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Executive Summary 
Increasingly, the ability of a state to excel in tech-
nology development and deployment in targeted 
industry sectors and simultaneously cultivate a 
resident talent pipeline of agile, skilled workers is 
emerging as THE critical and defining determinant 
of economic competitiveness. 

Oregon is well positioned to be a winner in this 
global race. Its overall economy is increasingly di-
versified and impressively strong—well outpacing 
the nation on most fronts. Moreover, over the past 
six years, Oregon has been aggressively building 
a solid infrastructure to support talent, technology 
and innovation with the launch of significant new 
initiatives linking economic development, educa-
tion and workforce investment.

The question: how long can Oregon maintain its 
current competitive position and stay “ahead of the 
curve” given the confluence of: the rapid advance-
ment of technology, the increasing need to be 
recognized as world-class and the impending retire-
ment of tens of thousands of skilled knowledge-
workers? The answer: Not long. There is urgent 
need for immediate action across several fronts!

This report, Priming the Talent Pipeline: Oregon’s 
Future Workforce Needs Analysis, was commis-
sioned by the Business and Economic Devel-
opment Committee of the Oregon Workforce 
Investment Board and is intended as a strategic 
investment plan to drive and focus that action. 
While this is fundamentally a research report, it is 
also a message of opportunity and choice. Lack 
of immediate attention to addressing critical gaps 
identified in this report could seriously compro-
mise Oregon’s strong economic position in the near 
future. Businesses interviewed in support of this 
study were very clear. If they can’t find the workers 
over the next several years with the skills they need 
to maintain a competitive edge, they will have to 
downsize, close or leave the state. It is that simple. 

This study answers five key questions, as high-
lighted. Because this research project focuses on 
future drivers of the economy, the focus of inquiry 
is on the traded sectors, those industry groups that 
trade their products and services outside the state 
and therefore serve as critical wealth generators for 
the state’s revenue base. But the study builds on 
and broadens that perspective to an understanding 
of the technology competencies, or “critical mass 
of know-how” found within and across Oregon’s 
industry base. 

Bringing these two perspectives together allows for 
the critical linkage of workforce needs to the tech-
nology and market platforms that will likely define 
Oregon’s competitive advantage in the future. It is 
from existing industry technology competencies 
that gaining a position in emerging technologies 
can best be realized. See Appendix 1 for detailed 
methodology.

Future Drivers? The recent period from 2001–
2006 has been one of extraordinary economic 
performance for all Oregon traded sectors, outpac-
ing national trends in employment growth across 
the board. Analysis of Oregon’s current strengths 
resulted in a robust set of technology innovation 
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drivers across the traded sectors covering electronic 
components and devices, software development, 
and Internet-based services, along with niches in 
medical devices, shoe design and agriculture.
 
Results for technology deployment in more tra-
ditional industries such as wood products, food 
processing and metals manufacturing were mixed, 
with productivity levels at or below U.S. average 
levels, suggesting the value-added and complexity 
of products produced in Oregon is not a strength, 
but the growth of productivity has been positive 
and outpaces the nation.

The integration of traded sector analysis with the 
analysis of industry technology competencies 
resulted in the identification of seven Oregon-spe-
cific technology and market platforms, which 
emphasize critical interrelationships of technology 
and markets/suppliers across the traded sectors. 
These platforms represent areas of economic op-
portunity—likely economic drivers of the future 
economy—where Oregon industry has a presence 
in existing and emerging markets, as well as the 
competencies to innovate and to deploy technolo-
gies needed to be competitive in the global market. 
See Appendix 2 for platform profiles.

Which Workers? Which Skills? 
Globalization of work and advances in technology 
are reshaping the workplace at breakneck speed, 
setting an ever escalating bar for skill requirements. 
Numerous national studies reach similar conclu-
sions: the workforce of the future must be: able to 
learn quickly, creative and innovative, comfort-
able with ideas and abstractions, self-disciplined 
and well organized, able to work as a member of a 
diversified team and have critical thinking skills, as 
well as fundamental personal management skills.

A review of national market studies, complemented 
by interviews with key leaders of major Oregon 
trade associations and cluster organizations, identi-
fied key factors driving industry development and 
the workforce implications of those changes for 

each platform area. Common workforce implica-
tions emerged across all platforms: (1) rapid pro-
cess and product innovations are driving a strong 
need for continued skill enhancements among 
current workers; (2) the more complex, technical 
environment is demanding a more versatile and 
multi-skilled technician and production workforce; 
(3) an aging workforce is impacting skill shortages 
at all occupational levels; (4) offshore outsourcing 
is raising skill requirements for innovation, new 
product design and project management; and; (5) 
newly emerging industries of biomedical and clean 
technologies require a broad and diverse set of 
skilled occupations. 

Oregon-specific workforce challenges were also 
identified for each platform, and recurring themes 
identified as follows: (1) many graduates from 
Oregon’s public K-12 system do not have the skills 
employers need; (2) the manufacturing-related 
platforms (including clean tech) share remarkably 
similar skill requirements: high performance/lean, 
control systems, industrial electricity, safety, docu-
mentation, etc.; (3) there is continued reliance on 
out-of-state recruitments for high end electronics 
and software workforce; and (4) the urgency of 
finding replacement workers for retiring skilled/
knowledge workers at all levels is real and compel-
ling—identified in numerous surveys as already 
impacting bottom line outputs.
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Current Capacity? Four broad “mega-
occupational groups” emerged that cut across all 
seven technology and market platforms: produc-
tion, technician, engineering, and computer-related. 
In terms of specialized occupations, those more 
concentrated in Oregon than in the nation, the 
majority currently require only relatively lower-end 
skills and limited education, i.e., high school plus 
on-the-job training. That is, Oregon tends to have 
relatively higher concentrations of generally lower-
skills workers than the rest of the country.

At the same time, Oregon’s student pipeline of 
enrollments in critical programs at higher-educa-
tion institutions and registered apprenticeships is 
generally down. While there are a few bright spots 
in engineering (+15 percent) and production (+38 
percent), enrollment levels in both computer (-23 
percent) and engineering-technician (-54 percent) 
are down substantially. Apprenticeships in the in-
dustrial trades are far below need. 

While Oregon has 
developed an im-
pressive infrastruc-
ture for building 
and delivering the 
next generation of 
workforce develop-
ment, the hard truth 
is that over the past 
decade Oregon 
has not invested 
in the education 
and training of 
its human capital 
resources as ag-
gressively as have 
many other states 
and industrialized 
nations, which puts 
Oregon in a “catch 
up” posture. 

Oregon has managed to maintain its strong eco-
nomic position with this current skill profile. 
However, the emergence of biomedical and clean 
technologies, aggressive efforts to spur innovation, 
advocacy for the adoption of high-performance 
practices, implementation of lean manufactur-
ing strategies, commitment to reduce the carbon 
footprint, and other factors are sure to drive up skill 
requirements in Oregon’s traded sector workforce 
across the board. Given Oregon’s current relatively 
weak position in terms of specialized occupations 
that feed the technology and market platforms, this 
will require an aggressive, multi-faceted strategy 
designed to strengthen this critical specialized 
workforce across all skill levels. 

Gaps? The table below summarizes the major 
gaps identified relative to the talent development 
needs of employers in technology/market plat-
forms. 
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What Should We Do? Each of the seven 
Technology and Market Platforms emerged with 
a slightly unique profile in term of their industry 
technology competencies and industry market spe-
cializations. At the same time, however, all seven 
technology and market platforms, even those in 
emerging industries, share many of the same needs 
for talent across four mega-occupational groupings: 
production, technician, engineering and computer-
related.

What this means is that Oregon does not have to 
pick “winners” from among the potential future 
drivers of the economy. Investing in the com-
mon, shared workforce needs that cut across 
all technology and market platforms provides 
an integrated investment framework that can 
bolster all traded sectors while simultaneously 
maximizing opportunity for individual sectors 
to cultivate areas of expertise where they can 
differentiate themselves in the global market. 

Listed below are the twelve priority recommenda-
tions to address critical occupation and skill short-
ages, as well as identified systems gaps.

Priority Recommendations:  
Critical Occupation and Skill 
Shortages

• Set specific, quantifiable targets for high-de-
mand occupations that cut across Technology 
and Market Platforms and provide incentive 
funding to community colleges, registered ap-
prenticeship programs and universities to offer 
additional programs and increase recruitment 
efforts;

• Address the need to recruit more qualified 
instructors to teach technical courses in high-
demand occupational areas at all levels; one 
strategy might be to create the nation’s first “Re-
tired Skilled Workers Corps” in partnership with 
business to serve as “Emeritus” instructors;

• Adopt a career readiness credential for use by 
all education and training providers that would 
signal a “readiness for work” based on specific, 
standardized criteria and align with documented 
21st century workplace foundation skills; the 
career readiness certificate should be aligned 
with the Essential Skills of the high school 
graduation diploma for application with out-of-
school youth, adult entrants to the labor market, 
etc. 

• Aggressively expand and promote Career 
Pathways education and training opportunities 
as a systems-building strategy across all levels 
education; prioritize funding to high-demand, 
technology-reliant occupations across Technol-
ogy and Market Platforms;

• Expand Career Technical Education at the 
secondary and community college levels and 
focus on the cross-cutting occupations linked 
to Technology/ Market Platforms and projected 
high demand/ specialty occupations;

• Double the Employer Workforce Training Fund 
using flexible dollars to serve as an incentive 
for more employers in traded sectors to upgrade 
the skills of their current workers to address 
advancing technology and changing business 
practices;

• Expand and prioritize training programs in 
clean technologies that have a documented, 
immediate need, such as wind turbine and 
solar that will support the state’s sustainability 
agenda;

• Adopt a standardized certificate-level program 
offered by the community colleges and tar-
geted towards “middle skill” production and 
technician occupations that emphasizes critical 
foundation academic, employability and cross-
cutting technical skills; 

• Support expansion of proven effective models 
of work-based learning - internships and coop; 
require greater linkages to on-the-job experi-
ences at all levels of the educational system;
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Priority Recommendations:  
Systems Approach
 

• Adopt and promote the concept/terminology of 
a Talent Pipeline or Knowledge Supply Chain 
(systems approach) to integrate the discrete 
parts of the supply side in support of the seven 
critical Technology and Market Platforms;

• Provide sustainable support to regional clus-
ter- and consortia-based entities that aggregate 
employer need and function as intermediaries 
in creating demand-driven, agile “pull” oriented 
talent development systems in critical areas of 
skill shortage;

• Launch a multi-faceted messaging campaign to 
advertise the availability of good “middle-skill” 
jobs; promote the value of career technical 
education and post-secondary alternatives such 
as apprenticeships; and stress the importance of 
continued life-long education.

Conclusion 
This study points to three possible scenarios that 
could play out in Oregon over the next decade, 
which, in reality, constitute choices to be made by 
both the private and public sectors.

• Scenario #1: Loss of traded sector business 
base. Both the demand side (business) and 
supply side (government/education) maintain 
a fairly passive posture in the adoption of in-
novation, with generally incremental change 
and typically underfunded approaches to human 
capital investment. 

• Scenario #2: Global competitive businesses 
needing to shift jobs outside of Oregon. Traded 
sector businesses aggressively implement strat-
egies to increase innovation and improve pro-
ductivity, while education/training providers and 
the state government continue with current trends 
and fail to respond to the rapidly changing require-
ments of the high performance workplace. 

• Scenario #3: Increased shared prosperity. Both 
the demand side and the supply side, in part-
nership, aggressively address the workforce 
challenges the state faces, adopting a bold and 
unified systems perspective.

The purpose of this research study was to provide 
a focused, future oriented investment strategy for 
Oregon that will ultimately drive shared prosper-
ity. As the recommended investments are realized, 
Oregon’s workforce education and training sys-
tem will be strengthened and better positioned to 
produce the workers critical to the future economic 
drivers of the state’s economy. Those workers will 
be equipped to fuel the innovation and productiv-
ity gains that result in competitive advantage in 
the global market. The resulting prosperity for 
Oregon’s economy, companies and workers al-
lows continued reinvestment in building the talent 
pipeline. 

While implementation of the strategic investment 
plan will result in shared prosperity, it will also 
require shared responsibility. Key partners—busi-
ness, labor, education, government and elected 
officials—must all aggressively embrace the call to 
urgent action. The three-five year window outlined 
in the recommendations is likely an outside win-
dow of opportunity and choice.
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Priming Oregon’s Talent Pipeline:  

Oregon Future 
Workforce Needs Analysis

The Opportunity
In today’s fast-paced, knowledge-based economy, a 
state must differentiate itself by cultivating and sus-
taining specialized areas of expertise where it can be 
recognized as a world leader. The idea of driving eco-
nomic growth through strategic areas of focus is not 
new, but what is different today, given the staggering 
rate of change and the critical link between economic 
and workforce development, is:

• The emphasis placed on technology-based in-
novation, and

• The absolute requirement to have a resident tal-
ent pipeline of agile,  
skilled workers.

Increasingly, the ability of a state to excel in 
technology development and deployment in 

targeted industry sectors and simultaneously 
cultivate a workforce able to drive that innova-
tion is emerging as THE critical and defining 
determinant of economic competitiveness.

Oregon is well positioned to take advantage of this 
tremendous opportunity to win in the global mar-
ket. As discussed in this report, twelve of the four-
teen recognized traded industry sectors in Oregon 
outperformed the nation in growth of employment 
in the economic expansion years of 2002–2006. 
Several industries grew in Oregon while declining 
nationally. Oregon’s overall economy is strong.

Additionally, over the past six years under the 
leadership of Governor Ted Kulongoski, Oregon 
has been aggressively building an infrastructure to 
support talent, technology and innovation. Major 
milestones include, but are not limited to:

• Adoption of a traded-sectors focus and cluster-
based framework for economic and workforce 
development policies and practices;

• Creation of Oregon Inc. to cultivate new eco-
nomic ecosystems that leverage Oregon’s inher-
ent strengths and help expand technology-based 
markets for Oregon companies; 

• Development of a strategic workforce plan 
by the Oregon Workforce Investment Board 
(OWIB) to create a talent pool with the skill 
needed to fuel the current and future economy; 

• Establishment of the Employer Workforce 
Training Fund focused on capacity-building 
through strategic investments in high-growth 
industry sectors and workforce training; and 

• Increased funding to stabilize and enhance the 
public education system pre-K-16.

