northeast Ohio in 2007,
with a gain of 230 employees, or 1.8%, since 2000 (Table 1l). NEO’s bioscience
employment grew at a slower rate (1.8%) over the 7-year period than in Ohio
(6.4%) and in the United States (5.8%). The bioscience sector in Northeast Ohio is

small, but it is growing and pays high average wages. Although it accounts for less

than 1% of total employment in Northeast Ohio and 1.2% of total payroll, it
experienced high rates of growth during the period from 2000 to 2007; the
bioscience sector experienced gains while the total economy suffered losses or

remained flat.

Table Il. NEO Bioscience Sector, 2007

Average
Segment Average Establishment
Employment Payroll ($) Wages ($) |Establishments Size

Pharmaceuticals & Therapeutics 1,419 112,785,916 79,501 11 129.0
Agricultural Biotechnology 2,597 320,985,528 123,583 37 70.2
|Medical Device & Equipment Manufacturers 5,453 262,779,680 48,187 115 47.4
Testing Laboratories 861 41,046,621 47,656 113 7.6
Research & Development 434 36,692,579 84,553 56 7.8
|Medical Laboratories & Diagnostic Imaging
Centers 1,974 213,262,492 108,036 201 9.8
TOTAL NEO BIOSCIENCES 12,739 987,552,816 77,524 533 23.9
TOTAL NEO 1,999,668 80,783,662,862 40,399 105,834 18.9

v' The largest segments in NEQ'’s bioscience sector are Medical Devices &
Equipment Manufacturers and Agricultural Biotechnology. Three of the bioscience
segments experienced employment gains (Pharmaceuticals & Therapeultics,
Research & Development, and Medical Laboratories & Diagnostic Imaging
Centers) and four segments had higher payroll between 2000 and 2007. This
sector is projected to grow; regional initiatives to continue the growth in the

Center for Economic Development, Maxine Goodman Levin College of Urban Affairs
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biosciences are very critical to build Northeast Ohio as one of the centers of
excellence in the bioscience sector.

v' Between 2005 and 2006, Northeast Ohio experienced remarkable growth of
industry R&D funding (30% compared to a 9% growth in the rest of Ohio and 6%
growth of industry R&D in the United States) mainly because R&D funding more
than doubled in the Akron MSA. However, in 2006, industry R&D funding per
employee in Northeast Ohio was just over half the amount for the remainder of the
state, approximately 42% of R&D for the Midwest, and 47% for the nation.

v NEO'’s colleges and universities reported $432.1 million in research expenditures in
FY 2006 with Case Western Reserve University accounting for 86% of NEO’s
academic R&D expenditures. Although Northeast Ohio has experienced solid
growth in academic R&D overall, the region again lags the state, the Midwest, and
the United States in its level of funding when R&D expenditures are calculated per
employee.

Several issues revealed in this report deserve attention by civic leaders and policy
makers. Over the longer term (2000-2006), industry R&D funding in Northeast Ohio
increased 9% in contrast to declines elsewhere in the state (-18%), in the Midwest (-6%),
and in the United States (-5%).> Between 2006 and 2007, Northeast Ohio experienced
remarkable growth of R&D funding of 30% compared to a 9% growth in the rest of Ohio
and 6% growth of industry R&D in the United States.

The positive dynamic of last year’s growth in industry and academic R&D should be
reinforced and supported. Strongly associated with economic growth, the regional R&D
capacity strengthens the base for growing productivity and GRP in the region. The
significant increase of industry R&D in the Akron MSA and academic R&D at Case
Western Reserve University and the Cleveland Clinic might create a base for
reinforcement of R&D activity in the region.

Two large NEO technology groups, Advanced Manufacturing and Advanced Materials,
displayed positive dynamics in their economic performance. Steady growth of Advanced
Manufacturing, seen with a double-digit increase in GRP and productivity over 2004 to
2007, illustrates an example of a successful cluster composed of viable companies. A
modest employment decline in the Advanced Materials group, paired with double-digit
growth in productivity and wages during 2004 to 2007, identifies this cluster’s strong
economic position. Public policy directed to this cluster should consider the growing
competition from other Midwest states and explore what contributes to their growth and
the type of public policy support these industries receive.

Three other small but fast-growing technology groups—Energy and Power & Propulsion,
Science and Engineering, and Electronics—deserve close attention from policy leaders.
Together with the growing bioscience sector, these industries are building the core of a
new regional economic structure in Northeast Ohio.

3 Industry R&D funding at the regional level is estimated from state-level data. See methodology section for
further detail. Funding is reported in 2007 dollars, adjusting for inflation.

Center for Economic Development, Maxine Goodman Levin College of Urban Affairs v
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INTRODUCTION

This report presents the trend of the high-tech sector in Northeast Ohio (NEO) and
compares it with the high-tech sector for the Midwest and the United States. This study
presents high-tech sectors data for the period from 2004 to 2007 with a special highlight
on the last-year change of 2006 to 2007. In addition to industry analysis, the report also
analyzes research and development (R&D) for both industry and university using data
from 2000 to 2006 (the most recent data available).

