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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

Key Research Questions

v What might be the econaomic
drivers of Oregon's future
eCconamy?

« What workers with which skills
will be needed?

* What capacity does Cregon
have now?

* Where are the major gaps in
the workforee systermn relative
to technology and market
cppertunity areas?

* What should we dao?
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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

Oregon’s Technology and
Market Platforms

* Electronices Companents & Devices

» Software, Computing & Internet
Services

Agriculture & Food Processing
Farestry & Wood Products

Metals & Transportation
Equipment

Biomedical Technologies
Clean Technologies

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.

Priming Oregon’s Talent Pipeline 2



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-

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.

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.

Major ldentified Gaps/Needs

Laek of 21 Century Foundation
Skillz ameong new and cument
wo'Kers

Dwerview

Foundation s4ills include applied academic and technology; workplace
skills ncluding: creatvityinnowation, akility o esrn crtical thinking,
tearmwork, and continuaus Improvement.

Sicnificant need ta increase
supply of preduction warnkers
13,900 per year for ten yearsy

The gap between supply and demand for skilled production-level
workfarce 1= signimeant, and will incrzase over ime, with elzan tach
ermnployers “slesling” skilled workers from other seciors.

Incressing need ta increase
technician level certificate, A4 and
apprenticeship pregram
enraliments

Me=d to addrass skills mismatch n
computer-related program areas

Mesd to etrergthen emaloyer
linkages in enginezring programs

Eliminate stowvepipe appreach to
talent development; use “systens”
approAch

Mowe beyone pilot mentality

Increasa funding lewels

As more companies adopt continuous improvernznt practices, shill
requirements will incresse and more stnuctured taining wil be regJired
Current owput in community college and industrial apprenticeship
pregrams lags well behind dzmard.

Given the fast pace of changes in computer technolegies. applicat ons
and software, a persistent concers is whether graduales in compuser
related fields have the right skills to meet the needs of irdustry.
Engineetring is a key skill set for both process and product innavation.
Cregan's traditional manufacturing indusiries all face significant
challenges in advancing process and product innowvation, yet the
connection bebtween these irdusties and the growing base o engineering
talent needs to be strengthened.

While coordiration has inereaszd in recent wears, the public K-12, pest-
gecordary ecucation and federal workforze systermns still funclion relatively
indapandantly

The decads long hislory of Lndernnvestmean: in human captal
development has left many systems compromised; efective pilot
pregrams raraly get to scsla.

Greader funding sources

Folicy lzaders and decisicn makers mu st think outside the bex and b=
willing to esplore rew, lesible sources of funding for talent dewvelopmen:
op portunities.

Impreve messading

Lack alinlarmalion and rmisinfarrmalion aboand regarding high wage
calee ppporlunilivs, value of career lechnical educalion, imporlan cef
urgency of orgaing life-lony educalion and bain ne viewasd by business
8% aninvestment, as opposed o @ cost,
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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;

Priming Oregon’s Talent Pipeline 4



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.

5 Oregon Future Workforce Needs Analysis



Priming Oregon’s Talent Pipeline:

Oregon Future
Workforce Needs Analysis

targeted industry sectors and simultaneously
States shouldn’t be lemmings, following cultivate a workforce able to drive that innova-
tion is emerging as THE critical and defining
determinant of economic competitiveness.

the crowd of an uncertain future. They must

strategically choose areas most likely to pay

off in new or expanding businesses, a well- Oregon is well positioned to take advantage of this
educated and agile workforce and high-pay- 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

ing jobs. It’s not enough to find opportunities

for marginal gains. The goal is to overwhelm

the competition by being the pioneer, the in the economic expansion years of 2002-2006.
champion or the only player. Several industries grew in Oregon while declining
nationally. Oregon’s overall economy is strong.
Innovation America,

Pew Center of the States Additionally, over the past six years under the
leadership of Governor Ted Kulongoski, Oregon
has been aggressively building an infrastructure to

o support talent, technology and innovation. Major
The Opportunlty milestones include, but are not limited to:
In today’s fast-paced, knowledge-based economy, a * Adoption of a traded-sectors focus and cluster-
state must differentiate itself by cultivating and sus- based framework for economic and workforce
taining specialized areas of expertise where it can be development policies and practices;
recognized as a world leader. The idea of driving eco- * Creation of Oregon Inc. to cultivate new eco-
nomic growth through strategic areas of focus is not nomic ecosystems that leverage Oregon’s inher-
new, but what is different today, given the staggering ent strengths and help expand technology-based
rate of change and the critical link between economic markets for Oregon companies;
and workforce development, is: * Development of a strategic workforce plan
by the Oregon Workforce Investment Board
* The emphasis placed on technology-based in- (OWIB) to create a talent pool with the skill
novation, and needed to fuel the current and future economy;
* The absolute requirement to have a resident tal- * Establishment of the Employer Workforce
ent pipeline of agile, Training Fund focused on capacity-building
skilled workers. through strategic investments in high-growth
industry sectors and workforce training; and
Increasingly, the ability of a state to excel in * Increased funding to stabilize and enhance the
technology development and deployment in public education system pre-K-16.