States shouldn’t be lemmings, following 

the crowd of an uncertain future. They must 

strategically choose areas most likely to pay 

off in new or expanding businesses, a well-

educated and agile workforce and high-pay-

ing jobs. It’s not enough to find opportunities 

for marginal gains. The goal is to overwhelm 

the competition by being the pioneer, the 

champion or the only player.

Innovation America, 
Pew Center of the States
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The Challenge
While these accomplishments bode well for posi-
tioning the state to compete in the global market, 
the real question is: How long can Oregon “ride 
the wave” before advancing technology, the need 
to cultivate specialized areas of expertise, and 
the impending retirement of masses of skilled 
workers challenge Oregon’s currently strong 
economic position? What is Oregon’s comprehen-
sive strategic investment plan to ensure future eco-
nomic drivers have access to the talent pool needed 
to drive the innovation and process improvements 
needed to win in the global market? 

Absent an integrated investment plan that links the 
strategic planning efforts of education, workforce 
and economic development, Oregon might risk los-
ing the ability to sustain and maximize its current 
competitive position. The challenge is urgent. The 
time to act is now!

The Purpose
This Report, Priming the Talent Pipeline: Oregon’s 
Future Workforce Needs Analysis, is intended to 
provide key decision makers in Oregon with infor-
mation and a framework for linking the vast array 
of related but separate initiatives currently opera-
tional within education, workforce and economic 
development into an integrated workforce invest-
ment strategy. Commissioned by the Business and 
Economic Development Committee (BEDC) of the 
Oregon Workforce Investment Board (OWIB), it 
offers a powerful lens through which to evaluate 
public investment decisions that impact the broad-
based education and training workforce system 
across the state and to link them to the state’s future 
economic engines.

This research study answers five critical questions, 
highlighted in the box below. Because the inquiry 
begins with the question of possible future drivers  
of the economy, this study does not explore the 
total breadth of the future economy. Rather, it 
focuses on the traded sectors, those industries that 
sell their goods and services outside the state and 
country and, therefore, are critical to the state’s 
economy as a wealth generator. The roughly 32,000 
business establishments create jobs through robust 
supplier networks, provide average wages more 
than $10,000 greater than their counterparts in the 
rest of the private sector, and represent the state’s 
competitive advantages in terms of both goods and 
services. Also included in the inquiry are emerging 
industries, primarily in the biosciences and clean 
technologies that have tremendous potential to 
become future drivers of the economy.

This study builds on and broadens Oregon’s per-
spective on traded-sectors and cluster-based 
frameworks, which is rooted in the current industry 
employment base of the state, to an understanding 
of the technology competencies, or ‘critical mass 
of know-how” found within and across Oregon’s 
industry base.
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Bringing these two perspectives together—in-
dustry analysis and technology competency 
identification—allows for the critical linkage of 
workforce needs to the technology and market 
platforms that will likely define Oregon’s com-
petitive advantage in the future.

This study breaks new ground in integrating these 
two perspectives, as illustrated above.

The Methodology
The project methodology was designed to answer 
the five research questions. It is outlined briefly 
below, with a fully developed statement of method-
ology included in Appendix 1. A visual that repre-
sents the research flow is included at the conclusion 
of the narrative

Future Drivers? In order to identify pos-
sible future drivers of the state’s economy, a thor-
ough analysis of industry employment data was 

completed on Oregon’s twelve statewide traded 
sectors. An in-depth analysis was then conducted 
of the core technology development and deploy-
ment competencies (or strengths) inherent in the 
traded sector industries, as well as seven additional 
industries emerging in the economy, in order to as-
sess Oregon’s existing areas of “know-how” upon 
which to build future opportunity. Finally, key lead-
ers from trade associations and cluster organiza-
tions affiliated with both existing and emerging in-
dustries were interviewed to gather “ground truth” 
about factors influencing change in their industry, 
future trends and existing areas of market special-
ization. These steps correspond to the three figures 
on the left hand side of the visual below. The syn-
thesis of all this data and information resulted in 
the identification of seven “technology and market” 
platforms that reflect the interrelationships among 
the various traded and emerging industries in terms 
of shared technologies, common markets or sup-
ply-chain relationships. These seven technology 
and market platforms, as likely drivers of Oregon’s 
future economy, became the lens through which the 
balance of the analysis was conducted.
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What Workers? What Skills? Inves-
tigation of the answers to these questions began 
with a general review of studies reporting on the 
changing nature of work and skill requirements 
driven by globalization and rapid advances in tech-
nology. Then, using the Technology and Market 
platforms as a framework, factors driving change 
were linked to implications for the workforce 
within each platform area, based on a synthesis of 
findings from various trade association reports and 
interviews with key leaders of trade associations 
and cluster organizations within Oregon. Finally, 
the Oregon-specific workforce needs identified by 
industry leaders were reported. While individual 
Technology and Market Platform profiles reflected 
specific sets of workforce challenges and needs, 
common issues that cut across all seven platforms 
were identified and reported as critical to informing 
the integrated investment strategy.

Capacity? This area of research, designed to 
assess Oregon’s current capacity to address identi-
fied workforce needs, began with development of a 
framework within which to consider occupational 
data and identify areas of strength. That resulted in 
the formation of four broad “mega” occupational 
groupings that span all seven Technology and Mar-
ket Platforms and represent potential high-impact 
areas of investment 
for driving future 
economic growth: 
production, techni-
cian, engineering and 
computer-related. 
The next step was to 
conduct a detailed 
analysis of Oregon’s 
position across the 
major occupational 
groupings to identify 
relative concentrations 
of specialized strength 
compared to national 
averages, as well as 
trends in employment 

levels over the recent past. To further investigate 
capacity, the output of graduates from the state’s 
community colleges, university and apprentice-
ship system was considered. Finally, the major 
infrastructure and initiatives that shape Oregon’s 
education and training delivery system were identi-
fied and compared to a set of criteria established by 
the National Governors Association for an effective 
and integrated economic, workforce and education 
delivery system.

Gaps? The identification of gaps focused on 
three areas. The first was the quantitative gaps 
between supply and demand. While an inexact 
science at best, comparing projected employment 
demand to the output of the primary education and 
training systems provides keen insight into pure 
numbers gaps that must be addressed for building 
a talent pipeline. A second area concerned content 
and service delivery gaps identified through quali-
tative input from Oregon business leaders. The 
third area of gap focus was on overarching  
systems issues.

What Should We Do? The final step of 
the methodology was to synthesize all of the find-
ings into a set of actionable recommendations. The 
intent was to offer a prioritized set of recommenda-

Visual Representation of Project Methodology
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tions, linked directly to gaps that could serve as the 
framework of an integrated investment strategy for 
future talent development in Oregon. In addition 
to focusing on specific programmatic and service 
delivery recommendations, the methodology also 
included recommendations for addressing broader 
systems gaps.

This Project Report is organized into five sec-
tions that directly correspond to the five research 
questions. 

What Might be the Drivers of Oregon’s  
Future Economy?
In today’s global, knowledge-based economy, 
states are increasingly competing on their ability 
to educate, train, and recruit a qualified workforce 
that meets the needs of industry. But states dif-
fer in their mix of industry and specific drivers 
of economic growth, and consequently can vary 
significantly in the specific workforce needs they 
confront to stay competitive. 

A study of future workforce needs critical to a 
state’s economic growth must be grounded in the 
specific industry-related drivers of a state’s global 
competitiveness. In particular, states must identify 
those areas of opportunity where its industry has 
existing and emerging strengths to serve growing 
markets and the industry technology competen-
cies to innovate and deploy technologies needed to 
maintain a competitive advantage. 

Approach to Identifying Likely 
Future Economic Drivers 
To consider the likely future drivers of Oregon’s 
economic growth and workforce demand, this 
study breaks new ground in integrating two per-
spectives to provide a comprehensive understand-
ing of “where the Oregon economy competitive 
industry strengths have been recently” with a more 
futuristic assessment of “where the Oregon econo-
my has the know-how to grow.” 

The first perspective of industry performance 
involves an analysis of traded industry sectors – 
what is commonly referred to as the “wealth” gen-
erating part of the economy because it serves more 
than local needs and generates sales and revenues 
from outside the state. The Oregon Economic and 
Community Development Department (OECDD) 
has identified twelve such traded industry sec-
tors, which are broad industry groupings of related 
industries that in effect represent a “supply-chain” 
of inputs, final goods & services and distribution. 
In addition, the 2007 Oregon Innovation Plan from 
Oregon Inc. identified seven emerging industries of 
potential development opportunity for Oregon, and 
three signature research centers to support research 
and development and technology transfer.

Surrounding these traded sectors and emerging 
industries are significant activities of trade associa-
tions and cluster organizations working at the state 
and regional levels. Many are actively engaged in 
the Oregon Cluster Network as part of the work 
related to the Oregon Business Plan. The table be-
low reflects Oregon’s traded sectors and emerging 
industries, along with the various organizations that 
support their development and growth.
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The second perspective informing where a state 
has the know-how to grow involves an assess-
ment of industry technology competencies found 
across Oregon’s industry base. The concept of 
core competencies is now widely heralded by 
industry to promote competitive advantage. Gary 
Hamel and C.K. Prahalad in their landmark study, 
Competing for the Future, explain how a focus on 
core competencies can improve competitiveness:

From a regional economic development perspective, 
core competencies represent a “critical mass” of 
know-how. It is from core 
competencies that gaining 
a position in emerging tech-
nologies can best be real-
ized. Otherwise, emerging 
technology fields that are 
untied to core competencies 
require starting from scratch 
with major investments, 
rather than leveraging exist-
ing strengths. 

Technology competencies 
reflect not only areas of 

“To successfully compete for the future 

a company must be capable of enlarging 

its opportunity horizon. This requires top 

management to conceive of the company 

as a portfolio of core competencies rather 

than a portfolio of individual business 

units…Core competencies are the gate-

ways to future opportunities. Leadership 

in a core competence represents a poten-

tiality that is released when imaginative 

new ways of exploiting that core compe-

tence are envisioned.” � 

innovation in processes and products taking place 
across industry in a state, but also the capabilities 
of industry in deploying advanced technologies for 
competitive advantage. How modernized and so-
phisticated a food processor or metals manufacturer 
is in the deployment of technology places a signifi-
cant demand on the skill level of its workforce.

To assess industry technology competencies the 
Key Links/Battelle team undertook a review of both 
technology development/innovation and technol-
ogy deployment across Oregon’s industry base. This 
multi-step process included: a unique cluster analy-
sis of industry patents to identify innovation themes, 
assessing productivity data and specialized propri-
etary corporate databases and conducting in-depth 
interviews with leading industry trade associations 
and cluster organizations to collect first-hand quali-
tative information on critical technology innovation 
and deployment strategies. 

Merging these two perspectives relates established 
and emerging markets served by industry together 
with industry technology competency strengths that 
can serve as broad platforms for advancing future 
economic growth and inform likely future drivers 
of workforce demand in Oregon. To be a technol-
ogy and market platform requires drawing upon 
multiple core competencies and having multiple 
development opportunities in significant  
market niches. 

Methodology for Assessing Industry Technology  
Competencies in Oregon

 1 Hamel and Prahalad, Competing for the Future, Harvard Business Press, 1994, pg 90 and 217.
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Assessment of Traded Industry 
Sectors
To assess traded industry sectors in Oregon, the 
period of 2001 to 2006, reflecting the recent 
growth period since the end of the last recession, 
is examined. Two specific measures of economic 
performance using industry employment data are 
considered: 

• Economic Specialization – Does Oregon have 
a larger or smaller employment concentration 
in its traded industry sectors compared with 
the overall U.S. economy at a specific point in 
time? If Oregon has a substantially larger con-
centration than the U.S. (i.e., 20 percent greater 
relative concentration), then Oregon is consid-
ered specialized in that traded industry sector. 

 • Economic Competitiveness – What is the 
employment growth rate in Oregon for a traded 
industry cluster compared to the U.S. over the 
course of the current growth period of the busi-
ness cycle?

• What stands out for Oregon is that the recent 
period from 2001–2006 has been one of robust 
economic performance compared to the U.S. 
across all traded industry sectors

• Oregon is specialized in four traded industry sec-
tors: Wood & Other Forestry Products; Electron-
ics & Advanced Materials; Agricultural Products; 
and Processed Food and Beverage Products.

Line of Sight to Technology and Market Platforms

• Oregon particularly stands out in the economic 
competitiveness of ALL traded industry sectors, 
where the state is outpacing national trends in 
employment growth from 2001 to 2006. 

The bubble chart below graphically presents 
both the economic specialization and the com-
petitive performance of Oregon’s large traded 
sector clusters and its emerging signature areas.

• Stars (upper right quadrant) are those indus-
try clusters that are both specialized and out-
performing the nation in growth. Agriculture 
Products and Electronics strongly fall into that 
category, while Wood Products is on the border-
line (having slightly outperformed the nation, 
though still declined in employment).
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• Emerging Potential (bottom right quadrant) 
reflects those industry clusters that have not yet 
become specialized in Oregon, but are out-
performing the nation in employment growth. 
Nearly all of the remaining clusters in Oregon 
fall into this category.

• Divergent (lower left quadrant) includes those 
industry clusters that are neither specialized nor 
outperforming the nation, and therefore not well 
positioned for development. In Oregon, none of 
the traded sectors lie in this quadrant.

Oregon’s remarkable job situation is evident in 
the bubble chart. It is extraordinary that none 
of Oregon’s specialized industry sectors have 
lagged national performance, though Wood Prod-

ucts comes close and did decline during the 2001 to 
2006 period. Typical regional profiles show numer-
ous industries and clusters with bubbles in the left 
quadrants where the national sector has outpaced 
them in recent years making Oregon’s growth per-
formance even more remarkable. 

Assessing Oregon Industry  
Technology Competencies
There is no one single source of information that 
serves to identify industry technology competen-
cies. Rather, a variety of integrated and comple-
mentary analyses are required to help provide a 
perspective of industry technology competencies. 

Oregon Traded Idustry Sectors: Employment Specialization and  
Recent Growth
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Technology Development: What often 
comes to mind when one thinks of industry technol-
ogy competencies are those areas in which Oregon’s 
industry is actively engaged in technology innova-
tion and advancing new technology development. 
This is the “gee-whiz” part of industry technology 
competencies…the ability to shape new discoveries 
and ideas into product and process ideas, such as 
inventing the computer or the cell phone.