This study is an update of two previous reports commissioned by the Northeast Ohio
Technology Coalition (NorTech) that examined the high-tech sector in Northeast Ohio.
Four major perspectives are reflected in this year’s analysis: (1) changes in overall high-
tech trends in Northeast Ohio in comparison to the Midwest and the United States, (2)
analysis of technology groups within the high-tech sector, (3) track of NEO research and
development activity in industry and academia, and (4) detailed analysis of bioscience—a
sector of the regional economy that corresponds to the BioOhio industrial cluster. This
year’s study includes an analysis of four indicators of high-tech: employment, average
wages, gross regional product, and productivity. It looks at the absolute values of these
indicators as well as their changes in 2007 in comparison to 2004 and 2006.

This report consists of five major parts. The first part includes an executive summary,
this introduction, and a brief methodology section. The second part analyzes overall
high-tech trends in Northeast Ohio in comparison to the Midwest and the United States.
It also includes an analysis by sub-regions within Northeast Ohio (6 metropolitan areas
and 8 non-metro counties combined). Northeast Ohio corresponds to the NorTech
Service Area that includes 21 counties (Appendix A). The Midwest region is defined as
an aggregation of six states including: lllinois, Indiana, Michigan, Minnesota, Ohio, and
Wisconsin. The third part of the report presents the analysis of eight technology groups
within the 46-industry high-tech sector: Advanced Manufacturing; Advanced Materials;
Pharmaceuticals; Electronics; Energy and Power & Propulsion; Information and
Communication Technology; Management, Sales, & Facilities Support Services
(primarily comprised of headquarters of companies); and Science & Engineering. Each
of the 46 high-tech industries was assigned to one of the eight technology groups by
NorTech. The performance of these groups is compared to the Midwest and U.S.
groups that consist of the same industries. The fourth part of the report describes the
bioscience sector in Northeast Ohio using the industrial definition of bioscience adopted
by BioOhio. This section analyzes six segments within bioscience between 2000 and
2007 and compares Northeast Ohio to Ohio and the United States. The bioscience
segments include Pharmaceutical & Therapeutics, Agricultural Biotechnology, Medical
Device & Equipment Manufacturers, Testing Laboratories, and Medical Laboratories
&Diagnostics Imaging Centers. The last part describes industry and academic R&D and
compares Northeast Ohio to Ohio, the remainder of Ohio, the Midwest, and the United
States. Both industry and academic R&D are examined from 2000 to 2006. Academic
R&D expenditures are examined in terms of funding source and by academic institution.

Center for Economic Development, Maxine Goodman Levin College of Urban Affairs 1
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Relationship to the Dashboard of Economic I ndicators

This report complements the Dashboard of Economic Indicators project that is supported
by the Fund for Our Economic Future (also a funding source of NorTech). The
Dashboard Indicators project is an ongoing effort that tracks economic and social
variables that are linked to economic growth. Data for 38 variables were collected for
136 metropolitan areas across the United States with populations between 300,000 and
3.5 million. Variables were then grouped statistically into nine factors; the factors
associated with economic growth are referred to as Dashboard Indicators. The
Dashboard Indicators include: Skilled Workforce and R&D, Technology
Commercialization, Racial Inclusion & Income Equality, Urban Assimilation, Legacy of
Place, Business Dynamics, Individual Entrepreneurship, Locational Amenities, and
Urban/Metro Structure. Economic growth is measured in terms of employment, gross
regional product (output), productivity, and per capita income.

This report builds on the Dashboard Indicators report by using the same four measures
of economic growth. It also analyzes some of the same variables used in the Dashboard
Indicators report that are relevant to the high-tech sector, such as industry and academic
R&D funding. Yet it differs from the Dashboard Indicators project in terms of geographic
focus. While the Dashboard Indicators project measures economic performance for
metropolitan areas, including four in Northeast Ohio, this report defines Northeast Ohio
as a 21-county area that includes both metropolitan and non-metropolitan counties.
Since it is not a statistical region that can be compared to other regions in the country,
this study compares Northeast Ohio to the national average and the average of Midwest
states. Moreover, this study focuses only on the high-tech sector, while the Dashboard
Indicators project addresses all sectors of the economy. Because of the more narrow
focus of this study, it is possible to include an in-depth analysis of the individual
industries that comprise the high-tech sector.

Center for Economic Development, Maxine Goodman Levin College of Urban Affairs 2
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METHODOLOGY

This study examines the high-tech sector in Northeast Ohio from four perspectives: an
analysis of high-tech trends with a regional breakdown within Northeast Ohio, analysis of
high-tech industries as eight technology groups, research and development activity, and
in-depth analysis of the Northeast Ohio bioscience cluster. These analyses draw upon
different data sets and emphasize different dynamics of the high-tech sector.

Northeast Ohio (NEO) is defined as a 21-county area to correspond to NorTech’s
service area. NEO consists of six metropolitan areas (Cleveland-Elyria-Mentor, Akron,
Canton-Massillon, Mansfield, Sandusky, and Youngstown-Warren-Boardman) that
encompass 13 metro and eight non-metro counties. The Cleveland metro area includes
Cuyahoga, Geauga, Lake, Lorain, and Medina Counties; the Akron metro area includes
Portage and Summit Counties; the Canton metro area includes Carroll and Stark
Counties; the Mansfield metro area includes Richland County; the Sandusky metro area
includes Erie County; and the Youngstown metro area includes Mahoning and Trumbull
Counties.* The eight non-metro counties include Ashland, Ashtabula, Columbiana,
Crawford, Holmes, Huron, Tuscarawas, and Wayne. A list of all NEO sub-regions and
their counties is also included in Appendix A.