Priming Oregon’s Talent Pipeline 6



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!

Key Questions

* What might be the economic
drivers of Oregon’s future
economy?

* What workers with which
skills will be needed?

* What capacity does Oregon
have now?

* Where are the major gaps in
the workforce system
relative to technology and
market opportunity areas?

* \What should we do?

The Purpose

This Report, Priming the Talent Pipeline: Oregon’s
Future Workforce Needs Analysis, 1s 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.

7 Oregon Future Workforce Needs Analysis



Traded Industry Sector Analysis using
industry employmert data that reflect an
understanding of “where the Oregon's
ecanomy has heen™:
- Important to focus on those industries that
serve export-anented or “traded™ markels
and bring new wealth to the state’s cconomy
as opposcd to only serving lncal necds
- Consider broader clusters of industrics
that share inter-refated activibes — aftten
linked by serving commaon markets or
threugh supply-chain relationships

Intersection of

Emplu ,fme nt
Strengths and

IJEl |tlf, ing
Technology
and Marlket

Industry Technology Competency
Analysis to look more closely at a state's
comparalive industry advantages from a
technolagy perspective to lcam where
“you have the knuw—huw to gruw"'

Futurc: define a compefency as "a bundle
aof skills and technologies " From a state
workforce and cconomic development
perspactive, core competencies represent a
‘cnircal mass” of know-how.

- 1t is from industry technology
competencies that gaining a pasition in
emerging technolagies can bast be realized.

Platforms

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.

Priming Oregon’s Talent Pipeline 8



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-

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

Alignrmont with
cian, engineering and ” Education and
computer-related. essmen R:’:'D*i‘:gs
The next step was to Dmﬁ":l'"d“;tr?’ !
conduct a detailed
analysis of Oregon’s A"ﬂ"-}:s"s

.. L
pOS‘ltIOIl across the e i Identify Gaps
major‘occupa‘tlona'l firtest and mduﬂmn; gnd Warkforce |
groupings to identify Needs
relative concentrations 'L e

.. ressing
of specialized st'rength g o / Gaps
compared to national Oregon Cluster

averages, as well as
trends in employment
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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.

Priming Oregon’s Talent Pipeline 10



+* The Cregon Economic and Community Development Department (OECDD) has
identified 12 statewide traded industry sectors.

« The 2007 Dregon Innovation Plan from Oregon Inc. identified 7 emerging

industries.

= Surrounding these traded industry sectors and emerging industries are significant
activities of trade associations and cluster crganizations working at state and
regional levels in Qregen and participating in the Oregen Cluster Netwark.

Oregon’s Traded Industry Sectors

and Examples of Associated
Cluster Activities

Emerging Industries
from Qregon Inc.'s 2007 Innovation

Plan and Examples of Associated
Industry Cluster Activities

Signature Rezearch Areas
from Qregon Inc.'s 2007 Innhavation
Plan and Examples of Associated

Industry Cluster Activities

11

Agriculture Producis
Agri-Business Counci of OF, OF
Assoc of Nursenes, Gommumiby
Sedfood Intiative, Adisan Cheese
Cluster, Cokimbia Gorge
Winegmowers Assoc.

Apparel & Sporting Goods
Buslness Services

Communications Equipment
HAEA

Elactronlcs & Advanced
Materlals

AEA, Bemicanducior Werkfores
Consartivm, Gorge Technology
Cluster, Display Techmology,
oA M

Informatlan Technolooy
Software Assoe of OF, Quen
Source Technokgy Clusfer,

Cybergeeurty, NW Education
Cluster: Gorge Technology Aliance

Loglstics and Distribution
Medical Products

Oregan Bioscience Assoc,
Biomedical DevicesBinscences
Industry Aliiance

Matals

Metals industry Consorfium, Metals
Industry Counefl, Manufsefuring 21,

Pacific N Steel Fabricaters 45506,

OR Precision Matal Fabricators
Aszzoc, Mid-Wilamelte Valley
Metals Consartivm,; Pacific NW
Defense Coaifion

Processed Food 8 Beverage
N Food Processars & inmavation
Praductivity Cantar
Transportation Equipment &
Parts