To assess Oregon’s focus in technology innovation, 
a unique assessment of patents was undertaken along 
with an examination of areas of technology product 
focus of Oregon’s technology-based industry using a 
specialized proprietary corporate database.

• Patent Cluster Analysis – Patents represent 
the intellectual property generated by compa-
nies. Battelle used a propriety software tool to 
examine the relationships and key innovation 
themes found in patents issued or applied for 
by Oregon organizations and individuals over 
the period January 2002 to August 2007. The 
cluster analysis grouped over 13,000 Oregon 
generated patents based on the connections of 
words in sentences from patent abstracts and 
not a pre-determined classification system. 

• Corp-Tech Directory – a specialized database 
of technology companies—provides a non-tra-
ditional way to view industry innovation activi-
ties from standard industry employment analy-
sis. Corp-Tech Directory maintains a detailed 
focus on technology firm activities in more than 
270 detailed technology product fields based 
on surveys and interviews with firms. Nearly 
90,000 firms are maintained within the Corp-
Tech Directory, of which 1,166 or 1.3 percent 
are headquartered in Oregon.

The results were a robust set of technology in-
novation drivers across industry in Oregon cover-
ing electronic components and devices, software 
development, Internet-based services, and metals 
& manufacturing, along with niches in medical 
devices, shoe design and agriculture. 

• Broad Technology Competency Areas: Seven 
of the patent cluster groupings are considered 
to be broad technology competencies since they 
comprise 5 percent or more of the patents en-
compassed in the analysis. These competencies 
reflect the state’s broad presence in electron-
ics, computers/communication equipment, and 
information technology.

• Computing systems and devices with 16.3 
percent of the patents clustered

• Semiconductor fabrication and wafer 
manufacturing with 13.1 percent of the 
patents clustered

• Chips, circuits and electronic components 
with 10.1 percent of the patents clustered

• Communications & networking technolo-
gies with 9.3 percent of the patents clustered

• Digital imaging with 7.5 percent of the 
patents clustered

• Printing & color technologies with 6.5 
percent of the patents clustered

• Optics with 6.1 percent of the patents 
clustered

• Niche Technology Competency Ares: Eight 
of the patent cluster groupings are considered 
to be niche technology competencies compris-
ing less than 5 percent of patents encompassed 
in the analysis. These niches are more nar-
row in nature—in some instances relating to 
the broader competencies—but also reflect-
ing unique aspects of the diverse mix within 
Oregon’s economy, including competencies 
in areas related to apparel and sporting goods, 
metals, and medical products.

• Processor power management technologies 
with 4.4 percent of the patents clustered

• Shoe design with 4.2 percent of the patents 
clustered

• Digital/media technologies with 2.1 per-
cent of the patents clustered

• Sensors with 1.6 percent of the patents 
clustered
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• Plants with 1.4 percent of the patents 
clustered

• Laser technologies with less than 1 percent 
of the patents clustered

• Polymers with less than 1 percent of the 
patents clustered

• Aircraft and navigation instruments with 
less than 1 percent of the patents clustered

Note: More detailed information on illustra-
tive application/focus of these patent cluster 
groupings and key companies found in that 
grouping are presented in Appendix 1.

• Detailed Product Focus Areas: Nineteen (19) 
detailed technology product focus areas (out of 
more than 270) were identified for Oregon in 
the CorpTech database, where Oregon had 10 
or more firms that represent more than 2 per-
cent of all firms in that detailed product code in 
the CorpTech Directory: 

Technology Deployment: Industry 
technology competencies are more than just ad-
vancing new products and processes. Just as criti-
cal—if not as widely heralded—is the ability of 
industry to “put technology to work.” Many of 
the most successful companies are not those who 
invent new products, but deploy state-of-the-art 
technology in making the best products most effi-
ciently. Industry competencies in deploying tech-
nology are particularly important in more mature 
industries, such as food 
processing, metals and 
wood products, in which 
technology is critical in 
improving how products 
are produced. 

To assess Oregon’s posi-
tion in technology deploy-
ment, a focused analysis 
was conducted of the more 
mature and manufacturing 
focused traded industry 

sectors—food processing, wood products, met-
als manufacturing and electronics—involving two 
specific steps: 

• Reviewing industry surveys and interviews to 
identify key manufacturing technologies and 
processes being deployed in Oregon.

• Analyzing industry productivity data—output 
per employee—to see how well Oregon indus-
try compares to the U.S. overall. Higher pro-
ductivity suggests more effective deployment of 
technologies as well as ability to produce more 
complex, higher value products. 

The results for Oregon in technology deployment 
were mixed. Generally productivity was just at or 
below U.S. average levels, suggesting the value-
added and complexity of products being produced in 
Oregon is not a strength. The good news is that the 
growth in productivity has been positive and outpac-
ing the U.S. average across these mature industries, 
with the notable exception of electronics which may 
becoming more commodity-oriented in Oregon. 
Each of these mature traded industry sectors has 
identified deployment drivers relating to the use of 
advanced technologies, as summarized below.

What we learn from viewing the continuum of 
industry technology competencies from technol-
ogy deployment to technology development is that 
different industries tend to focus in different areas of 
the continuum and so it is essential to have a broad 
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view of industry technology competencies. Oregon’s 
key strengths in technology development are found 
in electronics and software development. Oregon’s 
traditional industries of metals, wood products and 
food processing, meanwhile, are more focused on 
technology deployment and are having mixed suc-
cess today as measured by productivity levels.  

Drivers of the Future Economy: 
Technology and Market Platforms
Bringing together the analysis of Oregon’s specific 
industry technology competencies and the exist-
ing and emerging market areas served by Oregon 
industry suggests seven “technology and market” 
platforms are critical in driving future workforce 
demand in those sectors critical to Oregon’s eco-
nomic competitiveness and growth. These technol-
ogy and market platform offer a unique focus on 
Oregon’s economic drivers integrating the perspec-
tives of “where the Oregon economy competitive 

industry strengths have been recently” with a more 
futuristic assessment of “where the Oregon econo-
my has the know-how to grow.” 

• Electronic Components and Devices with 
niches in semi-conductor design, testing & 
measurement, display, printing and digital me-
dia components. This platform combines elec-
tronics/advanced materials and communications 
equipment traded industry sectors given high 
degree of integration and focus of equipment on 
peripherals (display, printing). Also major link-
age with nanotechnology and microelectronics.

• Software, Computing and Internet Services, 
which refines the broad terminology of the 
Information Technology traded industry sector 
to reflect Oregon’s specific focus on business 
software, open source technology, data centers 
and Internet services, educational learning and 
network/homeland security.

Mature Traded Industry Sectors: Technology Deployment 
Characteristics
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• Metals and Transportation Equipment, combin-
ing the two sectors given their common focus 
on metals, with broad applications across aero-
space, energy, mining, construction and military 
applications.

• Agriculture & Food Processing, given the com-
mon focus from growing to processing fruit and 
vegetables, with niches in fruits and vegetables, 
nurseries and greenhouses, organic 
foods and wineries.

• Forestry and Wood Products with 
niches in sawmills, softwood ve-
neer/plywood and engineered wood 
products & green biomass.

• Biomedical Technologies, which 
augments the medical technology 
traded industry sector with new em-
phasis on biosciences diagnostics, 
drug discovery, and translational 
research. 

• Clean Technologies, which brings together 
the emerging industries of biofuels and wind 
energy, along with the signature research area 
of bio-based products and sustainable develop-
ment involving renewable energy, green materi-
als and geo-thermal. Also strong connections 
with nanotechnology. 

Oregon Technology and Market Platforms: Continuum of 
Technology Competencies & Market Specializations
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The chart below summarizes each of these platforms 
across the continuum of technology competencies 
and market niches. What the chart reveals is that not 
all of the technology and market platforms have the 
same emphasis on technology deployment versus 
technology development. For the most part, Ore-
gon’s technology and market platforms emphasize 
technology deployment with only electronic com-
ponents and devices and software, computing and 
Internet services having a strong foothold in tech-
nology development. On the market specialization 
side, nearly all of the platforms have both identified 
existing market specializations and emerging areas 
driven by technology innovation. Two platforms are 
primarily emerging in Oregon in market position—
biomedical technology and clean tech. 

These platforms represent areas of economic op-
portunity—likely economic drivers of the future 
economy—where Oregon industry has a presence 
in existing and emerging markets, as well as the 
competencies to innovate and to deploy technolo-
gies needed to be competitive in the global market. 
development position. They account for 1 in 4 state 

jobs (25 percent); and though they are identified in 
this study as the likely drivers of Oregon’s future 
economy, there are numerous critical supporting 
industries and entities that underlie these platforms. 
Platform companies rely heavily on supplier and 
wholesalers driven by logistics, services such as 
accounting, finance and legal assistance, and funda-
mental public service provided by utilities, police, 
and fire departments. The figure below summarizes 
this critical supporting infrastructure.

Oregon has its own specific technology and market platform opportunities to advance future 

economic growth and inform likely future drivers of workforce demand in Oregon.  These  

Oregon-specific technology and market platforms represent areas of economic opportunity 

where Oregon industry has a presence in existing and emerging markets and the technology 

competencies to innovate and to deploy technologies needed to be competitive. 
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What Workers with What Skills Will be Needed?
“What workers? What skills?” are pivotal ques-
tions for setting a strategic direction for Oregon’s 
future investments in talent generation. To emerge 
first-in-class, Oregon must meet a global standard 
of competition for workforce skills across each of 
the identified technology and market platforms. It 
is the understanding of global factors and require-
ments, together with local conditions, that can en-
able Oregon to properly set a course for the future. 
Therefore, this section begins with a brief overview 
of global factors driving change in workforce re-
quirements, followed by a more specific discussion 
of Oregon-specific data and information relative to 
future workforce needs.  

Backdrop of Change
Dramatic changes in the nature of the work driven 
by globalization and advancements in technology 
set a critical context across the broad economy 
and impact all of Oregon’s technology and market 
platforms. These sweeping changes captured the 
public’s imagination with the publication in 2005 of 
Thomas Friedman’s The World is Flat: A Brief His-
tory of the 21st Century. The essence of Mr. Fried-
man’s popularization of the broad economic changes 
underway is reflected in the following quote: 

A more refined synthesis of surveys by the Confer-
ence Board, Corporate Voices for Working Fami-
lies, Partnership for 21st Century Skills and the 
Society for Human Resource Management offer the 
following insights.

The workplace across the economy is being re-
shaped:

• Continued move away from vertically inte-
grated organizations to outsourcing non-core 
functions

• More decentralized, specialized firms 
• Less standardized employer-employee relation-

ships
• New products and services dependent upon 

maintaining a worldwide technological lead 
PLUS “deep vein of creativity”

• Increased access by employers to a worldwide 
workforce that does not have to move to partici-
pate in global work teams

• Greater emphasis on retraining and lifelong 
learning over the course of a worker’s career

• Increased labor force participation among 
women, the elderly and people with disabilities

• Increased levels of entrepreneurism

This reshaped workplace, in turn, is setting a new 
“bar” for skill requirements. No longer can an in-
dustrial age emphasis on narrow skills and follow-
ing directions support a qualified workforce. Today, 
a high level of preparation in reading, writing, 
speaking, mathematics and science, is the founda-
tion for workplace skills even in mature manufac-
turing settings. Workers must be able to “apply” 
this foundation into a set of core workplace skills 
and personal management skills:

The National Center on Education and the Econ-
omy, in their recent publication Tough Choices, 
Tough Times comes to a similar conclusion but 
using slightly different language. After an exten-

“Information and telecommunications 

technologies have created a platform 

where intellectual work and intellectual 

capital can be delivered from anywhere–

disaggregated, delivered, distributed, 

produced, and put back together again, 

and this gives an entirely new freedom to 

the way we do work, especially work of 

an intellectual nature.” 
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sive analysis of the nation’s education and training 
system, the report identifies the following critical 
worker characteristics as necessary for success in 
the future workplace: 

• Comfortable with ideas and abstractions
• Good at both analysis and synthesis
• Creative and innovative
• Self-disciplined and well organized
• Able to learn quickly
• Work well as a member of a team
• Have the flexibility to adapt quickly to frequent 

changes in the labor market as shifts in the 
economy become even faster and more dramatic

The report offers a sobering conclusion: “The core 
problem is that our education and training systems 
were built for another era, an era in which most 
workers needed only a rudimentary education. It is 
not possible to get where we have to go by patch-
ing that system. There is not enough money avail-
able at any level of our governmental system to 
fix this problem by spending more on the system 
we have. We can get where we must go only by 
changing the system itself.” (Tough Choices, Tough 
Times, p. 8)

It is important to note that the critical core 
workplace and personal management skills 
identified above have broad based application 
for ALL workers in Oregon’s economy, not just 
those employed in the traded sectors. Therefore, 
investments in building systems with programs 

benchmarked to those standards will ensure all 
future and current workers, no matter in what 
industry sector they are employed, have the 
critical foundation skills needed to be successful 
in the 21st century workplace. 

Global Factors Driving Develop-
ment and Their Workforce  
Implications
The Key Links/Battelle project team reviewed 
industry and market studies and interviewed key 
leaders of major Oregon trade associations and 
cluster organizations to cull out the key factors 
(both global and regional) driving development for 
each of the seven technology and market platforms, 
along with their workforce implications. A synop-
sis of the findings is provided below, with detailed 
analyses for each platform provided in the docu-
ment Appendix 2. 

Cross-Cutting Themes: Significant themes and 
insights on future workforce implications emerge 
across the findings from all seven technology and 
market platforms.

• Rapid process and product innovations 
places strong need for continued skill en-
hancements. This workforce implication is 
clearly illustrated in critical new technical 
requirements within traditional manufacturing 
platforms (wood, food products, and metals) as 
well as electronics and clean tech. For example, 
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existing plumbers, electricians, and inspec-
tors transitioning to clean tech installation and 
maintenance require additional training specific 
to clean technology systems (solar or wind en-
ergy, for example). In wood processing plants, 
quality managers must be focused on problem-
solving, relying on information technologies 
and statistical process control data. 