ANALYSIS OF HIGH TECH INDUSTRIES

The industry analysis provided in this report (as well as two previous studies) utilizes a
definition of high-tech industries offered by Daniel Hecker, an economist at the U.S.
Bureau of Labor Statistics (BLS). Hecker identifies 46 four-digit NAICS industries as
high-tech with the qualification that, “An industry is considered high-tech if employment
in technology-oriented occupations accounted for a proportion of that industry’s total
employment that was at least twice the 4.9% average for all industries.”

This study includes two analyses based on the industry definition of high-tech: the
changes in the high-tech sector as a whole and analysis of the 46 high-tech industries
based on groupings by eight high-tech groups. The analysis of the overall trend of high-
tech includes a comparison of the NEO high-tech sector to that of the Midwest and the
United States. The dynamic of high-tech industries is compared to overall totals derived
from all industries in employment, average wages, gross regional product, and
productivity. As benchmarks, this analysis uses high-tech and total industries in the
Midwest and the United States.

The analysis of the 46 high-tech industries according to the eight clusters is based on an
industry assignment to a specific technology group identified by NorTech. This typology
includes: Advanced Manufacturing; Advanced Materials; Pharmaceuticals; Electronics;

* This report excludes Mercer County, Pennsylvania, which is a part of the Youngstown MSA according to
OMB definition of metropolitan areas.

® Daniel E. Hecker "High-technology employment: a NAICS-based update.” Monthly Labor Review, pp. 57-
72, July 2005.
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Energy and Power & Propulsion; Information and Communication Technology;
Management, Sales, and Facility Support Services (primarily comprised of headquarters
of companies); and Science and Engineering.

Industry trends are examined for the 2004 to 2007 time period, with a special focus on
the last-year changes (2006-2007). After recessionary declines between 2000 and
2004, total employment in Northeast Ohio began to increase in 2005 and kept growing
through 2006. Data for 2007 show total employment in Northeast Ohio was still below
the 2004 level. Following these trends, we established two time periods to use in our
analysis; we use the 2004 to 2006 period to track gains in Northeast Ohio during the
expansionary years and the 2006 to 2007 to monitor high-tech dynamics during the
beginning of the period that experienced total employment decline. The analyses rely on
data from two sources: the Quarterly Census of Employment and Wages (ES202) and
Moody’s economy.com. Employment and wage data are extracted from the ES202
database while the gross product and productivity data are extracted from Moody’s
Economy.com.®

Northeast Ohio is compared to the Midwest and the United States. The Midwest region
is defined as an aggregation of six states: lllinois, Indiana, Michigan, Minnesota, Ohio,
and Wisconsin. Employment trends are also analyzed for the sub-regions that comprise
Northeast Ohio—-the six metropolitan areas and the non-metro counties.

RESEARCH & DEVELOPMENT ANALYSIS

The study examines research and development activity in the region by looking at
industry R&D funding and R&D expenditures of academic institutions. In addition, some
data are provided regarding the R&D activity of two other large research institutions in
Northeast Ohio. Data on industry and academic R&D were obtained from the National
Science Foundation (NSF) Division of Science Resources Statistics.

Industry R&D funding is only available at the state level. The level of funding in
Northeast Ohio is estimated by distributing statewide funding according to each county’s
share of employment in one industry—Scientific Research and Development Services
(NAICS 5417). This industry includes private sector companies with a primary function
of research and development; therefore, employment levels are used to develop a proxy
of industry R&D funding at the regional level. Employment counts for NAICS 5417 are
derived from Moody’s economy.com data.

Academic R&D expenditures are provided for individual institutions in Northeast Ohio
that reported data to NSF. The latest data available for industry and academic R&D is
2006. R&D data for the other research intuitions (the Cleveland Clinic and NASA Glenn
Research Center) were provided by the respective institutions.

6 Employment data include all workers in high-tech industries — regardless of whether or not they are
employed in high-tech occupations.
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BIOSCIENCE SECTOR ANALYSIS

This study describes the bioscience sector in Northeast Ohio using the definition
adopted by BioOhio in their December 2007 report, Ohio Bioscience Growth Report.’
BioOhio is a non-profit organization designed to build and accelerate bioscience
industry, research, and education in Ohio. Bioscience includes six segments:
Pharmaceuticals & Therapeutics, Agricultural Biotechnology, Medical Device &
Equipment Manufacturers, Testing Laboratories, Research & Development, and Medical
Laboratories & Diagnostic Imaging Centers.®® Each of these segments is comprised of
between one and ten industries at the six-digit NAICS definition.

The analysis in this section is different from the rest of this report in two ways: (1) a
number of the bioscience industries are not included in the list of high-tech industries
analyzed in the 1st and 2nd sections, and (2) the analysis of bioscience is based on six-
digit industries, while the high-tech clusters and their respective industries are defined by
four-digit NAICS. Consequently, some of the six-digit bioscience industries are included
in the high-tech industries analyzed earlier, while others are not. Employment and other
data on the bioscience sector cannot be added to the other high-tech industries because
of potential duplications.