Transporiation Equipment,
Recreabonal Veficle RY
Consartivm

Wood & Forest Products

OR Forast Industmes Councd, OR
Wiood inmovation Cemter, OF Small
Weeadlands Azsoc, OFR Tras Farm
Spstem

= Bio-Fuels
NW Era-Fuesls Assoc, Business
Alliance far Sustainable Enengy
[BASE), regon Geo-Heat Center,
Oregon Renewable Energy Center

« Green Bullding
OR Forast Industnes Councl, OR
Wiood Inmovation Cemter, OF Small
Woodfands Agsoc, OF Tres Farm
System, N Energy Efciency
Councl, Business Alfance for
Sustaimable Energy (BASE,
Oregan Geo-Heat Center, Qragon
Renswable Energy Cenier

+ Wave Enargy
OF Wave Energy Trust

* Open Source Technology

aoftware Assoc of OF, Cpen
Souree Technolbogy Cluster

+ Metwork and Homaland
Secunty
Cyber Secunty, Paciic NV Defense
Coalitiom

= Blosclence
Oragan Blaselenea Assoc.,
Bigmedical Device s/Biesciences
Imdustry Alianes
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*« Oregon Nanotechnology and
Microelectronics Instltute
AEA

* Translational Research &
Drug Discovery
Oragon Biaseiance Assoe.,
Biomedical Devices/Biosciences
Indfustry Alfance

= Blo-Economy and
Sustalnable Technologles
MW Bia-Fuals Assee, MY
Enviranmental Business Counch,
OR Solar Energy fndustry
Associabion, OF Waod irmovalion
Center, OF Forest Industries
Council, ONAMIL, Businass Allance
for Sustaimable Emamy (BASE),
Oregon Geo-Heoal Conter, Cregon
Renawable Ensrgy Cemer



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:

“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.” !

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.

Step 1:

Technology competencies
reflect not only areas of

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

Step 2:

! Hamel and Prahalad, Competing for the Future, Harvard Business Press, 1994, pg 90 and 217.
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Line of Sight to Technology and Market Platforms

Employment in Industry
Traded Sectors and Technology
Emerging Industries Competencies
(Traditional view (Deployment
of the state and development
economy ’s strengths) of technology

by industry)

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.

Technology
== Market - Opportunity
"= Platforms
(Emphasize critical | (Specialization,
interrelationships Differentiation
of technology and World Leader)

markets/suppliers)

* 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).

Oregon Growing Faster BI..IEiIr'IL':SS Sevices
than U.S, Medical Products

Agricuttural Products
arcl & Sporting Goods
Oregon Growing, while Eﬁgisﬁcs ] Eistribitian
U.5. Declining Processed Food & Beverage Products
Transportation Equip. & Pars

Communications Equip.
Hectranics & Adv. Iaterials
Infarmation Technal ogy

Oregon Declining, but
Less than U.5. Metals

Wood & Other Forest Products

13 Oregon Future Workforce Needs Analysis



* Emerging Potential (bottom right quadrant) ucts comes close and did decline during the 2001 to
reflects those industry clusters that have not yet ~ 2006 period. Typical regional profiles show numer-

become specialized in Oregon, but are out- ous industries and clusters with bubbles in the left
performing the nation in employment growth. quadrants where the national sector has outpaced
Nearly all of the remaining clusters in Oregon them in recent years making Oregon’s growth per-
fall into this category. formance even more remarkable.

* Divergent (lower left quadrant) includes those
industry clusters that are neither specialized nor ~ Assessing Oregon Industry
outperforming the nation, and therefore not well ‘Technology Competencies
positioned for development. In Oregon, none of ~ There is no one single source of information that

the traded sectors lie in this quadrant. serves to identify industry technology competen-
cies. Rather, a variety of integrated and comple-
Oregon’s remarkable job situation is evident in mentary analyses are required to help provide a
the bubble chart. It is extraordinary that none perspective of industry technology competencies.

of Oregon’s specialized industry sectors have
lagged national performance, though Wood Prod-

Oregon Traded Idustry Sectors: Employment Specialization and
Recent Growth

Quadrant N
Trancisomal Wood B Other

Forest Products

Agricultural
Products

nics & Adv. Materials

Praceased Faod &
Beverage Productz

0%, g 20% 0%

Cammuricatians Information Technalogy Appars| ing

Equlp. Goods Deslgn
.Hadiml Products Trans. Equip.

8 Parts

Quadrant IV
Emarging Potential
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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.

15 Oregon Future Workforce Needs Analysis

* 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.

e 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

e 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



* 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.

Electronics-related

To assess Oregon’s posi- .
tion in technology deploy- | * Machring sew ces (2.4%)
ment, a focused analysis
was conducted of the more |,
mature and manufacturing |«

focused traded industry + P pas & tubing (2.0%)

* [Graphic bcards and a-ocessors {FL2% of a | .