• Need for more versatile and multi-skilled 
technician and production workforce. There 
is an increased blurring of lines between techni-
cians and production within a more complex 
technical environment. Requirements for versa-
tile workers who can perform multiple jobs and 
apply multiple skill sets is a theme throughout 
the manufacturing sector regardless of the prod-
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uct produced or the individual job title. Food 
processors require workers to handle the com-
plexity of an increasing set of automated tools 
and processes in the modern processing facility. 
The “blurring” distinction between technicians 
and production workers is evident in electronics 
with increased emphasis on remote operations, 
preventive maintenance, and interpreting data.

• An aging workforce is being felt across all 
occupational areas and numerous platforms. 
Image problems affect the attraction of younger 
workers to more traditional platforms such as 
wood, metals and food processing as they are 
viewed as “old economy” or “dying” industries. 
Institutional or platform-specific knowledge 
is at risk as older workers retire and leave the 
workforce, a challenge affecting most knowl-
edge-driven industries nationwide. 

• Offshore outsourcing is raising skill require-
ments for innovation, new product design 

and project management. Global competi-
tion is no longer focused solely on low-skill 
areas of manufacturing, but now reaches into 
higher skilled activities from computer-related 
services to electronic production. To compete 
with higher skilled foreign competition, U.S. 
business locations must emphasize innovation, 
managing global supply chains and undertaking 
high value activities. 

• High growth and newly emerging industries 
of biomedical and clean technology require 
a broad range of occupations. Occupational 
needs in clean tech are especially diverse; they 
range from more traditional trades such as plumb-
ers, electricians, and machinists to mechanical 
engineers, marine-specific occupations (for wave 
energy applications), and meteorologists. Biosci-
ence sectors require a cross-cutting skill mix in 
laboratory and manufacturing settings, both of 
which call for post-secondary degrees.
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Identifying Oregon-specific  
Workforce Issues
Firms within Oregon’s technology and market 
platforms are faced with unique obstacles or issues 
in pursuing and maintaining a globally competi-
tive workforce. While some issues span platforms 
and are broader in context, others are truly unique 
to particular industries. A key component of any 
assessment of future workforce needs requires 
strategy and action toward resolving both current 
and emerging challenges. The Key Links/Battelle 
project team met with platform-relevant industry 
associations and decision makers to identify those 
major workforce issues faced by their stakeholders. 

Recurring Oregon-Specific Themes: Recurring 
themes emerging from the discussions regarding 
Oregon’s specific workforce challenges include:

• Much of the pipeline of students exiting 
Oregon’s public K-12 education system is 
perceived to lack fundamental skills neces-
sary to be productive in workplaces that 
compete in the national and global economy. 

This perceived lack of preparation was voiced 
repeatedly by industry leaders across all seven 
technology and market platforms. It spanned a 
range of issues, including, but not limited to: 
lack of basic reading, math and communica-
tion skills; lack of essential workplace skills 
such as critical thinking and problem-solving; 
lack of agility and willingness to learn, a funda-
mental requirement of the dynamic workplace; 
and lack of critical science and technology 
foundations required to pursue post-secondary 
education and careers in technology, especially 
among women and minorities. 

• Continued reliance by Oregon employers on 
out-of-state recruitment for their high end 
electronics and software workforce. On a posi-
tive note, the attraction of these high skilled 
workers to Oregon reflects on the state’s high 
quality of life, and is now a well established 
path for highly skilled workers in electronics 
and software fields. More importantly, mean-
ingful steps are being taken to bolster Oregon’s 
higher education, and so create a better balance 
for the future. 

Workforce Issues Identified in Discussions with Industry  
Associations and Review of Industry Reports
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• Remarkably similar needs and challenges 
from the more manufacturing-oriented plat-
forms regarding inabilities to hire versatile, 
talented technician-level workers; even to 
the point of luring talent from competitors and 
from entirely different industries to fill needs. 
Pay among talented engineering technicians 
even surpasses that for some engineers based 
on demand. This challenge relates to a consid-
erable image problem facing these traditional 
manufacturing-oriented platforms. Simply 
put, young talent (as well as key persons who 
influence their decision making, such as par-
ents, teachers, and counselors) view traditional 
traded sectors in Oregon (wood, food process-
ing, metals and transportation equipment) as 
dying industries. They lack critical information 
how these industries have modernized, are well 
positioned to continue as economic drivers for 

the state’s economy and pay well above average 
annual wages. 

• Issue of finding skilled replacement work-
ers, given the impending retirements across 
all levels of employment across all platform 
areas. Clearly, this is a national and even global 
challenge, but Oregon business leaders under-
scored the urgency of addressing this issue, not 
so they could grow—but first, so they could 
survive. This challenge was identified as being 
particularly acute for the manufacturing-related  
platform areas.

To begin to fashion an investment strategy that ad-
dresses both the overarching and platform-specific 
workforce issues and skill needs identified, attention 
turned to assessing the capacity inherent in Oregon’s 
current workforce as well as the capacity of its exist-
ing education and workforce training system.
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What Capacity Does Oregon Have Now?
The answer to this question is fundamental to prior-
itizing future investments. With the understanding 
of the workforce requirements across and within 
each of the technology and market platforms that 
are positioned to drive Oregon’s future economy, it 
is critical to take stock of the capacities found in its 
current workforce and the ability of its education 
and training systems to generate future workers 
with skills that align to those requirements.

Oregon’s Current Workforce  
Development Position
Similar to the economic performance analysis of 
traded industry sectors, it is helpful to consider 
Oregon’s performance across key occupational 
groupings that relate to particular skill sets and ed-
ucation and training programs. By moving beyond 
individual, highly-detailed occupations to broader 
groupings critical across all Oregon technology and 
market platforms, this study can better characterize 
the state’s existing workforce specializations and 
identify those occupations that will likely play a 
significant role in the future. 

The project team examined the full Standard Oc-
cupational Classification (SOC) structure and cor-
responding employment data for Oregon in order to 
identify major groups of occupations most critical 
to Oregon’s technology and market platforms. A 
framework was developed and refined in order to 
balance the need for broader groupings with some 
intermediate level of occupational detail. Four key 
occupational groupings were identified in order to 
highlight trends that span the majority of technol-
ogy and market platforms and provide guidance for 
future workforce investments. These include: pro-
duction occupations, engineering technicians, engi-
neers and computer related occupations, presented 
in the table below. The selected groups represent 
nearly 200,000 individual jobs in Oregon critical to 
generating and implementing product and process 
innovation and driving economic growth.

For each of the broad occupational groups and their 
more detailed components, employment levels, 
trends, and concentration relative to total employ-
ment were tabulated in order to identify state spe-
cializations and growth compared with the nation 

The Critical Link to Sustainability
The seven technology and market platforms play a critical role in positioning Oregon as a po-

tential global leader in sustainable development. “Economies built on sustainability will better 

navigate constraints in resources and regulation by reducing their environmental footprint, mak-

ing better use of raw materials, producing products more efficiently, and reducing costs and 

profit margins. At the same time they will tap growing markets where sustainable practices and 

products appeal to customers…Oregon already has a head start, and it should leverage and 

sustain that lead. If it does, we believe that Oregon will be a place where innovative companies 

and talented people flock and where traded-clusters beat their competitors in operating efficien-

cies, waste, cost reduction, and sales.” p.�.
Policy Playbook and Initiative Guide

�th Annual Leadership Summit
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as a whole. Data for Oregon are 
from the Occupational Employ-
ment Statistics (OES) program 
and were provided by the Oregon 
Employment Department. Nation-
al OES data were provided by the 
U.S. Bureau of Labor Statistics 
(BLS). 

A measure of relative job con-
centration—a location quotient 
(LQ)—is calculated here for 
each broad/detailed occupational 
group and throughout this study. 
This metric provides a compari-
son of Oregon’s concentration 
of jobs in a particular occupa-
tion versus the national average 
relative to total employment. If 
it meets or matches the national 

Four Critical Occupational Groupings Spanning Technology 
and Market Platforms

Occupational Employment Changes for  
Oregon and the U.S., 2002-06
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average, the LQ equals 1.0. If it exceeds 1.0 it has 
a greater concentration of jobs. For this portion of 
the analysis, an occupational LQ of 1.2 or greater is 
considered to be “specialized.” 

These mega-level occupational data reveal a num-
ber of important trends, as discussed below.

Discussion of Oregon’s “Mega-
Level” Occupational Trends
Oregon’s overall economic success and ability to 
create jobs is illustrated by its strong growth among 
all occupations. Indeed, by this measure, Oregon 
grew at more than twice the national average—8.6 
percent job gains from 2002 to 2006 versus 4.0 
percent nationally. 

But there are particular patterns of development 
that stand out:

• While not specialized in production workers, 
Oregon recorded healthy growth in its pro-
duction workforce at a time when the U.S. 
production workforce fell. Oregon’s unique 
niche and strengths in production-level work 
are striking, showing a 3.2 percent job gain dur-
ing this period while, on average, U.S. produc-
tion workers lost jobs (-4.3 percent).

• Oregon is highly specialized in its technician 
workforce in Oregon—the state has a 63 per-
cent greater concentration of these technicians 
and has matched U.S. job growth. 

• In computer-related workforce, Oregon 
stands at the national average in its share of 
the workforce and in recent growth rates. 
Oregon’s computer-related workforce has re-
bounded following the recession of 2001, with 
a nearly 5,000 employment gain. 

• Employment in engineering is the one work-
force category where Oregon is not keeping 
pace with the nation. Of concern is the modest 
job growth among engineering professionals 
during this period. Product and process inno-
vations hinge upon the abilities of specialized 
engineers and the relative lack of demand in 
Oregon in recent years is striking. Though as 
a group they’ve added jobs (up 4.3 percent), it 
does not come close to the exceptional growth 
among engineers nationally, where the job base 
is up nearly one-quarter since 2002. 

Below are pie charts that summarize: (1) com-
position and distribution of the specific occupa-
tions that comprise the four mega-occupational 
groupings; (2) information on the mega-grouping 
including the occupations with the largest number 
of jobs; and (3) those occupations that are special-
ized in Oregon, reflecting a higher concentration of 
employment than found nationally. 

Detailed Composition of Major Occupations  
in Oregon:
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36% Computer Support Specialists & All Other

26% Computer Software Engineers

9% Computer Systems Analysts

9% Computer Programmers

9% Network & Computer Systems Admin.

7% Network Systems & Data Comm. Analysts

3% Database Administrators

1% Computer & Info. Scientists, Research

19% Computer Hardware Engineers

19% Industrial Engineers

18% Electrical and Electronics Engineers

17% Civil Engineers

17% Mechanical Engineers

10% Engineers, All Other
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38% Industrial Engineering Technicians

29% Electrical & Electronic Eng. Technicians

11% Engineering Technicians, All Other

11% Civil Engineering Technicians

6% Mechanical Engineering Technicians

3% Electro-Mechanical Technicians

2% Environmental Engineering Technicians

34% Other Production Occupations

19% Assemblers and Fabricators

17% Metal Workers and Plastic Workers

8% Woodworkers

7% Supervisors, Production Workers

5% Food Processing Workers

5% Textile, Apparel, and Furnishings Workers

3% Printing Workers

2% Plant and System Operators
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Specialized Occupations Driving 
the Technology and Market  
Platforms
Oregon’s seven technology and market platforms 
are likely to drive the future state economy. In an 
occupational framework, then, what are the jobs 
that drive these platforms? Industry-occupation 
matrices, provided by the Oregon Employment 
Department at the state level and BLS at the na-
tional level allow for a within platform analysis of 
detailed occupations. Insights gained into “What 
occupations in Oregon today are critical to the 
likely future drivers for economic growth in Or-
egon?” will inform the OWIB in making strategic 
and targeted workforce investments.

To determine specialized and concentrated occupa-
tions within the technology and market platforms 
two measures of occupational significance were 
utilized. One requires that occupations comprise at 
least 2.0 percent of total platform jobs, the second 
requires that those with at least 2 percent of em-
ployment have a location quotient of at least 1.50.

Assessing the occupational make-up of the technol-
ogy and market platforms, which is summarized on 
the following page, reveals a high concentration 
of production workers across several platforms 
(production occupations begin with the “51-”SOC 
codes). Further, the specialized occupational 
structure in Oregon generally reveals a con-
centration of key occupations that tend toward 
lower-end skill requirements. 

Other cross-platform analysis highlights include:

• Technology and market platforms record a 
number of specialized occupations, but the 
majority require relatively lower-end skills 
and limited education, i.e., high school plus 
on–the-job training. Three of the manufactur-
ing-oriented platforms (wood products, food 
processing, and metals/transportation equip-
ment) illustrate this with a varied set of special-

izations but limited with respect to higher skill 
sets. State biomedical jobs are also concentrated 
in production, reflecting the focus in manufac-
tured medical devices.

• While software, computing, and Internet 
services has a specialized core of computer 
support jobs, in the broader context of com-
puter-related jobs these support specialists 
are on the lower end of the skill spectrum. 
Though software engineers (applications) just 
miss the location quotient threshold, the lack 
of concentration among high-skilled computer 
jobs in a modern IT context is concerning from 
an innovation perspective.

• The electronic components and devices 
platform bucks the lower-skill trend with a 
number of engineering, technician, and man-
agement jobs among its most concentrated. 
Reflecting a high value-added product and 
complex processes, electronics firms tend to 
demand workers with more education and high-
end skills. However, one has to reconcile this 
with the increased movement of the semicon-
ductor industry in Oregon towards a commod-
ity-orientation, as revealed in lagging produc-
tivity data compared with the national average. 
While the industry has needs for skilled work-
ers, its largest specialized occupational group 
is production-focused—semiconductor proces-
sors, which currently often requires just a high 
school diploma and on-the-job training.

In setting the course for a world-class innova-
tion economy, Oregon must address this high (and 
growing) concentration of lower skilled workers, in 
addition to technology and market platforms that are 
increasingly geared more toward commodity pro-
duction as revealed in the productivity data. Indeed, 
the current occupational specializations within the 
majority of Oregon’s technology and market plat-
forms do not represent a particularly strong platform 
from which to springboard into future global com-
petitiveness, given the relatively higher concentra-
tions of generally lower-skilled workers. 
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While Oregon has managed to maintain its strong 
economic position with this current skill profile, 
the emergence of biomedical and clean technolo-
gies, aggressive efforts to spur innovation, advoca-
cy for the adoption of high-performance practices, 
implementation of lean manufacturing strategies, 
commitment to reduce the carbon footprint, and 
other factors are sure to drive up skill require-
ments in Oregon’s traded sector workforce across 
the board. Given Oregon’s current relatively 
weak position in terms of specialized occupations 
that feed the technology and market platforms, 
this will require an aggressive, multi-faceted strat-
egy designed to strengthen this critical specialized 
workforce across all skill levels. The post-second-
ary education and training system will, of neces-
sity, be a critical component of that strategy. 