Four measures are utilized to analyze the bioscience sector: employment, payroll,
average wages, and number of establishments. Trends in Northeast Ohio between
2000 and 2007 are compared to trends in Ohio and the United States, detailing two time
periods, 2000 to 2004 and 2004 to 2007. Data from the Quarterly Census of
Employment and Wages (ES202) are used.

" Ohio Bioscience Growth Report. BioOhio. December 2007. www.bioohio.edu

® The segments of Testing Laboratories and Research & Development include companies that are not bio-
related. To capture only the bioscience portion of these segments, this report uses the same ratios that
were used in the Ohio Bioscience Growth Report.

® The Ohio Bioscience report includes one additional segment, Miscellaneous, which includes information
about ten specific companies throughout Ohio. We excluded this sub-category because only two of these
companies are located in Northeast Ohio and confidentiality restrictions of our data sources preclude us
from reporting data for less than three companies.
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HIGH-TECH INDUSTRIES: OVERALL TRENDS AND
GEOGRAPHIC DISTRIBUTION

EMPLOYMENT TRENDS

This section provides the analysis of high-tech industries showing the overall trend
during the period from 2000 to 2007 with a focus on the 2004 to 2007 time period
(Figure 1, Tables 1 and 2).

Figure 1. Total Employment and High-Tech Employment Since 2004
Index, 2004=100
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Table 1. Total and High-Tech Employment in NEO and  U.S., 2000-2007

2000 2001 2002 2003 2004 2005 2006 2007
U.S. All Industries 126,837,335(128,659,467(126,264,225(126,023,846|126,730,069| 128,889,163(131,534,435|133,316,981
U.S. High-Tech Industries | 13,259,140| 13,677,024 12,712,020 12,123,800 11,929,159 12,110,502| 12,393,790| 12,710,602
NEO All Industries 2,119,866/ 2,100,351 2,038,674 2,014,889 2,002,830 2,011,699 2,015,606] 1,999,668
NEO High-Tech Industries 185,896 188,016 174,119 165,995 166,166 166,327 168,207 170,602
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Table 2. Total and High-Tech Employment in NEO and

U.S., Percentage Change

2000-2004 | 2004-2006 | 2006-2007 | 2004-2007 | 2000-2007
U.S. All Industries -0.1 3.8 1.4 5.2 5.1
U.S. High-Tech Industries -10.0 3.9 2.6 6.6 -4.1
NEO All Industries -5.5 0.6 -0.8 -0.2 -5.7
NEO High-Tech Industries -10.6 1.2 1.4 2.7 -8.2

During the last year, 2006 to 2007, total NEO employment reversed its 2004 to 2006
growth trend and declined. The decline was less than 1% (-0.8%), reflecting the loss of
almost 16,000 jobs (15,938). This decline is the only negative trend among all four
measures presented in Figure 1.'° By contrast, NEO high-tech employment grew by
1.4% (2,395 jobs) between 2006 and 2007 (Tables 1 and 2). Both measures of
employment lagged the national trends; the U.S. economy added 1.4% to employment
for all jobs and the U.S. high-tech sector grew by 2.6% from 2006 to 2007.

Comparison between the longer term trends of high-tech employment between
Northeast Ohio and the United States reveals three distinct periods between 2000 and
2007. Both for the United States and Northeast Ohio, high-tech employment was still
growing between 2000 and 2001. In 2002, the U.S. high-tech employment and NEO
high-tech employment levels started falling, but the length of the declining period for the
two geographies was different. The NEO high-tech industries stopped declining in 2
years and started adding employment again in 2004. The U.S. high-tech industries were
still declining through 2004 and did not start growing again until 2005.

Although both Northeast Ohio and the United States went through similar phases of
high-tech employment dynamics, the rates of growth and decline were significantly
different. Over the entire time period between 2000 and 2007, Northeast Ohio lost high-
tech employment at a faster rate than the United States and recovered more slowly
when compared to the United States. During 2000 to 2001, the national economy was
still growing when Northeast Ohio was losing total employment. During the same time
period, U.S. high-tech industries grew by 3.2%, compared to NEO high-tech employment
growth of only 1.1%. These two facts together indicate that the U.S. economy was
changing its structure, having a larger presence of the high-tech sector earlier and at a
much faster rate than Northeast Ohio. Following the employment decline between 2001
and 2003/2004, the growth in both geographies resumed; U.S. high-tech added 6.6%
employment from 2004 to 2007 (about 2.2% a year), while Northeast Ohio grew only
2.8% between 2003 and 2007 (about 0.7% annually). Although the NEO growth rate was
lower compared to the United States, in 2006-2007 it accelerated at a faster rate in
comparison to the 2 previous years.'

09n Figure 1 the employment index for every year is calculated as the change from 2004, where 2004 is the
base year and is equated to 100. In the reference figure included in Figure 1, the employment index is
calculated as the change from 2000, where 2000 is the base year and is equal to 100.