CompTeca "irsin sl lekd)
» PCE designfprocess/lasl (41.3%) 0
* Feactronins mig services (2 3%) .

Mectals & Manufacturing-related
+ Ietal a-ozessiag serviess (2.8%)
Malarials irelding & casling [2.8%)

* Fakricatinn services (2 3%)

* Convevors & convevor comaonents [2.5%)

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

Busincss saftware-related

Payroll and persorrel acsourting (S.4%)
v Accounls ceog vablye sollwae (3 1%)
Aooounts aavable software (2.7%)
Irvaining & killing safteare (2 2%

+ General lslger softwsrs (2 1%

Internat related

» Framneralay Inlermsl aooess services [2.8%)
* YWeo site admin siration services (2.3%)
Environmental services

+ Wazer anzlysis services {224

Coating and plat ro servicss (2.2%)
Adomation manJsacturing services (2.0%)
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Mature Traded Industry Sectors: Technology Deployment

Characteristics

DEPLOYMENT OF TECHHOLDGY

2003 Leval of
Frodu ctivity
Compared to
1.8. Dwerall

Qragon
Froductivity
Growrth
(2001-2005)

Oragon
Froductivity
Growth
Compared
ta L5,

Traded |ndustry
Sectores

Metals & Metals: 104% Metals: 43% | Metals: +199%
Transportation

Equipment Transg: 47% Transp: 34% | Transp: +4%
Wood Products 102% 24% +2%

Ag & Foad

Processing 54% 2% Same
Electronic

Componsnts & A58 =244 -A89%
Devices

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

17

Key Daployment Drivers Identified From
Interviews (Product & Process)

Thernal proceeeing, Welding and joining; Matariale
characterzaton and perffomance assessment;
SBurface engineenng; Produstion prototyping; Large
gcale dynamic testing: Madeling and srmulation

Timber progessing: Computer conbrellsd production;
Enginaerad waod producte

Advanced procacs control systame [PLCs); Enargy

procassac

Process eontrel and integration; Use and
mairtanance of flaw cortral eystenne, vacuum

systame, fumaces, plasma generating systems;

materiale handling, Contamination control.

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.
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* Metals and Transportation Equipment, combin- * Clean Technologies, which brings together

ing the two sectors given their common focus the emerging industries of biofuels and wind

on metals, with broad applications across aero- energy, along with the signature research area

space, energy, mining, construction and military of bio-based products and sustainable develop-

applications. ment involving renewable energy, green materi-
* Agriculture & Food Processing, given the com- als and geo-thermal. Also strong connections

mon focus from growing to processing fruit and with nanotechnology.

vegetables, with niches in fruits and vegetables,
nurseries and greenhouses, organic

foods and wineries.
Oregon Technology & Market Platfiorms

. i Wood Products
Forestry and Wood Products with | S, vt Procassing & Faoration 000 P
- iomiadi achnalogy
niches 1 sawmills, so .twoo ve e [ iwe st Fhrcazing :
neer/plywood and engineered wood Glaan Tach
products & green biomass. Supporting
1 1 1 1 Econamie
* Biomedical Techn.ologles, which pnamle
augments the medical technology = Architacts = Suppliers = Banking & Finance
traded industry sector with new em- * Logistics =Wholesalers  « Public Senvice/Admin.

phasis on biosciences diagnostics, * Construction  + RED + Utilities

drug discovery, and translational
research.

Oregon Technology and Market Platforms: Continuum of
Technology Competencies & Market Specializations

Continuum of Industry Technology

Competencies in Oregon Market Specializations in Oregaon

Industry
Technolegy |Industry Technelogy Emerging Areas |dentified Via
Technology & Market Deploym ent Development Reports and Interviews
Platform Presence Fresence
Agriculture & Food Pritrany Rinimal g Organic Foods; AtisanBoutique Foods
Processing emphasis
Eleetranic Companerts Majar Extansive b Mang-enabled Campanants & Devieas
& Devices emphasis
Software, Computing Majar Substantial Yog Web Senviees; Open Souree; Mabwark
and Internat Services emphasis Securty; E-leaming
Metals & Primary Limited Yog Integrated Assembly OF Devices; Wave Encrgy
Transportation emphasis
YWood & Forest Primary Winimal ey Green Materials; Binmass
Pmducts emphasis
Biomedical Technalogy Majar Limited MNa Implantable Devices; Biclagical Manufacturing;
emphasis VacrinesTreatments For Infectious Diseases
Clean Tach Prirmary Minimal Ma Solar Energy, Wave Energy, Bio-fuels, Green
emphasis Matenals, Gea-Thermal
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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:

“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.”