Current Capacity in Post-Second-
ary Education and Training 
A substantial student pipeline in higher-education 
institutions and registered apprenticeships is a rec-
ognized critical component for supplying a state’s 
knowledge workforce and talent base. While all 
graduates who build their skills through some sort 
of post-secondary education and training can add 
value to the state’s knowledge base, the innovation 
economy relies heavily on the more technical fields 
of engineering, science, computer sciences, and 
related areas of study. 

While graduates of traditional 4-year colleges and 
universities are extremely critical, additional sets of 
graduates from community and technical colleges, 
and formal apprenticeship programs, comprise the 
full complement of higher-skilled technician and 
production workers. Associate’s degrees, appren-
ticeships, and numerous certificate programs gradu-
ate new workers with necessary applied workplace 
and technical skills to contribute significantly to 
increases in innovation and gains in productivity.

To assess Oregon’s workforce capacity, it is there-
fore important to study recent trends among gradu-
ates of state post-secondary institutions as well as 
the output of the registered apprenticeship system 
in relevant industrial trades. Not all graduates will 
remain in the state following graduation or comple-
tion of a formal credential; however, they represent 
a primary source of talent to fill both new and re-
placement jobs. Conversely, the “in-migration” of 
skilled workers adds to the state’s labor pool on the 
supply side, but is virtually impossible to calculate. 

The analytical approach adopted for this study to 
address post-secondary institutions involves us-
ing a crosswalk of educational degree programs 
defined by federal Classification of Instructional 
Programs (CIP) codes to the major sets of highly-
related occupations introduced in the previous 
section—computer-related, engineers, engineering 
technicians, and production. This framework builds 
in a useful workforce focus as it makes direct links 
to the major potential state labor supply for each 
broad set of occupations. (To view the crosswalk 
and a discussion of methodology see Appendix 1). 

National and state educational award data from the 
National Center for Education Statistics (NCES) 
provides a snapshot of both current and recent 
trends across degree and certificate programs. The 
crosswalk to the four major occupational groups 
reveals:

• Computer-Related Graduates: Oregon’s 
computer-related degree graduates totaled 1,247 
in 2006; 51 percent of these were bachelor’s 
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Specialized Occupations within the Seven Techology and  
Market Platforms
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degrees and 30 percent were associate’s. To-
gether these bachelor’s and associate’s degrees 
comprise the minimum skill requirements to 
fulfill the broad range of occupations in com-
puter related fields. For a more “competitive” 
workforce in computer fields, it is critical to 
have graduate level students. The supply of all 
graduates is down 23 percent since 2003; and 
though this is not as large a decline as at the 
national level (down 31 percent), it is substan-
tial indeed and reflects the major shift away 
from computer-related degree programs follow-
ing the dot.com bust of the late 1990s and early 
2000s. In combined associate and bachelor 
degrees, Oregon declined by 21 percent since 
2003, while graduate degrees were down 18 
percent.

• Engineering Graduates: Oregon is success-
fully increasing its production of engineering 
degrees—up 15 percent overall since 2003, 
a slightly greater rate than for the U.S. as a 
whole. In 2006, Oregon institutions awarded 
1,053 degrees and certificates in fields that 
translate into engineering occupations. Nearly 

all of these degrees are bachelors (71 percent) 
or graduate degrees (27 percent). To meet a 
“minimum” skill level for engineering positions 
a bachelor’s degree is required, while a gradu-
ate degree sets out a competitive level. Engi-
neering bachelor’s degrees have increased by 
19 percent since 2003, while graduate degrees 
rose by only 3 percent.

• Engineering Technician Graduates: Degrees 
and certificates highly related to engineering 
technician jobs number 350 in Oregon in 2006 
and more than half (53 percent) graduate with 
an associate’s degree from Oregon’s commu-
nity colleges. These programs tend to be job-
specific by nature and train students to perform 
key technician tasks. Oregon’s institutions have 
seen a steep drop in this pool of graduates since 
2003, with degrees/certificates dropping by 54 
percent. 

• Production: Based on current industry profil-
ing, most production jobs in Oregon do not 
require much, if any, formal higher-education, 
relying instead on work experience and on-the-
job training. Oregon’s postsecondary institu-
tions are, however, producing increasing num-
bers of graduates of associate’s and certificate 
programs that fill production jobs requiring a 
higher-end skill set. Of the 501 production-re-
lated graduates in 2006, 83 percent were award-
ed an associate’s degree or certificate. Though 
a modest base of graduates, it is up 38 percent 
since 2003 compared with a decline across 
these programs nationally. This trend bodes 
well for the state, as more companies begin to 
move to high performance and require higher 
skill sets of their production workers. Also, the 
more highly trained production workers will be 
well positioned to move into technician level 
positions, as older workers begin to retire. 

Registered Apprenticeship 
The registered apprenticeship system, sometimes 
referred to as “the other four year degree” is anoth-
er important source for addressing the skill short-

Changing Nature of Work  
“The major force creating the skills 
gap…is the changing nature of work. 
Virtual work-teams are being formed 
around mission critical projects. The 
skills gap is a by-product of a knowl-
edge- and innovation-fueled global 
economy in which specialized skills 
needed to succeed are highly coveted. 
Rapidly mobilizing and capitalizing on 
a company’s best talent has become a 
strategic imperative and workers can 
no longer be treated like interchange-
able or disposable parts.”

 Dave Lefkow, Jobster 
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Change in Total Graduates/Degrees in Fields that Map to 
Major Occupations, Oregon and the U.S., 2003-06

ages. While apprentices are technically already 
employed, and therefore would not figure directly 
in a supply-demand scenario, the capacity of the 
system to graduate industrial apprentices is a criti-
cal component of the post-secondary education and 
training system. 

The Oregon Apprenticeship and Training Division 
identifies 28 apprenticeship industrial trade pro-
gram areas, including but not limited to: air frame 
and power plant mechanic, equipment operator, 
machinist, maintenance mechanic, programmable 
controller technician, stationary engineer and tool 
and die maker. Many of these apprenticeship areas 
cross walk directly with specialized and high-de-
mand occupations that cut across the technology 
and market platforms.

The processes and systems are in place to recruit 
and train industrial apprentices. Employers that 
are interested must be registered as training agents 

with the Division, and select apprentices from 
among their own employees to participate in the 
training and advancement opportunity, using fair 
and nondiscriminatory approved selection methods.
 
However, while the infrastructure exists, the 
numbers of registered apprenticeships in industrial 
trades is very low. Based on data supplied by the 
Apprenticeship and Training Division, fewer than 
500 individuals are currently enrolled in formal 
apprenticeship programs in trades that support the 
technology and market platforms. Enrollments 
are as follows: Agriculture and Food Processing 
(59); Metals and Transportation Equipment (186); 
Forestry and Wood Products (122); Clean Tech (4) 
and “High Tech” which includes electronics and 
information technology (0). 

The lack of registered apprentices in critical in-
dustrial occupations is a key factor in the state’s 
overall capacity to address the skilled worker short-
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age in the critical areas of production and techni-
cian level workers. As skill requirements continue 
to rise, more advanced training beyond high school 
will be required. While formal, post-secondary 
training may be required for some occupations, 
the apprenticeship model of structured on-the-job 
training plus applied, hands-on related instruction 
will be critical for others. 

Public Delivery System  
Infrastructure 
In recent years Oregon leaders have worked hard to 
position the state to be a winner in the global eco-
nomic race through targeted investments in increas-
ing talent, technology and innovation. A number 
of critical new initiatives have been launched that 
build on and enhance the overall education and 
workforce infrastructure of the state.

In order to evaluate the capacity of this infrastruc-
ture, a set of criteria was developed against which 
to compare Oregon’s current position. These crite-
ria were synthesized from three recently released 

reports developed by the National Governors  
Association (NGA) as part of its multi-year ini-
tiative to better position states to compete in the 
world marketplace relative to economic develop-
ment, workforce development and innovation. They 
included: A Governor’s Guide to Cluster-Based 
Economic Development, A Governor’s Guide to 
Building State Science and Technology Capacity, 
and a Governor’s Guide to Creating a 21st Century 
Workforce. Key initiatives undertaken in Oregon 
were then mapped against the NGA recommenda-
tions, as summarized in the chart on the next page. 

Oregon has developed an impressive infrastructure 
for building and delivering the next generation of 
workforce development: the talent pipeline. The 
state has a long history of innovation in the areas of 
workforce and education, and over the past several 
years the state and local workforce partners in both 
the public and private sectors have made some 
smart decisions about how to leverage limited 
resources. Partners at the regional level also enjoy 
extraordinary levels of collaboration. 
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At the same time, however, the hard truth is that 
over the past decade Oregon has not invested in 
the education and training of its human resources 
as aggressively as have many other states and 
industrialized nations. Compared with other states 
that have consistently maintained a human capital 
agenda, Oregon is in a “catch up” posture. More-
over, this lack of investment may be compromising 
Oregon’s position relative to overall educational 
attainment, as summarized below.

Educational Attainment and  
Other Key Factors
The Oregon Progress Board’s 2007 Benchmark 
Report continues to show that Oregon faces consid-
erable workforce challenges.

• Educational attainment of adults is still lagging:
• “High School” Completion Rate in 2006 

was 90.4 percent, below the 1996 level of 
91.1 percent and well below the target of 
93 percent set as a goal for 2005

• “Some College” Completion has been 
stagnant since 1996; the 59.6 percent level 
in 2006 was well below the target of 70 
percent set as a goal in 2005

• “Post-Secondary Credentials” remains 
unmoved since 1998 with just under 30 
percent of the adult population completing 
even an associate’s degree or occupation-
related credential

• Few Oregon workers receiving job training:
• Labor Force Skill Training: Only 33 

percent of Oregon’s workers received 20 
hours or more of training in 2006—well 
below the target set in 2005 of 56 percent.

• Some improvements seen in K-12 student 
performance, but not sufficient to meet bench-
marks: 

• 8th grade math – 66 percent of eighth 
graders achieved established skill levels 
in 2006, which was up from 49 percent in 
1997; 2005 benchmark of 69 percent not 
reached

• 8th grade reading – 66 percent of eighth 
graders achieved established skill levels 
in 2006 up from 56 percent in 1997; 2005 
benchmark of 71 percent not reached

Moreover, Oregon Progress Board’s 2006 Report 
on Progress of Oregon’s Racially and Ethnically 
Diverse Population presents data revealing that 
the state’s changing demographics—led by strong 
growth in the Hispanic population—is likely to 
result in even lower educational attainment for ma-
jor segments of Oregon’s workforce of the future. 
Against this backdrop, the Oregon Business Plan 
2007 Competitiveness Index reports that Oregon 
ranks lower than a majority of the states for its pri-
mary and secondary education spending per pupil, 
government expenditures on higher education and 
the number of students per high-speed computer. 

Despite its impressive infrastructure, educa-
tional attainment data suggest that Oregon 
faces challenges on multiple fronts relative to its 
capacity to meet future workforce requirements. 
The next section of the report outlines the major 
gaps identified through the integration of both 
quantitative and qualitative data and information 
gathered during the course of this inquiry.
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What are the Major Gaps in the  
Workforce System?
Aligning a dynamic workforce and its moving 
targets of labor supply and demand is akin to fine-
tuning a fast moving train. There are inherent chal-
lenges in reconciling current data sources regarding 
supply, which have their own shortcomings, with 
projections of future demand, given the rapidly 
changing nature of technology and the modern 
workplace. 

While no one has a crystal ball in terms of project-
ing the future, what is abundantly clear is that a 
demand-driven education and workforce training 
system must be agile—able to respond quickly to 
the rapidly changing demands of the global econ-
omy. It must be grounded in qualitatively different 
kinds of partnerships than in the past among busi-
ness, labor, education, government, elected officials 
and other key policy makers at the regional and 
state levels. It must aggressively communicate, to 
educators, students, and working adults, the career 
opportunities available, the importance of life-long 
learning, and the resources available to help indi-
viduals access that opportunity.

This Future Workforce Needs Analysis has exam-
ined the current challenges, needs, and capacity 
in Oregon’s workforce system and has provided 
a broad new lens, in the form of technology and 
market platforms and their underlying occupations, 
which will likely drive future workforce needs. In 
working to align supply and demand it is critical 
to work through those gaps in the system that are 
apparent from this assessment. This section will 
present a framework for understanding the state’s 
demand for the occupations likely to drive the fu-
ture economy and will assess alignment among the 
major occupational groups as well as address other 
systems issues.

Forecasting Occupational  
Demand in Oregon
A traditional and useful proxy for assessing the de-
mand for future workers is provided at the national 
and state levels through the biennial occupational 
employment projections overseen by the Bureau 
of Labor Statistics and state employment depart-
ments. By projecting occupational demand through 
both expected net growth and replacement jobs out 
10 years, the data provide a useful guide for labor 
market analysis and workforce resource allocation 
going forward. One must understand, though, the 
inherent difficulties involved in trying to project 
future demand for labor given the complexities 
of national and state economies and the fact that 
emerging, cross-content occupations (i.e., health 
informatics and embedded systems engineer) are 
not even listed in current occupational databases. 
Nonetheless, projections provide a starting point 
for this and similar discussions of the future. 

The Oregon Employment Department produces the 
state’s forecast on a timely production schedule, re-
leasing its 2006–2016 projections well ahead of the 
nation and other states2.  The state has freedom to 
adjust for state-specific “change factors” in the eco-

 2 Oregon Employment Department, “Employment Projections by Industry and Occupation, 2006-16,” 
December, 2007 (http://www.olmis.org/pubs/projections/projections.pdf) 
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nomic models as well as to adjust for key company 
and industry knowledge at a local level that make 
its forecasts highly Oregon-specific and generally 
more state-specific compared with the methodol-
ogy in other states. Key findings relating to the 
occupational structure designed for this report are 
presented here. 

• Overall occupational growth in Oregon is 
forecast over the 2006 to 2016 period—despite 
current concerns of a looming economic re-
cession in 2008—to be a robust 14 percent or 
nearly 250,000 jobs added during the 2006 to 
2016 period. 