1 During 2004-2006, U.S. high-tech industries grew 3.9% (or about 1.95% annually), which averages out to
a 0.65 percentage point annual acceleration. The NEO high-tech sector grew 1.2% from 2004 to 2006
(average of 0.6% annually) followed by a 0.8 percentage point acceleration in 2006-2007. The greater
increase of NEO high-tech employment growth rate illustrates that, percentage-wise, the region is increasing
its high-tech employment growth rate faster during the last 3 years (2004-2007). The high-tech employment
growth rate difference between Northeast Ohio and the United States was 2.7% in 2004-2006; it is reduced
to 1.2 % in 2006-2007.
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Taking into account the last-year changes in NEO total employment and NEO high-tech
employment, we must emphasize that growing the high-tech sector in a declining
regional economy requires greater effort compared to an economy with overall growth
across different sectors. With a NEO total employment decline of less than 1%
(-0.8%), the growth of the high-tech sector employment at 1.4% is an important
accomplishment. From 2006 to 2007, NEO high-tech employment was growing even
slightly higher than the average of the high-tech employment of all Midwest states
(1.42% compared to 1.29%). This is remarkable considering that the total employment
in the Midwest was virtually unchanged (0.002%) (Appendix B, Figure B-1).

Not only is the employment in the high-tech sector growing, the share of NEO high-tech
employment in total regional employment is growing as well. However, the increase of
the high-tech share is a result of high-tech industries growth and the decline of total
employment. Since 2004, the share of high-tech employment in total employment is
consistently growing for all three geographical levels—Northeast Ohio, the Midwest and
the United States (Figure 2). Although the difference between the highest and the
lowest high-tech employment shares is less than 2 percentage points, NEO’s share is
lagging against both benchmark regions in all years. Compared to 2004, NEO high-tech
employment share grew 0.23 percentage points, reaching 8.53% in 2007. This increase
is due not only to the growth of high-tech sector employment, but also the decline of
NEO'’s total employment. The growth of the high-tech employment share in Northeast
Ohio was higher than in the Midwest (0.18 percentage point) and the United States (0.12
percentage point). By 2007, the share of the high-tech employment in the Midwest and
the United States were 9.02% and 9.53%, respectively.

Figure 2. High-Tech Employment Share: NEO, Midwest  and U.S., 2004 to 2007
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Overall, NEO high-tech employment has been growing consistently since its lowest level
in 2003 and the percentage growth during the last 3 years, 2004 to 2007, is accelerating.
However, even at the existing annual growth rate of 1.4% from 2006 to 2007, the growth
rate in Northeast Ohio falls far short of the growth rate in the United States, which was
2.6% for the same period.

To achieve the same growth rate in high-tech employment as in the Midwest, Northeast
Ohio would have had to increase high tech employment by a total of 5,995 jobs -
approximately 1,500 more jobs than recorded. To achieve the same growth rate as in
the United States, Northeast Ohio would have had to increase high tech employment by
a total of 10,885, as opposed to 4,436—approximately 6,500 more.

EMPLOYMENT IN NEO’s SUB-REGIONS

Northeast Ohio includes six metropolitan areas and several rural counties. The
distribution of high-tech employment across these geographies illustrates that, in 2007,
four larger metropolitan areas—Cleveland-Elyria-Mentor, Akron, Youngstown, and
Canton-Massillon—together account for 85% of all NEO high-tech employment. The
Cleveland-Elyria-Mentor MSA captured the largest share of NEO high-tech employment,
holding at 59.7% for the past 2 years. (Figure 3.)

Figure 3. Total High-Tech Employment by MSA, 2007

Non-Metro, 7%

Youngstown MSA, 5%
Sandusky MSA, 1%
Mansfield MSA, 3%

Canton-Massillon MSA,
4%

Cleveland MSA, 60%

Akron MSA, 20%

across NEO MSAs

Distribution of High-Tech Employment

2006 2007
Cleveland MSA 59.8% 59.7%
Akron MSA 20.5% 20.4%
Canton-Massillon MSA 4.0%) 4.2%
Mansfield MSA 2.8%) 2.7%
Sandusky MSA 1.4% 1.4%
Youngstown MSA 4.7% 4.6%
Non-metro 6.9%) 6.9%
NEO 100.0%1 100%
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There were no significant changes in the high-tech intensity of each metro area’s labor
market in 2007 compared to 2006. Akron retains the highest concentration of high-tech
jobs, where almost 11% of its total employment is in high-tech industries, meaning that
every 9th worker is employed by the high-tech sector (Table 3). By comparison, the
Cleveland MSA increased its share of high-tech employees to 9.9% (compared to 9.7%
in 2006) and, together with Akron, represent the only geographies in Northeast Ohio that
have a high-tech employment share higher than that of the Midwest (9.02%) and the
average of the United States (9.53%). Two smaller metro areas, Mansfield and
Sandusky, increased their high-tech employment shares by 0.1 percentage point each
primarily due to losses of employment in other industries and a decline of total
employment.

Overall, Northeast Ohio added 2,395 high-tech jobs while it lost more than 18,300 in
other economic sectors between 2000 and 2007. All areas, except for the Mansfield and
Youngstown MSAs added high-tech employment between 2006 and 2007. Cleveland
added the most high-tech jobs in 2007 (1,272) while losing close to 7,000 jobs in other
sectors, thus raising its share of high-tech employment from 9.7% to 9.9%. Akron and
Canton added 428 and 484 high-tech jobs, respectively; the non-metro areas added 271
high-tech jobs.