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-
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Core Workplace Skills Personal Management Skills

*  Creaivitylnnovation .
*  Critical Thinking/Problem Solving =
*  Communications [Oral and Written) -
* Information Technology Application C
* | eadership Teamwerk/Collaboration -
* High Performance/lean .

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

Ability to leam quickly
Agility

Comfortable with ideas
Self-directionforganization
Life long leaming
EntreprenaLrship
Etics/Social responsibility

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,

21 Oregon Future Workforce Needs Analysis



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.

WoOOD & FOREST PRODUCTS

¢ 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-

Key Factors Driving Development

Workforce Implications

Global industry — charastenzad by conealidation and _ Rapid precess innevation requires production

servingfeompeting in markets worldwide

Market tranding toward “grean” product afferings and

certification — demand for certfied wood for green building;

gustainable foreet managament

Industry technolegy changes specihic to processing

Mharvesting smaller timber in higher velumes; falling federal

timbar harvests force use of smaller tmbar from private lands

Large-scale atomated mill facilities have increased praductivity

while the rumber of mille has declined

- Proeass innavation inzludes [agers, esanning, & vidao for digital
rnaging and optimal cutting; utrasonic sound waves used ta
identifiy denser piseas, reduce wacts

- Product innovation in tomposites (.6, plywoeod and enginearad

wood producks such as Laminated Veneer Lumber or even wood-

plagtic composites)

[arket opportunities in addressing global warming - bicnass

energy from mill & logging wacks; eo-ganeration of power, fuiura

potential in carbon credits

FOOD PROCESSING & PRODUGTS

workers versed in quality and process contral;
anginaenng smulation and madaling; data and dacision
support toals

Tachnical skills and knowledge among workare in
compasite technolagies, especially adheses; wood
chemistry and tachnology

Understanding of woedforest industry in the
context of a "green” marketplace to opbmize market
petential across numarous emerging oppertuniies
(biofuels, areen building, forest certification)

Key Faclors Driving Development

Industry consolidation pushing costs lower, with rising input
zosts aspocially for transportation’enargy

Shift of market powmer to consclidated retailers — “Wal-Mart”
phenormanon

Ingreased ragulation for food safety & secunty - Biotarrorism
Act; junsdictional issues (FOAS LIS0A)

Major concems impacting retantion and growth:
competitiveness, operaional productivity, enengy utilization,
atwdrariviantal concerns, climate changa, watar supply, RFID-
[ogistics

Warket impacts of changing consumer tastes and preferences
Adoption of advanced process centrol systems (Programmable
Lagie Cantrollars-PLE)

Meast-gonaration non-themmal procascing tethnalogiss arae
emerging — efficient/ess damaging methods

Promwtian of innowation through launch of Product ity
Inncation Carter

Workforce Implications
_ Strong demand far versatile, ulti -skilled operators

and technicians who can handle the complexiy of the
incre gzindy technologicaly dmven food processing
production facilicy.

Critical training needs in PLC systems to effectively
run and maintain lean operations

Salety and health ¢oncerns make foed processing
a unique industry — require waorkers to fuffil strst
documentation requiremente and comply with
heightened food safety standards

Major challenge For fimns in demographic shifts of
workforce - addressing generabonal, cultural, and
language differences [aging workforce with large share
of immigrants)

Need for culture shift within industry to embrace role
in glabal eupply chain

Rapid technology changes are driving extensive need
ta upgrade the skills of the currert workfarce
Leadorship devalopmant ic ertical at all lavale ta
pramete innovation and preductivity gains.
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METALS & TRANSPORTATION EQUIPIIENT

Key Factors Driving Development

Workforce Implications

_ Global competition increasing pressure ko become more

pracductiva and innowvative.

Production onentation drvae most companies in matale!
transportation equipment sector

Ensrgy and fransportation costs high; sustainable devalaprment
hecoming essental

Madem preduction technology allows for better contral of
campla: produckion process

Fabricated metals has seen shift from pure fabrication to mare
value-added integration

High quality, niche products: etasl parts formachinary, powar
generation equipment, steel pipes & tubes, itanium castings, rail &
straet care, recreatianal vehicles, heavy frucks

Customer base changing: Oregon metahworking did not grow up
as part of local supply chain; reeent rmoves to sell to more lacal
markets

ELECTROMIC COMPONENTS & DEVICES

_ Changing labor mix, with more autamation and
robotics.