• Among the major occupational groups seen as 
drivers of Oregon’s future workforce, the stron-
gest growth is projected among computer-re-
lated occupations—a 10-year growth projection 
reaching over 16 percent.

• The OED projects steady growth for engineers 
(7.6 percent), production workers (5.5 percent), 
and engineering technicians (4.6 percent). 

Job growth is but one component of future work-
force needs and does not alone drive a labor fore-
cast. Annual job demand also reflects the need for 

replacement workers, one that 
is generally much larger than 
pure growth needs and rising 
with the aging of the workforce 
and impending retirements of 
baby boomers. Though it’s not 
expected to grow the fastest, the 
future demand for production 
workers in Oregon is striking 
when one factors in replace-
ments. Likewise, the bulk of an-
nual demand for engineers will 
be in replacing existing workers. 
A strong growth forecast for 
computer-related occupations 
translates into annual job cre-
ation that exceeds even replace-
ment needs. 

Assessing Labor Supply  
and Demand
The traditional approach to assessing labor sup-
ply versus demand applies degrees and certificates 
awarded by Oregon’s institutions of higher educa-
tion to projected demands detailed in the occupa-
tional forecast. 

Several caveats or limitations must be understood 
with this quantitative approach. On the supply 
side, a crosswalk of degrees to occupations cannot 
capture graduates that enter a much different line of 
work, for example, an individual with an engineer-
ing degree who enters into law or medicine or a 
general business profession.

For higher skilled computer-related and engineer-
ing fields, there is also a difference between the 
full supply of recent graduates that includes those 
with highly competitive graduate level degrees 
and those with minimum education for a particular 
profession. 

On the demand side, the published OED forecast 
provides a base “traditional” scenario for forecast-

Oregon Projected 10-year Employment  
Increased in Major Occupations, 2006-16
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ing annual job needs in Oregon. 
These projections point to very 
large annual needs for produc-
tion workers, about 4,000 per 
year (largely for replacements). 
Computer-related annual needs 
register about 1,000 per year; 
engineers at 537 per year; and 
technicians at 282 per year.

In order to more accurately assess demands for 
the major occupational groups, this approach was 
“expanded” to include demand for workers in ad-
ditional occupations outside of the specific occupa-
tional coding structure. 

For example, a number of related jobs outside the 
specific engineering occupations are likely to be 
filled by graduates such as engineering manag-
ers, postsecondary engineering teachers, materials 
scientists, and sales engineers. With this rationale, 
a second “expanded” approach was developed to 
capture this additional labor demand. (For a full 
listing of both core and expanded occupations used 
here, see Appendix 1) 

It is important to underscore again that not all 
graduates of state institutions will remain in the 
state following graduation or completion of a for-
mal credential; however, they represent a primary 
source of talent to fill both new and replacement 
jobs. Conversely, other factors impact supply, such 
as the “in-migration” of skilled workers from other 
states and the return of qualified workers to the 
labor force after periods of nonparticipation. These 
factors are virtually impossible to measure.

Bringing together demand for the occupations and 
supply of new graduates suggests a variety of sce-
narios set out in the table below. The table lays out 
a range of possible supply vs. demand situations 
facing Oregon:

• Traditional forecast of occupational demand vs. 
full supply of graduates across all degree levels;
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*Note: Demand data 
represent OED forecast of 
annual job openings 2006-
2016 and include both 
growth and replacement 
jobs. **The supply of those 
with “minimum” education 
credentials includes adjust-
ments to both computer-
related and engineering 
graduates for minimum 
standards. For computer-
related jobs this minimum 
is an Associate’s or Bache-
lor’s degree; for engineer-
ing jobs this minimum is a 
Bachelor’s degree. 

Assessing Oregon’s Demand for and Supply of  
Workers in Critical Major Occupations

• Traditional forecast of occupational demand vs. 
minimum education levels for graduates;

• Expanded forecast of occupational demand vs. 
full supply of graduates across all degree levels;

• Expanded forecast of occupational demand vs. 
minimum education level for graduates.

Supply-Demand Gaps for 
Mega-Occupational Groups: 
Under the expanded approach, the state shows 
generally strong alignment in terms of numbers 
between projected demand and supply, as measured 
by the full supply of post-secondary system gradu-
ates, across three of the mega-occupational groups. 
The clear exception is among production-level 
workers, where vast gaps of over 3,500 workers 
per year are projected. While the majority of these 
workers currently are recruited from high school 
or off the street, the sheer postsecondary shortfall 
commands attention. 

• Computer-Related: Under a traditional view 
of occupational demand both under a full 

supply (all degrees) or minimum education 
supply (not including graduate-level degrees 
awarded), supply is approximately aligned 
with expected demand. However, using a more 
expanded definition of occupational demand for 
computer-related jobs, including graphic arts, 
management and teaching positions, suggests 
that there might be significant shortfalls in sup-
ply compared to the expanded demand. Further, 
this shortfall would be much more pronounced 
if considering only the much smaller supply of 
graduates with competitive degrees. 

• Engineers: Under both the traditional and 
expanded scenarios, the analysis shows a slight 
oversupply in engineering talent in the state, 
but, as discussed earlier, this may be mitigated 
by the return of foreign students to their na-
tive countries. A small undersupply is indicated 
when the expanded forecasted demand is com-
pared to the supply of those with a minimum 
education, a bachelor’s degree in engineering. 
As with computer-related, the undersupply is 
greatly exacerbated if only the supply of mas-
ter’s level engineers is considered.
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• Technicians: Data suggest general alignment 
between supply and demand. However, growth 
projections in this area over the 10-year horizon 
are modest (projected 4.6 percent increase). If 
the future looks more like the recent period of 
economic growth, this may be a problem area 
for Oregon, particularly because of the steep 
decline in education programs in technician 
fields.

• Production: The supply-demand analysis 
shows a large structural gap in the production 
area. Data suggest that the output of certificate 
and associate’s degrees, though they increased 
by 38 percent from 2003–2006, is still very 
small, at 501 credentials.

Factoring the output of the current apprenticeship 
registrations in industrial trade areas adds only 
approximately 500 skilled workers into the mix. 
Since these apprentices are already employed, they 
technically do not help close the supply-demand 
gap in the area of production workers. However, 
as a long-term strategy for building skill capacity 
among this critical production workforce, the low 
level of industrial apprenticeships directly impacts 
the capacity of the overall delivery system to meet 
the increasing technical skill needs of the employer 
community.

Skills Mismatch Gaps for 
Mega-Occupational Groups
This quantitative approach to supply and demand 
alignment, based on levels of degrees awarded and 
projected annual job openings, is important, but 
must be supplemented with qualitative information. 
The following summary highlights the qualitative 
trends identified in each of the four mega-occupa-
tional categories, based on input from trade asso-
ciations and cluster organizations.

• Computer-Related: The supply versus de-
mand data suggest that there may already be a 
considerable undersupply of computer-related 

graduates to meet annual job demand, which is 
only exacerbated by the mismatches identified 
in industry association interviews regarding the 
types of skills required in the workplace and 
skills being taught relative to platforms, soft-
ware languages and databases. 

• Engineers: Oregon has been successful at 
increasing its supply of engineering talent over 
the past several years, but a question looms 
relative to the level of preparation of graduates 
to drive innovation across the technology and 
market platforms. Moreover, there appear to be 
few linkages between the future engineering 
talent in the state and many of the more tradi-
tional platform areas, including food process-
ing, metals/transportation equipment, and wood 
products, all of which have embraced an agenda 
of enhanced innovation and increased produc-
tivity.

• Technicians: Engineering technicians are not 
projected to have large numbers of annual 
openings based on forecasts, therefore a ma-
jor gap between supply of current graduates 
and future demand does not emerge. Employ-
ers suggest, however, that this scenario could 
change quickly, especially if more companies 
adopt high performance practices and ratchet up 
the skill requirements within their workplaces, 
requiring more technician level workers.

• Production: The supply-demand analysis 
shows a large structural gap in this area. While 
the primary source of workers in this area is 
currently the secondary school system and 
workers off the street, the lack of fundamental 
workplace skills and the lack of information 
about career opportunities pose a serious chal-
lenge to filling the huge replacement demand. 
While current employer demand for production 
workers with some postsecondary education is 
moderate, it will likely increase in the future, 
given increased automation and the changing 
nature of the workplace. 
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Industrial Apprenticeship Gaps
Based on a report developed by the Oregon AFL-
CIO in December, 2006, reflecting input from key 
stakeholders, discussions with the Jobs and Econ-
omy Committee, research and conversations with 
state agency staff, the following were among the 
gaps identified in the current industrial apprentice-
ship system:

• New hires lack basic skills necessary to move 
into existing apprenticeship programs, especial-
ly in math and science knowledge and applica-
tion skills;

• Lack of candidates within the plants who meet 
minimum qualifications force employers to 
look outside, where it is still a challenge (or just 
not bother);

• Registered industrial programs (such as weld-
ing, mechanics, instrument techs) are underuti-
lized by employers, the management argument 
being—in good times, it takes too long to train, 
in bad times we can’t afford it;

• Special needs in rural areas included lack of 
connections with secondary schools, lack of 
classes at community colleges, lack of prepared 
applicants, lack of applicants who can pass drug 
tests and/or are willing to work other than day 
shifts;

• Employers are interested in cross-training but 
unions see it as a possible means of by-passing 
negotiated seniority agreements. 

• Union representatives wrestle with the diffi-

culties of maintaining worker protections and 
job integrity, while acknowledging the need to 
update traditional job descriptions to align with 
new technologies and work processes.

The report concluded with sobering language about 
the impact of skill gaps: “The resistance of employ-
ers—even unionized employers—to investing in 
longer-term training programs for their workers is 
a difficulty not easy to overcome…Among compa-
nies that have operated [apprenticeship] programs 
in the past, many have reduced the size of their 
programs or are not bringing in new apprentice-
ships, in spite of the growing need for skilled work-
ers…Clearly, shortages may threaten the ability of 
companies to continue to operate in the state. More 
immediately, such shortages may lead to increased 
down time, lost production, longer down time re-
pairs, higher costs per unit produced, more injuries 
to maintenance workers, higher compensation 
claims, and severe barriers when trying to intro-
duce innovations like computerized maintenance 
programs, electronics and PLCs.” 3

Foundation Skills Gaps 
Much of the pipeline of students exiting Oregon’s 
public K-12 education system is perceived to lack 
the fundamental skills necessary to be productive 
in workplaces that compete in the national and 
global economy. This perceived lack of prepara-
tion was voiced repeatedly by industry leaders 
across all seven technology and market platforms. 
It spanned a range of issues, including, but not 
limited to: lack of basic reading, math and com-
munication skills; lack of essential workplace skills 
such as critical thinking and problem-solving; lack 
of agility and willingness to learn, a fundamental 
requirement of the dynamic workplace; and lack 
of critical science and technology foundations 
required to pursue post-secondary education and 
careers in technology, especially among women 
and minorities. 

 3 Oregon AFL-CIO, Final Report to Oregon Workforce Investment Board, Grant # 06115.
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Systems Gaps
As discussed in the capacity section, Oregon has an 
impressive infrastructure for building and deliver-
ing the next generation of workforce development: 
the talent pipeline. In aligning recent public ef-
forts against a set of components identified by the 
National Governors Association in the areas of 
cluster-based economic development, 21st century 
workforce systems, and strategies for supporting 
emerging technologies, the state fares well. And 
public partners at the regional level generally re-
port high levels of collaboration. 

Oregon has most of the necessary policy and 
structures in place to compete successfully in the 
global marketplace, based on national best practice, 
BUT, results of interviews with public and private 
leaders as a result of this study, complemented by 
additional work completed by Key Links in Oregon 
over the past five years, suggests the following:

• Approach to Workforce Development: In 
terms of general policy and budget develop-
ment, public education, higher education and 
workforce development operate as generally 
disconnected entities. While coordination of 
efforts has increased in recent years, in many 
forums across Oregon the term “workforce” is 
still associated with federally-funded programs 
that have historically been associated with mov-
ing disadvantaged individuals into the labor 
force. This narrow view is in stark contrast to 
more progressive states which recognize that 
developing the resident talent pipeline of agile, 
skilled workers needed to fuel the drivers of the 
future economy spans the efforts of multiple 
education and training systems, both public and 
private.

• Pilot Mentality: Oregon has a rich history 
of supporting pilot programs and identifying 
effective models. Unfortunately, many proven 
effective pilots are not replicated, nor are they 
adopted systemwide. There are likely many 
factors, including, but not limited to, available 
funding to sustain effort and strong commit-

ment to local and regional autonomy vs. “top 
down” initiatives. This general orientation often 
results in a failure to leverage scarce resources 
for the benefit of building statewide capacity.

• Levels of Funding: Proven effective strate-
gies are often underfunded, so they never get 
to scale and are not sustained. While the state 
has made significant progress in developing 
initiatives that address targeted sectors, such 
as heath care and manufacturing, and provided 
multiple-year funding support, often the levels 
of sustained funding handicap initial invest-
ments in achieving full potential. Case in point, 
the Manufacturing Workforce Strategy invested 
in the establishment of “learning networks” of 
small and mid-sized companies struggling to 
adopt high performance/continuous improve-
ment practices. Unfortunately funding signifi-
cantly decreased in year two, leaving fragile 
regional groups of mostly small, traded sector 
companies struggling to achieve sustainability. 
Many states provide three-year funding support 
through gradual declining formulas so busi-
ness-driven consortia can have time to create 
value, charge dues and become self-sufficient. 
Underfunding tends to compromise the ultimate 
return on the initial investments.

• Sources of Funding: Several critical programs 
are funded from restrictive sources which inhib-
its innovation and creativity in program design 
and delivery. For example, 32 states have a 
combination of state funded training programs 
and training tax credits, ranging in size from 
$10 – 35M. Oregon’s Employer Workforce 
Training Fund (EWTF), $5.6M, which sup-
ports upgrading the skills of current workers, 
is funded totally from federal dollars, which 
severely limits the kinds of activities that can be 
undertaken. An evaluation of the EWTF com-
pleted in 2005 highlighted the need to secure 
additional, flexible and longer term sources 
of funding, emphasizing the fact that the level 
and source of funding for Oregon’s initiatives, 
while significant, falls short of competitor and 
comparative states, creates
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   barriers in terms of maximizing the potential 
of the effort, and puts Oregon at a competitive 
disadvantage. Additional sources of flexible, 
multi-year funding should be pursued with 
vigor, including state general revenues, lottery 
proceeds, UI tax offsets and interest accounts, 
and state bonds. 