The Canton MSA yielded the highest 2007 rate of growth in the high-tech sector
compared to the two previous years (6.7% growth compared to a decline of 4.3% in
2004-2006) (Figure B-2 in Appendix B). Two of the largest metro areas, Cleveland and
Akron, maintained their high-tech growth rates at 1.2% each. This reflects an additional

1,700 high-tech jobs for Northeast Ohio in 2007. NEO non-metro counties lost 4,633
jobs in non-tech industries and added 271 employees in high-tech sectors of their

economies in 2007.

Table 3. High-Tech Employment Share: NEO Metropolit

an Areas, 2006-2007

2006 2007
Share Share
MSA/county High-Tech Total (%) High-Tech Total (%)

Cleveland MSA 100,561 1,032,510 9.7 101,833 1,026,949 9.9
Akron MSA 34,454 319,004 10.8 34,882 319,965 10.9
Canton-Massillon MSA 6,687 165,745 4.0 7,170 165,526 4.3
Mansfield MSA 4,658 57,030 8.2 4,629 55,975 8.3
Sandusky MSA 2,354 35,307 6.7 2,363 34,965 6.8
Youngstown MSA 7,945 185,894 4.3 7,906 180,535 4.4
Non-Metro counties 11,548 220,115 5.2 11,819 215,753 5.5
NEO 168,207 2,015,606 8.3 170,602 1,999,668 8.5
U.S. 12,393,790 | 131,534,435 9.4 12,710,602 | 133,316,981 9.5

AVERAGE WAGE TRENDS

In 2007, the average wage for high-tech jobs in Northeast Ohio was almost $71,000.
NEO high-tech industries were not only growing in the number of jobs, but on average
high-tech jobs were paying higher salaries than in 2006, after adjusting for inflation. In
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2006, the average wage in high-tech industries was $69,603 compared to $70,985 in
2007 (Figure 4). In 2007, the average wage in high-tech industries was 89% higher than
the average wage for non-high-tech industries.

The average wage in Northeast Ohio continues to be lower than in the Midwest and the
United States in both high-tech and non-high-tech industries. As in previous years, the
gap between the average wages in high-tech industries is much larger. Average wage
in Northeast Ohio lags the Midwest in non-high-tech industries by 6% in 2007, which
shows a small improvement compared to a 7% difference in 2006. From 2006 to 2007,
the NEO average wage in the non-high-tech sector was growing faster than in the
Midwest and at about the same rate of growth of the average U.S. non-high-tech wages.

NEO average wages lagged behind U.S. average wages significantly more than the
Midwest did. In 2007, the Midwest average wage in all industries was lagging the U.S.
average wage by only 5.4%; the difference in the average wage in high-tech industries
was 5.9%. Northeast Ohio lagged the United States in all industries’ average wages by
13.8%, while the high-tech industries’ wages were lagging the United States by 22.8%.

From 2006 to 2007, the average wages of NEO high-tech industries were growing
almost at the rate of the Midwest. NEO wages narrowed the gap with the average high-
tech wages in the United States by 1.3 percentage point; 2006 NEO average high-tech
wages were lagging the U.S. average by 24.1%, which decreased to 22.8% in 2007.
This still reflects a difference of $16,215 a year between the average wages of $70,985
in NEO high-tech sector and the U.S. average of $87,200. NEO wages were $11,332
less than the average Midwest worker for the high-tech sector.

Figure 4. Average Wages in High-Tech, Non-High-Tech  and All Industries: NEO,
the Midwest and U.S., 2006 and 2007
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The gap between U.S. high-tech wages and NEO high-tech wages may reflect a
prevalence of lower-end high-tech jobs in Northeast Ohio as well as a different cost of
living. However, the adjustment for the lower cost of living in Northeast Ohio constitutes
only a small reduction of average wages compared to the national average (using CPI-U
index as a base for the adjustment). Assuming that Northeast Ohio has the same mix of
industries as the United States and adjusting for the difference in cost of living, NEO
average wages across all industries should have been $43,372 in 2007 and NEO high-
tech average wages should have been $82,282. Existing average wages lagged these
targets by $2,971 for all industries and by $11,297 for high-tech industries.
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HIGH-TECH INDUSTRIES BY TECHNOLOGY GROUP

This section analyzes high-tech industries in terms of employment, average wages, and
gross regional product for the high-tech sector as a whole, as well as eight technology
groups that are prominent in Northeast Ohio. Table B-1 in Appendix B provides the list
of industries by technology group. Again, Northeast Ohio is compared to the Midwest

and the United States.