Adoption of high parfformanes manufacturing
processes requires all workers o be trained in and
ambrace leanfcontinuous mprevmant pringiples; hawa
nead for Lean ESL

Increasing =kill requirsments for production warkers
ig bluming lines of responsibilties hetween operators
and tachniziane

Quality controlfassurancs and ability ta adapt to
new technology are esserfial requirement of all
wiorhers,

Priority morkplace skills: tearrmuork, critical thinking,
prablam ealving and ahbility to wark indapendandy.
Ongoing incumbent worker training eseential to
rnaintain gkills base due to advancing technology

Key Factars Driving Development

Fast pace and bread oppertunities in newr product innovation
— oppartunity with integration of voice, video, data & mahbility to
create new markats, &0 greater pramium on design and production
of new products

Convergance of softwara and hardwara tachnologias -
increases cormplexity and value added of new products

Advancements through nanotechnelogy

Globalization of supply chain - outsourcing and focus on bateh
manufacturing af standard products

Lean manufacturing crtical far US competitiveness
Search For added value critical to U3 electranics fimns

Workforce Implications

_ Crtical need for design enginsers
_ Development of new hybrid shill sets for high-end
alactranics workerz = combing advanced bachnical
skills with =oft generic and business-related skills for
conplex supply chain, custamear sarvice and
cormmercial awareness
Blurring of technician and production woarkers in
mare complex technical eamaronment - smphasis
miore on remate operations, preventive maintenance &
praceee techniciane. Soft skills of prablem sahring,
learning ability, working in teams & other
cormmunicabon ekills

Increasing skill demand for technicians to
understand system perfarmance, not just individual
business process

Working small (nane) is a hands-on skill zet -
expatianca of Pann Staka’s leading educaton and
fraining program for nanotech techmcoians [ower 480
graduates plazed azrass €4 eamipanise) damonstratse
mportance of hands-an instruction for A% and BS
dagrace in charackarzation, fabrication, baeie

[teamwvor, problem ealving, daeumentation)
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SOFTWARE, COMPUTING, & INTEFKNET SERVICES

q Development

Workforce Implications

Rise of "ubiguitous nebworking” with convargance of
communicaiions, computing and cartent generation — hyper-
cennested” businesses and individuals

Seamless integration of enterprise with its customars &
suppliers is taking place - rise of web services to deliver
applications, informatian, etc.

QOFshare cutseurcing and globahzation of seftware and IT
SRIVICES

Rise of open source software — new business model for software
preducts

BIOMEDICAL TECHNCLOGY

Key Factors Drving Development

Pronounced snpact of offshore eutsoureing on LS
skill requirements:

- Less progranuming and more systems analysts and
software applications engineers with understanding
of companyinarkst needs

- More emphasis on project managers For global
davelopment projects

- Continued need for low-level hardware and nebrork
maintenance & administration to serve on-site
EYElame

Fast pace of change in skill needs - platfoms,
software languages, databases continue to undergo
rapid changes vith innovations

Mismateh of industry nesds for emerging
"application-specific” knowledge such as open
sourca software

Concern of fall-off in students pursuing degress and
|ack of STEM pipeline from K-12

Warkforee Implications

_ Based in advances in hiotechnology and convergence of
information technology, imaging, nanatech, electronics

_ Non-cychical industry

_ Broad markets in which states and regions can identify
specific niches

Favurable demographiz trends

Critical mportance of access to vanture capital across all
stages of investment

Presence of engaged universities and academic medical
centers

Increasing use of kechnology advances in drug discovery
process

Rize of molacular diagnostics and parsonalized medicina

Challange of franslational ressarch

Fast pace of mnovation drives new shill
development in the biosciences — sfronger emphasis
en technalegy shills along with hicscience knewledge

Biomedical enginesring critical since strength is in
devices

Gritical skill shartages can emerge guickly in the
bioscionces and poese major impadiments to
industry growth in niche areas

Breadth of biosciences - invohing research,
manufacturing and services — drives broad
workforce skill d amands. Highest chare of
employment in bioseiences (non-clinical) is for
production and tachnician positione = 0% af medical
device and 40% of pharmaceutcal

|mportance of post-secondary education for
biaseiones positions, ewan in mora praduction
oriented actvities

Specific cross-cutting occupational skill needs in
goad lab and manufacturing practices.