• Communications/Messaging: This study 
identified numerous gaps in critical “messages.” 
The primary gap is the pervasive expectation 
that to be “valuable” all students should go 
directly to a four-year college after graduation 
from high school. Employers point to the fact 
that most high school counselors provide “guid-
ance” about college entrance requirements, but 
know virtually nothing about the requirements 
of the modern workplace. A second gap is lack 
of information about the growing availability 
of good “middle-skill” jobs that require more 
than a high school diploma but less than a col-
lege degree, as well as the continued needs in 
computer-related fields to offset the (dotcom) 
perception that jobs are dwindling. A critical 
message to all adults is the importance of life-
long learning, including shared responsibility in 
gaining more and better education and effective 

ways to plan, finance and complete that educa-
tion. Finally a message gap for businesses is the 
importance of continued investment in keeping 
worker skills current in the rapidly changing 
marketplace.

 
The table below summarizes the major gaps identi-
fied as a result of this research inquiry relative to 
the talent development needs of employers in tech-
nology and market platforms. The letters associ-
ated with each gap will be used to cross-walk with 
recommendations in the following section.
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Leadership Challenges of the Future
• Leveraging Rapid Change. The game is not managing or coping with change, but lever-

aging the rapid change all around us so that we move in preferred directions.
• Creating Learning Organizations and Communities. Organizations with people who 

learn continuously will do the best.
• Moving Beyond Continuous Quality to Sustained Innovation. Continuous improve-

ment will matter more than ever, but continuous innovation in product and service will be 
critical to gaining competitive advantage.

• Managing Interconnectedness. More stakeholders must be included in more decisions 
and old boundaries dissolved.

• Re-Training for Knowledge-Based Work. An increasing percentage of U.S. jobs will  
require scientific, technical and/or advance thinking skills. All jobs will require the learning 
of new knowledge, continuously. We under train our workforce today.

• Environmental Stewardship: Economic success and caring for the environment go 
hand-in-hand and make good business besides. A sustainable economy is a requirement. 

Glen Hiemstra, Futurist (See: Futurist.com)
 

What Should We Do?
This section offers implications and recommen-
dations to policy leaders about how to position 
Oregon to maximize the inherent strengths of the 
seven identified technology and market platforms 
through strategic and targeted investments in talent 
pipeline development. It offers a generalized set 
of implications/recommendations for each of the 
four mega-occupational areas, followed by a set 
of more specific strategies and actions to be taken 
beginning immediately and over the next two to 
five years to address identified needs. This section 
concludes with additional specific recommenda-
tions for overall systems-building.

Winning in the Global Market 
While this is fundamentally a research paper, it is 
also a message of opportunity and choice. Oregon 
finds itself in the enviable position of having a 

relative robust, increasingly diversified economy, 
with several highly specialized traded sectors in 
Wood & Other Forestry Products; Electronics & 
Advanced Materials; Agricultural Products; and 
Processed Food and Beverage Products. Oregon 
particularly stands out in terms of economic com-
petitiveness in that ALL traded industry sectors 
outpaced national trends in employment growth 
from 2001 to 2006. 

These traditional traded sectors, in combination 
with emerging industries in biofuels, green build-
ing, wave energy, biosciences, network/ homeland 
security and open source technology are driving 
strong economic growth across the state through 
seven technology and market platforms that pro-
vide linkages and interconnections among the thou-
sands of businesses in Oregon that sell their goods 
and services in the global economy. 

At the same time, Oregon is generally well po-
sitioned in terms of its infrastructure to build the 
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talent pipelines needed to drive innovation and 
productivity in these seven technology and market 
platform areas. Over the past several years Oregon 
has adopted a traded-sector focus and cluster-based 
framework for economic and workforce develop-
ment policies and practices; developed a strategic 
workforce plan, Winning in the Global Market; 
established an Employer Workforce Training 
Fund focused on capacity building in high-growth 
industry sectors and current workforce training, 
increased funding to stabilize and enhance public 
education systems pre-K-16, and implemented 
other critical strategic workforce initiatives. 

The combination of a strong technology-based, 
specialized sectors PLUS a talent pipeline of 
agile, skilled workers to drive innovation and 
productivity growth within those targeted sec-
tors will be key to Oregon’s future competitive 
advantage. This formula will enable Oregon to 
differentiate itself in the global marketplace by 
cultivating and sustaining specialized areas of 
expertise where it can be recognized as a world 
leader. 
 
Each of the seven Technology and Market Plat-
forms emerged with a slightly unique profile in 
term of their industry technology competencies 
and industry market specializations. At the same 
time, however, all seven technology and market 
platforms, even those in emerging industries, share 
many of the same needs for talent across four 
mega-occupational groupings: production, techni-
cian, engineering and computer-related.

What this means is that Oregon does not have to 
pick “winners” from among the potential future 
drivers of the economy. Investing in the com-
mon, shared workforce needs that cut across 
all technology and market platforms provides 
an integrated investment framework that can 
bolster all traded sectors while simultaneously 
maximizing opportunity for individual sectors 
to cultivate areas of expertise where they can 
differentiate themselves in the global market. 
Additionally, many of the same workforce needs 
identified in this study also impact other segments 
of the economy that are more indigenous to the lo-
cal economy, but nonetheless extremely important, 
such as construction and transportation, so work-
ers in those sectors also benefit indirectly from the 
targeted investments. 

Those shared workforce needs broadly range 
from “middle skill” production jobs requiring 
a high school diploma complemented by addi-
tional on-the-job training or industry certifica-
tion, to technician level workers with typically 
a two-year technical degree or apprenticeship, 
to computer-related and engineering workers 
with four-year degrees and beyond. Address-
ing this range of skill requirements demands an 
integrated workforce systems approach, involv-
ing the entire educational continuum beginning 
with middle/secondary schools and community/
technical colleges to registered apprenticeship 
programs and four-year institutions. It requires 
strong, focused partnerships with business to 
ensure education and training content is aligned 
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with current and future skill demands, and that 
programs are delivered using models and tech-
nologies that meet employer requirements.

Business and labor leaders, elected officials, gov-
ernment agency heads, and educational leaders at 
all levels must adopt an investment framework that 
views K-12, higher education and the current work-
force as an integrated system. The sets of policy 
recommendations that follow are intended as a pack-
age of strategies, each contributing to the overall 
development of a talent pipeline that will fuel the 
seven technology and market platforms, with much 
interconnectedness between and among them. 

Recommendations:  
Mega-Occupational Groupings 
Based on the findings, a generalized set of impli-
cations/recommendations is offered for each of 
the four mega-occupational areas, followed by a 
recommended set of more specific strategies and 
actions to be taken beginning immediately and over 
the next five years to address identified needs. This 
section concludes with additional specific recom-
mendations for overall systems-building. Imple-
mentation of these recommendations, which con-
stitute an integrated investment strategy, will help 
set the course for a “shared prosperity” scenario in 
Oregon for years to come.

• Production: With significant job openings pro-
jected over the next decade, there is an urgent 
need to prime the talent pipeline of production 
workers to meet immediate growth and replace-
ment needs. Training efforts should be focused 
on the “cross-cutting” skills needs in production 
that are common across all Oregon technology 
and market platforms. Growing clean tech jobs 
are a good fit for Oregon’s present occupational 
mix and share many of the same skill sets as 
more traditional industries, but without a more 
focused effort to increase the supply, clean tech 
will end up competing for the existing produc-

tion workforce (it has already begun to happen).
• Technician: Technician level workers are a 

highly specialized occupation group in Or-
egon, with healthy growth from 2002–2006, 
but significant fall off in certificate and degree 
generation and low levels of apprenticeship 
enrollments. While the current supply/demand 
gap is not large, that may likely change as more 
Oregon firms begin to adopt high performance 
practices, which will likely drive required skills 
sets higher and blur the boundaries between 
production and technician level workers. More 
complex technical environments will also un-
derscore the need for critical workplace skills in 
creativity, innovation, critical thinking, problem 
solving, etc.

• Engineering: Oregon’s academic institutions 
have been successful in raising the output of 
engineering graduates in recent years, with new 
increases in Oregon graduates slightly outpac-
ing the nation. However, at the same time, 
Oregon’s demand for engineers in the work-
force grew extremely slowly and is expected to 
continue at a rate far below the nation. Sup-
ply is projected to marginally exceed demand, 
although this finding may be mitigated by the 
large number of foreign students who attend 
university in Oregon and likely return to their 
native countries following graduation. More 
work needs to be done both in terms of refin-
ing the supply/demand issues and alignment 
with business needs in this area. The primary 
opportunities in engineering are to increase the 
numbers of graduates who are competitively to 
prepare innovation in the workplace, and to cre-
ate more and stronger linkages with businesses 
across the technology and market platforms, 
with a special focus on the more traditional 
industries of food processing, metals and wood.

• Computer-Related: There is a pressing need 
to address the sharp fall-off in students pursu-
ing computer-related fields in light of projected 
strong occupational growth. Updated occupa-
tional estimates show computer-related occu-



��Priming Oregon’s Talent Pipeline

pations to have the largest annual demand, but 
degrees awarded in computer-related fields are 
falling fast in Oregon. Additionally, interviews 
with employers suggest a need to improve 
alignment of educational programs in com-
puter-related fields to meet current and emerg-
ing needs in the marketplace, e.g., open source 
software and web services and to provide real-
world experiences in critical skill sets such as 
project management, vertical systems analysis 
and working in culturally diverse teams.

Priority Actions
This approach, patterned after one advocated by 
the Oregon Council for Knowledge and Economic 
Development (OCKED) in 2002, is visually illus-
trated below. It categorizes specific recommenda-
tions based on three levels of priority: immediate, 
short-term (1–3 years) and longer-term (3–5 years). 
Recommendations at each level of priority reflect 
possible actions taken across the spectrum of busi-
ness, labor, government and education partners, 
in conjunction with support from elected officials 
across Oregon. All recommendations are cross-
walked with the specific gaps identified (See table 
on page 44), with priority recommendations ad-
dressing the largest number of multiple gaps.

Priority A: Timeframe: Immediate
Goal: Address Critical Occupational Shortages 
Strategies:

• Set specific, quantifiable targets for high-de-
mand occupations that cut across Technology 
and Market Platforms and provide incentive 
funding to community colleges, registered ap-
prenticeship programs and universities to offer 
additional programs and increase recruitment 
efforts (addresses gaps A,B,C,D,E,I on p. 50);

• Address the need for more qualified instructors 
to teach technical courses in high-demand oc-
cupational areas at all levels; one strategy might 
be to create the nation’s first “Retired Skilled 
Workers Corps” in partnership with business to 
serve as “Emeritus” instructors (A,B,C,D,E).
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• Adopt a career readiness credential for use by 
all education and training providers that would 
signal a “readiness for work” based on spe-
cific, standardized criteria; the career readiness 
certificate would be aligned with the Essential 
Skills of the high school graduation diploma 
for application with out-of-school youth, adult 
entrants to the labor pool, etc. (A,B,C,D,E)

• Aggressively expand and promote Career Path-
ways education and training opportunities as a 
systems-building strategy across high schools, 
community colleges, 4 year colleges and gradu-
ate education programs. Priority funding in ca-
reer pathways development and implementation 
should be in high-demand, technology-reliant 
occupations that support the Technology and 
Market Platforms. (A, B, C, D, E, F, I)

• Expand Career Technical Education and focus 
on the cross-cutting occupations linked to Tech-
nology/ Market Platforms and projected high 
demand/ specialty occupations (A, B,C,I);

• Double the Employer Workforce Training Fund 
using flexible dollars to serve as an incentive 
for more employers in traded sectors to upgrade 
the skills of their current workers to address 
advancing technology and changing business 
practices (A,B,C,D,G,H,I);

• Expand and prioritize 
training programs in clean 
technologies that have a 
documented, immediate 
need, such as wind turbine 
and solar that will support 
the state’s sustainability 
agenda (A,B,C,E,G)
• Adopt a standardized 
certificate program offered 
by the community col-
leges and targeted towards 
“middle skill” production 
and technician occupa-
tions. This standardized 
certificate program would 

emphasize critical foundation academic, em-
ployability and cross-cutting technical skills, 
as well as serve as a recruitment strategy 
(A,B,C,F,I); and

• Expand successful co-op and internship pro-
grams and require greater linkages to on-the-
job experiences at all levels of the educational 
system. To facilitate these co-op and internship 
efforts, use an “engineering extension service” 
model to make use of students as part of faculty-
led teams in innovation centers to advance the 
shift to higher value, new product development 
for these traditional industries (A, D, E G, I);

Priority B: Timeframe:  
Shorter-Term (1–3 years)
Goal: Building Capacity and Excellence
Strategies: 

• Expand programs to strengthen science, tech-
nology, engineering and mathematics at the 
middle, secondary and community colleges, 
which offer project-based, problem solving 
curriculum along with experiential learning and 
extracurricular activities, such as Project Lead 
the Way, Engineering by Design and CISCO 
Academy (A, C, E, F, I);
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• Establish statewide 
articulation agreements 
between public schools 
and community col-
leges, which would 
align local secondary 
programs with any 
community college in 
the state, not just the 
college in the local 
jurisdiction (A, B, C, 
D, F, I); 

• Incentivize special 
emphasis on the Es-
sential Skills com-
ponent of the new 
High School Diploma 
requirement immedi-
ately; ensure actual 
standards and con-
tent align with core 
business workplace 
requirements and are 
updated regularly 
(A,F,I)

• Offer more integrated 
degree programs to en-
sure more engineering 
talent is relevant to key 
Oregon drivers such as food processing, metals, 
wood products and clean tech. (A, E, F, I);

• Encourage the adoption of an Oregon employer 
tax credit in the amount of 50 percent of certain 
educational investments in critical areas of skill 
shortage and high demand occupations, up to 
$2,500 per year. (G, H, I) 

Priority C: Timeframe:  
Longer-Term (3–5 years)
Goal: Preparing for the Future
Strategies: 

• Create an “Oregon Talent Skills Bank” to give 
every Oregon worker access to the equivalent 

of at least two years of education or training 
past high school—leading to a vocational cre-
dential, industry certification, apprenticeship or 
the first two years of college—to be pursued at 
whatever point and pace makes sense for indi-
vidual workers and industries. (A, B, C, F, I);

• Exponentially advance the understanding of stu-
dents, teachers and counselors about the chang-
ing nature of the workplace—through increased 
work-based learning experiences such as job 
shadowing, internships, etc. (A, B, C, D, E, H, I);

• Continue to ensure engineering education pro-
grams emphasize: “design” and “new product” 
development skills; workplace skills in proj-
ect management, commercial awareness and 
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customer service with hard skills in advanced 
technologies; and entrepreneurship (A, D, E, I);

• Emphasize across computer related degree 
programs the real-world skill needs of project 
management, vertical industry systems analysis 
knowledge and working in culturally diverse 
teams. (A, D, E,)

Recommendations:  
Systems-Building
Oregon’s success in ensuring it has the talent 
pipeline needed to drive innovation and productiv-
ity depends upon establishing the systems that can 
focus on continuous improvement, broadening en-
gagement across employers, workers, students and 
educational institutions, and results and account-
ability. The following recommendations address 
major systems gaps that emerged from the findings 
of this study.