EMPLOYMENT BY TECHNOLOGY GROUP

Table 4. NEO Employment by Technology Group, 2007

Emp Employment Change

Technology Group 2004- | 2004- | 2006-

2007 2006 | 2007 | 2007
Advanced Manufacturing 17,816 795 949 154
Advanced Materials 15,841 -520| -843 -323
Electronics 16,435 -140 -55 85
Energy and Power & Propulsion 12,552 38| 497 460
Information and Communication 26,844 N/A|  N/A| 1,469
Management, Sales & Facilities Support| 51,624 -915| -1,359 -443]
Pharmaceuticals 1,419 N/A|  N/A 38
Science & Engineering 28,071 2,414 3,369 956
Total High-Tech Employment 170,602 2,041| 4,436] 2,395
Total Employment, all industries 1,999,668| 12,776| -3,162| -15,938

Table 5. Employment Share by Technology Group: NEO,

Distribution of Employment by Technology Group: NEO , 2007

Science &

Engineering, 16%

Pharmaceuticals,
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the Midwest and U.S.,

2004-2007
Share of Total Share of Total Share of Total

Technology Group Employment, 2004 (%) | Employment, 2006 (%) | Employment, 2007 (%)

NEO MW U.S. NEO MW U.S. NEO MW U.S.
Advanced Manufacturing 0.84 0.74 0.42 0.88 0.74| 0.41 0.89 0.74 0.41
Advanced Materials 0.83 0.41 0.38 0.80 0.40f 0.35 0.79 0.40 0.34
Electronics 0.82 1.03 1.17 0.81 1.00 1.13 0.82 1.00 1.10
Energy and Power & Propulsion 0.60 0.76 1.02 0.60 0.76 1.01 0.63 0.76 1.02
Information and Communication N/A 1.68 2.19 1.26 1.67 2.14 1.34 1.78 2.22
Mgmt, Sales & Facilities Support 2.65 2.19 1.96 2.58 2.23 1.97 2.58 2.25 1.99
Pharmaceuticals N/A 0.26 0.23 0.07 0.25 0.22 0.07 0.25 0.22
Science & Engineering 1.23 1.77 2.04 1.35 1.86 2.20 1.40 1.85 2.24
Total High-Tech Employment 8.30 8.84 9.41 8.35 8.91 9.42 8.53 9.02 9.53
Total Employment, all Industries 100.00| 100.00{ 100.00] 100.00| 100.00| 100.00| 100.00| 100.00| 100.00
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Analyzing the high-tech sector in Northeast Ohio by eight technology groups (Tables 4
and 5) reveals that the largest group is Management, Sales, and Facilities Support
(primarily comprised of companies’ headquarters),* accounting for 30% of all jobs in
high-tech industries. Other large technology groups are Science & Engineering™® (16%)
and Information and Communication* (16%). The next three largest groups, Advanced
Manufacturing,*® Electronics,'® and Advanced Materials,'” combined, account for 29% of
high-tech employment.

Although there was net growth for the NEO high-tech sector, two groups lost
employment over the last year. The largest group, Management, Sales, and Facilities
Support, lost 443 employees (-0.9%) while Advanced Materials lost 323 jobs (-2%)
(Appendix B, Table B-1 and Figures B-3 and B-4). Both groups have been continuously
losing employment since 2004. All other technology groups gained employment, led by
two groups that accounted for 77% of the total job growth in high-tech industries: the
Information and Communication sector gained 1,469 employees (5.8% growth from
2006) and Science and Engineering added 956 jobs (3.5% gain from 2006). Another
important technology group, Energy and Power & Propulsion,*® added 460 jobs (3.8%
growth) in 2007, strengthening the high priority sector of NEO economic development in
green energy technologies.

Compared to the averages of the Midwest and United States, five NEO technology
groups showed advanced employment growth (Appendix Table B-1). Between 2004
and 2007, Advanced Manufacturing grew by 5.6% in Northeast Ohio compared to 1.6%

2 The Management, Sales, and Facilities Support group includes headquarters of companies, wholesale,
financial and support service industries. This group accounts for such companies as PartsSource, Inc., ASI
Investment Holding Co., Associated Materials Inc., and Siemens Medical Solutions USA, Inc.

'3 The Science and Engineering group includes industries that are comprised of architectural, engineering,
consulting companies, and companies providing scientific R&D services. This sector accounts for such
companies as Middough Consulting Inc., Zin Technologies, Inc., Ricerca Biosciences LLC, Accenture Llip.,
and McKinsey and Co., Inc.

* The Information and Communication Technology group includes industries manufacturing audio, video
and optical equipment, publishing, telecommunication carriers, and services in data processing and
computer design. These industries account for such companies as Qudax Inc., Hyland Software Inc., Intuit
Inc., Oracle Corp., and Brulant Inc.

'* The Advanced Manufacturing group includes four industrial machinery and transportation equipment
manufacturing industries. It accounts for companies such as Lincoln Electric Co., Parker Hannifin
Corporation, Gorman-Rup Co., FMC Foodtech Inc., Demag Cranes & Components Corp., and Hydromatic
Pumps Inc.

'® The Electronics group is comprised of five computer and electronic equipment manufacturing industries
and an industry that repairs electronic equipment. This group of industries is represented, among others, by
Keithley Instruments Inc., Rockwell Automation Inc., Apsco Inc., Therm-O-Disc Inc., and Emerson Network
Power, Energy Systems, North America Inc.

' The Advanced Materials Group includes five manufacturing industries that are part of the chemical
products cluster. These industries include companies such as Day-Glo Color Corporation, Lubrizol
Corporation, PolyOne Corp., Henkel Adhesive Technologies, PPG Industries Inc., and Sherwin-Williams
Automotive Finishes Corporation.