Thera are distineive ragional eharacterishics and
amenitias valued by high-end bioscience workers -
ba part of a high-quality lifa ecience cammunity, pear
recagnition, more famiby quality of life, quality schools
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CLEAN TECH

Key Factors Driving Development Warkforce Implications

_ Adwent of gowemment regulations in response to UG Berkeley Renewable and Appropriate Energy Lab

envirenmental, economic and security concerns. States finds renewable energy industry consistently
pionaaring rensuabla energy parfalio standarde for utiliies and generates undar a range of scenarios mora jobs per
green standards for buildings. Federal acton on portfolic standards megawatt produced than fossil fuels.
ahd regulation of carhon emisione looming. - Shift aweay from jobs in mining and related senices
_ Rising zost and volablity of oil and natural gas prices. - Shift to mere jobe in conetruction, manufacturing,
_ Surging private venture investment in clean technologies. installation, operations & maintenance and fuel
_ Maturing of renewable energy and green material procesEing
technologies. Already a sizabla clean industry ie in placa. 8% of _ Mix of jabs ganerated by renewable energy will
glactricty comes from renewable sources, 396 of transpartation likehy be in more traditional occupations.
fuels and green materials market is well awer $20 billion. - Racant etudy by Amarican Solar Ensrgy Sacisty fnds
_ Scale up remains a key challenge across clean technologies. that [eading renewable energy occupations today are
_ Key enabling technologies and investments in grid systams found in more traditional occupations:
and snergy storaga requirad. » Cffice clerks, bockkesping & accounting

* Electncians, plunbers
' Cugterner serice represertatives
- "Typical® wind burhing manufactuning company l2ading
nccupations:
* Engine & machine assemblers
= Machinists
* CNC oparatore
* Mechanical enginears

Inspectors

uct produced or the individual job title. Food and project management. Global competi-
processors require workers to handle the com- tion is no longer focused solely on low-skill
plexity of an increasing set of automated tools areas of manufacturing, but now reaches into
and processes in the modern processing facility. higher skilled activities from computer-related
The “blurring” distinction between technicians services to electronic production. To compete
and production workers is evident in electronics with higher skilled foreign competition, U.S.
with increased emphasis on remote operations, business locations must emphasize innovation,
preventive maintenance, and interpreting data. managing global supply chains and undertaking

» An aging workforce is being felt across all high value activities.
occupational areas and numerous platforms. * High growth and newly emerging industries
Image problems affect the attraction of younger of biomedical and clean technology require
workers to more traditional platforms such as a broad range of occupations. Occupational
wood, metals and food processing as they are needs in clean tech are especially diverse; they
viewed as “old economy” or “dying” industries. range from more traditional trades such as plumb-
Institutional or platform-specific knowledge ers, electricians, and machinists to mechanical
is at risk as older workers retire and leave the engineers, marine-specific occupations (for wave
workforce, a challenge affecting most knowl- energy applications), and meteorologists. Biosci-
edge-driven industries nationwide. ence sectors require a cross-cutting skill mix in

* Offshore outsourcing is raising skill require- laboratory and manufacturing settings, both of
ments for innovation, new product design 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

Wood & Forest Products

Food Processing & Products

Metals & Transportation Equip.

Seraue prabilene in hiring rueal
logging workars dus to problems
with drug use

YWarkfarce gaps in basic job skills
{read, follow diractions, perform
simple samputercomputational
shills)

Yocational forestry programs at high
schools, community colleges have
been reduced; companies now rely
ah onh-tha-job waining—signifiza
“PR" wrark naceseary ba bring worker
pipeling back online (OFRI is heawly
engaged in this affort)

Mary young peaple and athar
petential warkers se9 industry as
hawing |itle future potenbal, despite
the fact that there will be significant
oppartuniies created by retiing
Ivarkare

Imtustry euffars fram imags
thallangas—uiewed as love ekill and lawr
Wage

Confluence of challenging dermographic
ieEuee including aging within kay

vecupations and immigrants as increasing

share of production workforce

Shilleckzemi-shkilled workers mest difficult
to hirefretain: maintenance mechanics,
technicians, and maghine operators.

Majonty of emplayers train and promate
from withing need to aggregate dermand
and develop strategic patnerships with
public education and fraining partnare

Urigua gafety reguiramante reguira ertiesl
thinking and problem solving shils

Targeted leadership development nesced for

succession planning in Rty owned
buehazeaz and far fraining afwamen and
mnortias for leadarship rolas

Industry parsaivad ag “sld-aseonamy™

irmage issue for recnitment

Mozt difficulty filling technical jobs: CNE

- operators and programmers, production

aseermnbly supanasare, techniciane,
machine speraters,

Mew entrants lack fundamental skills to
meet basic entry job requirements;
takes 2-3 hires to find one worker who
van do the job (drug frae, work ethi)

|ssue aof finding skilled replacement
workers; project 15,000 needed over
e years

Immigrant workforce is growing. results
in language bamers;

Lack of women and minorties at all
|evels within the warkforce
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Electronic Components

& Devices

27

Software,
Compuling, &
Intermet Services
Growing
cohcentration of
“open source”
goftware developers