• Immediately Adopt and Promote Talent Pipe-
lines or Knowledge Supply Chains for each 
of the seven Technology and Market platform 
opportunity areas K-adult. The intent is to 
integrate the discrete parts of the supply side 
in support of the seven critical Technology and 
Market Platforms, including public education 
and training (K-adult); private, for-profit educa-
tion and training; private sector training; Labor 
associations/ apprenticeship training programs; 
and community-based organizations.

• Support Regional Economic Competitiveness 
through Cluster- and Consortia-Based Activ-
ity. Provide predictable sustainability funding 
and technical assistance to the growing number 
of currently fragile, regionally-based cluster 
organizations and consortia around the state 
that are positioned to serve as intermediaries in 
creating demand-driven, agile “pull” oriented 
talent development systems in critical areas of 
skill shortage.

 • Aggressively expand and promote Career Path-
ways education and training opportunities as a 
systems-building strategy across high schools, 

community colleges, 4 year colleges and gradu-
ate education programs. Career pathways serve 
as a vehicle for linking secondary, two-year and 
four-year colleges, and apprenticeship into a 
seamless delivery system. Priority funding in 
career pathways development and implementa-
tion should be in high-demand, technology-re-
liant occupations that support the Technology 
and Market Platforms.

• Significantly improve supply-side databases. 
Easy access to accurate, comprehensive data 
emerged as a major gap during the course of 
conducting this study. 

• Launch a Multi-Faceted Messaging Campaign 
to promote:

• The growing availability of good “middle-
skill” jobs that require more than a high 
school diploma but less than a college 
degree (and how/where Oregonians can get 
the training they need to qualify) and the 
expected strong growth in computer-related 
fields to offset the (dotcom) perception that 
jobs are dwindling. Target: High School, 
Out of School Youth, Underemployed; Tra-
ditionally underrepresented groups includ-
ing minorities, women and the disabled

• The positive value of career technical 
education and post-secondary alternatives, 
i.e., it’s OK to go to work, start in a com-
munity college or apprenticeship, and then 
pursue more education—a bachelor’s or 
master’s degree or another technical cer-
tificate—when you need it. Target: High 
School, Counselors, Parents

• The importance and benefits of life-long 
learning, including the importance of 
shared responsibility in gaining more and 
better education and effective ways to 
plan, finance and complete that education. 
Target: Working Adults

• The challenges of global competition 
and the critical importance of continued 
investment in keeping worker skills cur-
rent in the rapidly changing marketplace. 
Target: Businesses, current workforce 
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Principles Supporting the Recom-
mendations 
The recommendations as offered are based on a 
synthesis of information from various sources: (1) 
input from business, labor, government and edu-
cation leaders collected during the course of this 
study; (2) additional work done by Key Links in 
Oregon and Battelle across the nation; (3) proven 
effective strategies and programs already at work 
in other states; and (4) several significant national 
policy reports as summarized below:

• Public Education: A primary role of the pub-
lic education system is to focus on creating ag-
ile, life-long learners with the applied academic, 
core workplace and personal management skills 
needed to succeed in life and in the workplace. 
As a nation, we rely on rising educational 
achievement to support long-term productivity 
gains, sustained economic growth and a competi-
tive edge in a global economy4. 

• Career Technical Education: Career technical 
education is going through a massive transfor-
mation responsive to the demands of the innova-
tion economy and grounded in the belief that the 
skills and abilities students need to succeed in 
college and careers are virtually identical. The 
new Career Technical Education, which couples 
a rigorous academic platform with elective 
CTE courses that help students apply their 
knowledge in the real world, must be a critical 
component of a state’s talent pipeline agenda. 
Recent research suggests that taking three CTE 
courses for every four academic courses has 
the greatest impact, reducing the dropout rate 
for students taking these courses by up to four 
times more than for those taking only academic 
courses, 5raising earnings potential earnings 
of graduates by 18 percent more a month after 
graduation, 6and increasing the likelihood of 
post-secondary education and training.7  

• Middle Skill Jobs: The Bureau of Labor Statis-
tics estimates that nearly half of all job openings 
in the next ten years will be in broad occupa-
tional categories that are mostly middle-skill. A 

recent study completed by the Urban Institute 
concludes that the demand for post-second-
ary education and training will remain strong, 
not only for workers with bachelors and more 
advanced degrees, but also for those with more 
than high school but less than a four year 
degree.8  The findings of this study support the 
same conclusion. 

• Adult Life-Long Learning: The gains enjoyed 
in past decades are today under threat because 
of a single reality—our workforce is steadily be-
coming less educated just when better and more 
diverse educational opportunities are essential 
for our labor force to maintain its historic lead in 
productivity, flexibility and ingenuity. Unless we 
make critical adjustments now to our human cap-
ital investment strategies, educational attainment 
levels will begin to stagnate and future economic 
growth will slow. We must leave no child behind, 
but future gains in labor force educational at-
tainment will come only as we get much better 
at educating our working adults.9

 4 Tough Choices, Tough Times: The Report on the New Commission  
on the Skills of the American Workforce. National Center on  

Education and the Economy.  See: www.skillscommission.org 

5 Wonacott, Michael E. “Dropouts and Career Technical  
Education.” Myths and Realities. ERIC Clearinghouse on Adult, 
Career, and Vocational Education. Columbus. Columbus, Ohio:  

Center on Education and Training for Employment. 2002 

6Kemple, James. Career Academies: Impact on Labor Market  
Outcomes and Educational Attainment, New York: MDRC. 2004

 7Wakelyn, David. Retooling Career Technical Education. National 
Governor’s Association. Center for Best Practices. June, 2007. 

8Holzer, Harry J. and Lerman, Robert I. America’s Forgotten 
Middle-Skill Jobs: Educating and Training Requirements in the Next 

Decade and Beyond. The Workforce Alliance. November, 2007.   
See: www.skills2compete.org/publications.

 9Bosworth, Brian. Lifelong Learning – New Strategies for the  
Education of Working Adults. Center for American Progress.  

December, 2007.  See: www.americanprogress.org/pressroom/ 
releases/2007/12/lifelong_learning.html



�� Oregon Future Workforce Needs Analysis

Shared Responsibility
Implementation of the recommendations in this 
report must be a shared responsibility of busi-
ness, labor, government, education and elected 
officials in Oregon. No one group, sector, institu-
tion, or organization alone can address the myriad 
of complex, interrelated policies, programs and 
funding challenges required to develop a resident 
talent pipeline of agile, skilled workers.

Primary responsibility for considering the recom-
mendations in this report will fall to the Busi-
ness and Economic Development Committee of 
the Oregon Workforce Investment Board. Given 
the purpose of the report, which was to provide 
a framework for advancing a future-oriented 
workforce investment strategy for the state, other 
critical groups potentially impacted by and re-
sponsible for implementing the recommendations 
include regional Workforce Investment Boards, 
the Board of Education (preK-12 and commu-
nity colleges), the Board of Higher Education, 
Economic Development Commission, Oregon 
Employment Department, Office of Apprentice-
ship and Training and other government agencies. 
Elected officials are, obviously, critical partners.

While the recommendations provide a strategic 
framework for the investment of public dollars 
and actions, there are similar critical investments 

and actions businesses must simultaneously take 
to support this agenda. 

Critical actions for business partners include: 

• Embrace talent management as an ongoing, 
integral part of a long-term business strategy, 
not a short-term tactical problem;

• View upgrading the skills of the current work-
force as an investment, not a cost; some nation-
al business organizations are advocating that 1 
percent of payroll be spent on worker training 
– across all levels of the organization, not just 
management.

• Offer workplaces to serve as learning sites; 
provide internships to local high school and 
college students. It’s a great way to “grow your 
own” future workforce.

• Participate actively in a state/regional trade 
association and/or regional cluster organization 
that can help identify and aggregate common 
workforce issues and needs;

• Adopt/enhance lean/high performance practices 
that focus on the elimination of waste and pro-
mote a competitive advantage; 

• Actively show support for the recommendations 
contained in this report during the legislative 
session and advocate for increased investments 
in talent pipeline development. 
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Conclusion
Priming the talent pipeline to address the range of 
skills needed to propel innovation and productiv-
ity in all seven technology and market platforms 
will require bold action and shared responsibility 
among business, education and government. No 
one group can afford to assume a passive posture 
or promote incremental change or the potential 
opportunities to position Oregon as a world leader 
in several potential market areas may be lost. The 
window of opportunity is likely the next three to 
five years. The time to act is now!

This study points to three possible scenarios that 
could play out in Oregon over the next decade, 
which, in reality, constitute choices to be made by 
both the private and public sectors.

• Scenario #1: Loss of traded sector business 
base. Both the demand side (business) and 
supply side (government/education) maintains 
a fairly passive posture in the adoption of in-
novation, with generally incremental change 
and typically underfunded approaches to hu-

man capital investment. Under this scenario the 
currently robust Oregon traded sector economy, 
a critical source of wealth generation for the 
state, will likely begin to wane, and the econ-
omy will increasingly become more service, 
low-skill/low-wage job oriented.

• Scenario #2: Global competitive businesses 
needing to shift jobs outside of Oregon. Trad-
ed sector businesses aggressively implement 
strategies to increase innovation and improve 
productivity, while education/training providers 
and the state government continue with current 

Growing Global Competition Makes Talent a Strategic Priority
A McKinsey global survey conducted in November �00� revealed that nearly half the respon-
dents expect intensifying competition for talent—and the increasingly global nature of that 
competition—to have a major effect on their companies over the next five years. No other global 
trend was considered nearly as significant. 

“Yet the astonishing reality is that most of them are as unprepared for the challenge of finding, 
motivating and retaining capable workers as they were a decade ago…Too many organiza-
tions still dismiss talent management as a short-term, tactical problem rather than an integral 
part of a long-term business strategy, requiring the attention of top-level management and 
substantial resources.”

Mathew Guthridge,  
“Making Talent a Strategic Priority”
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trends and fail to respond to the rapidly chang-
ing requirements of the high performance work-
place. Under this scenario, businesses critical 
to the state’s economy and tax base will not be 
able to find sufficient high-quality talent pools 
in Oregon to sustain their productivity and 
drive innovation, and so will make the choice 
to expand their business operations out of state 
where they can find the right talent for their 
needs, particularly the middle skill production 
and technician jobs.

• Scenario #3: Increased shared prosperity. 
Both the demand side and the supply side, in 
partnership, aggressively address the work-
force challenges the state faces and create a 
“rising tide lifts all boats” scenario. This will 
require bold and unified action from a systems 
perspective that may be uncharacteristic and 
uncomfortable for a state that prides itself on 
local/regional autonomy. However, the dynamic 
challenges that lie ahead in building a skilled 
workforce will require that Oregon “think and 
act systemically,” while simultaneously hon-
oring the unique needs of the various regions 
across the state.

Implementation of the recommendations in this re-
port will provide Oregon a competitive advantage 
in “overwhelming the competition” by building 
the talent pipeline needed to fuel innovation and 

drive productivity in the traded industry sectors. As 
discussed, due to the cross-cutting nature of many 
of the identified workforce issues related to future 
skill requirements, other sectors and workers in 
them will also likely benefit indirectly as a result of 
this strategic focus.

The purpose of this research study was to provide 
a focused, future oriented investment strategy for 
Oregon that will ultimately drive shared prosper-
ity. As the recommended investments are realized, 
Oregon’s workforce education and training sys-
tem will be strengthened and better positioned to 
produce the workers critical to the future economic 
drivers of the state’s economy. Those workers will 
be equipped to fuel the innovation and productiv-
ity gains that result in competitive advantage in 
the global market. The resulting prosperity for 
Oregon’s economy, companies and workers will 
allow continued reinvestment in building the talent 
pipeline. 

While implementation of the strategic investment 
plan will result in shared prosperity, it will also 
require shared responsibility. Key partners—busi-
ness, labor, education, government and elected 
officials—must all aggressively embrace the call to 
urgent action. The three-five year window outlined 
in the recommendations is likely an outside limit. 
As illustrated through the Benchmark Profiles, 
many states have long adopted a much more ag-
gressive posture for talent pipeline development. 
Oregon is in a “catch-up” mode. 

Additional Inquiry
While this study broke new ground in terms of 
linking industry employment data and technology 
competency analysis, and also in terms of connect-
ing traded sectors/cluster with workforce issues, 
additional research in the following areas would 
provide increased depth of analysis that was be-
yond the scope of this investigation.
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• Demographics: How might increased explora-
tion of projected demographic shifts in Oregon 
over the next decade further inform the findings 
of this study?

• Educational Levels: How might declining 
general educational attainment levels impact 
Oregon’s long term capacity to compete in the 
global marketplace?

• “In-Migration” and Immigration: What are 
the specific impacts of “in-migration” and im-
migration on the overall supply-demand equa-
tion?

• Policy Implication regarding Structure and 
Finance: What are the structural and financial 
implications raised by the recommendations in 
this report? 

It is now clear that the most ef-
fective strategies for economic 
development are technology-based 
and regionally-focused. It is also 
clear that the most effective way to 
provide a real future for people is 
to provide education and training 
that is related to the economic fu-
ture of the region those people live 
in, for jobs in growth industries.  

 
Tough Choices, Tough Times  

National Center on Education  
and the Economy