8 The Energy and Power & Propulsion group includes industries that extract, manufacture equipment, and
transport energy and power resources. Among companies representing this group are Parker Hannifin
Corp. Airborne Division, CertainTeed Corp., Aircraft Braking Systems Corp., and TransDigm Group Inc.
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in the Midwest and 2.1% in the United States. NEO'’s growth in Pharmaceuticals also
surpassed both the Midwest and the United States, and NEO’s performance in
Electronics showed less decline compared to both benchmark geographies (-0.3% in
Northeast Ohio compared to -1.3% in the Midwest and the United States). The
Electronics group is also of particular note because from 2006 to 2007 it added 85 jobs
(0.5%) in Northeast Ohio, yet this group declined in the Midwest (-0.6%) and in the
United States (-1.2%). This group is remarkable because it also reversed its declining
trend (-0.9% in 2004-2006) to growth in 2007. Energy and Power & Propulsion
increased its growth from 0.3% for the 2 previous years to 3.8% for the last year while
Information and Communication also experienced growth rate increase from 0.3% for
2004 to 2006 to 5.8% in 2006 to 2007. Although the Information and Communication
Group was also growing in the Midwest and the United States, the NEO rate of growth
surpassed both benchmarking geographies in 2006 to 2007. The Energy and Power &
Propulsion Group, in contrast to Northeast Ohio, declined both in the Midwest and the
United States in 2006 to 2007 compared to 2004 to 2006.

Employment in NEO’s high-tech industries as a share of total employment increased
from 8.35% to 8.53% between 2006 and 2007. This growth might appear slight, yet it
has significantly accelerated when compared to the previous 2-year increase of 0.05
percentage point from 2004 to 2006. Northeast Ohio, the Midwest, and the United
States all experienced increased shares of employment in high-tech industries between
2004, 2006 and 2007 (Table 5).

In 2007, Northeast Ohio held a higher share of high-tech employment than the Midwest
and the United States in the following technology groups: Advanced Manufacturing;
Advanced Materials; and Management, Sales, & Facilities Support Services. In 2007
the largest NEO high-tech group—Management, Sales, & Facilities Support Services—
retained its share in total employment at 2.58%; but the two other groups dropped their
shares very slightly (0.01 percentage point each) compared to 2006 and even more so
compared to 2004. The Advanced Manufacturing and Advanced Materials groups still
held a significantly larger share in NEO’s economy than they did in the Midwest and the
United States. Information and Communication Technology; Management, Sales &
Facilities Support Services; and Science and Engineering continue to be the three
technology groups with the highest share of employment in Northeast Ohio, the Midwest
and the United States.

Advanced Manufacturing and Advanced Materials technology groups are important base
industries for the NEO economy. Also, being a base industry in the Midwest, Advanced
Materials added jobs in this group between 2006 and 2007 (1.7%) while Northeast Ohio
and the United States experienced job losses (-2% and -1.6%, respectively). Three
more technology groups added jobs and increased their shares in NEO'’s total
employment during the last year: Energy and Power & Propulsion, Information and
Communication, and Science and Engineering. Even with such positive dynamics,
these industries have significantly smaller shares of their employment in total
employment and they are not base industries for NEO.

Center for Economic Development, Maxine Goodman Levin College of Urban Affairs 15
Cleveland State University



The High-Tech Sector in Northeast Ohio: 2008 Update

AVERAGE WAGES, GROSS REGIONAL PRODUCT AND PRODUCTIVITY BY
TECHNOLOGY GROUP

Average wages for high-tech industries in Northeast Ohio, the Midwest, and the United

States in 2007 were significantly higher than the average wage for all industries (Table

6). The highest average wage in Northeast Ohio was paid by Management, Sales, and
Facilities Support Services ($89,729). The average wage in this group experienced the
largest increase over the last 3 years (23.2%), although it was closing the gap with the

Midwest and the United States over the last year more slowly (3.3%).

The highest wages in the Midwest and the United States were paid in the
Pharmaceuticals group ($119,916 and $120,548, respectively); this group ranked
second highest in NEO wages ($79,501)." The wages in this industry grew much faster
in the Midwest and the United States than in Northeast Ohio over the last 3 years. In
2007, NEO pharmaceuticals wages were falling while the Midwest and U.S. wages
continued to grow with the Midwest almost reaching the level of U.S. wages in this

group.

Only the Advanced Materials group paid average wages in Northeast Ohio higher than
that in the Midwest and the United States ($77,481, compared to $73,155 and $76,001,
respectively). Average wages in this sector increased 11% for Northeast Ohio over the
last year, the highest growth of all groups in Northeast Ohio and the highest growth
among all technology groups in the Midwest and the United States.

Advanced Manufacturing average wages grew 6.1% in 2004 to 2006, but fell by -3.2%
over the last year for a total 3-year growth of 2.9%. This growth helped to close the gap
with average wages in the Midwest and the United States (1.7% and 2.0%, respectively).

Table 6. Average Wage by Technology Group: NEO, the = Midwest
and U.S., 2004-2007

Percentage Change

Technology Group 2007 ($) 2004-2007 2006-2007
NEO | MW US. |NEO | MW |U.S.| NEO | MW | U.S.
Advanced Manufacturing 51,343| 56,778| 58,598 2