Focus on out-of-state
recruitrnent for high end
workforee employed by
large muli-national

alectranic firms in Oregon within Oregen
facused on weh
Smaller homegrown e

Qregon electronics fimms
tend to draw their
engineering and
technician workforee from
within te state

Significant electranice

Higher education nat
able to keep pace
with changing skill
reeds of industry

Oppartunitias in data

manufacturing baca is cankars and
“cammodity-based.” Mora backend pracesses
::rﬁ::ar:ls on praduckian Cancern that
students not
Shift to production of returning to
silicon-based products for computer sciences
galar anergy. Gompates fiald avan a5
for produstion workforse industry pichs up
again

Input frem Cregan
Buginees Plan suggests

importanca of K-12

Pipaline of students
prepared for carears

educaticn and talent in tachnalogy.
pipelina—aven ta atrast Crearall dapth of
high and warkars and STEM educatian in
their farnilies to Oregon K-12 lacking,
acpacially far
warman and
minerif g6

Biomedical
Technology

Overwhelming rajarty
of biomedical
cOMMpanies are
expenencing
challenges in finding
amplayeas with the
right Expengnce ar
skills withi n the local
paal.

Significant gap in
senior managerial and
operational talent
found in Cregan, and
employers must recruit
most of these
pasitions from out of
state.

Entry and mid-laval
technical paaple
available within
Oragon, but the pool i
nat deep.

Kay ehills gaps in
biamadicalrelatad
rmanufacturing and
ragulatory kills —
raflacting the
specialized nature of
biomadical industries.

Clean Tech

For solar energy, workforee gap ininstallers,
especially for golar energy. Often invalve skilled
trades such as plumbers, electricians. Rural areas
sean as particulady lagking inetallar warkforze.

Inwave energy, workforee gaps seen inmaring
operations, merchant mariners, and generation
aned transission engiresrs,

Inwind energy, lack of operating technicians;
metecrologists; slectrical, energy & envirormenntal
Enginesrs.

Inenergy efficiency, need to onert enginesrs and
engineering technicians of requiremerts through
“on the job experience” using internships and
custarmized curm culum

Create a full talent pipaline with an orientation
teward elean tech industries

Address shill shortages for range of
angineers—biomadical, alectical elbctmnic,
renawrable snergy, meshanical—and other shiled
warkforca

Maintain Cregan's leadership poetion by grawing
itz Renewable Enargy Engneanng deorae pregrarn
and buidng patheye with communiy colleges.

Mora braadly, imtegrate sustainabilty inka
aducabian eyetamn by making it a care part af K-20
aducabanal cumculum; creating intagrated
dagres programe and prafaseional cerifications
for building trades, stc.

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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Emerging Cross-Disciplinary Careers in Engineering
[A Miche Maret Being Addressed by the Oregan Institute of Technalogy)

= Renewable Energy Systems Engineering: Prepares students for the challenges of designing,
promating and implementing renewable energy engineering scluticns. 'Green Collar” engineering
graduates will work as power engineers, renewable energy system integration engineers, etc.

* Embedded Systems Engineering; Th s multi-disciplinary degree combings camputer engineering
tachnology with embeadded systams design, quality assurance, testing and implementation. Teams
fram software engineering technology, computing engineering technology, mechanical
engineeting, and cther fields prepare students for manufacturing and renewable energy careers.

+ Geographical Information Systems Engineering {G15): GI3 is a specialization of Information
Technology which deals with the creation, analysis, and interpretation of gecgraphicidemographic
datahases. It spans the fields of environmental science, geamatics, computer sofhware
engines-ing, data management systems, and othar engineering disciplines.

CROSECUTTING SKILLS

Several cross-cutting skill needs and
workforce pipeline issues emerge
specific to Oregon's manufacturing-
orientad platforms.

Specialized technical skill needs:

High performancedesan
manufacturing methods; Control/PLC
systemsfSPC; Industrial
alectricityfelectranics;
Decumentationrecordkeeping:
Regulatory Knowladogs; Integrated
systems maintenance

Cross-cutting pipeline themes:

High labor demand amang major
rranufacturers with enginesrte-
technician needs of 112 or 115 in
medium and large operations

Cross-industry demand has pul a
wage premium on technicians with
broad skill sets and wversatiity (some
eaming more than engineers)

Student pipelineg is insufficient
Jforcing firms to hire eway technicians
from other industries or competitors

Need for greatly expended career
technicel educetion, apprenticeship
programs and experiential learning
including intermships
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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, malk-

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.4.

Policy Playbook and Initiative Guide
6th Annual Leadership Summit

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
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Four Critical Occupational Groupings Spanning Technology
and Market Platforms
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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)—1is 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

Occupational Employment Changes for
Oregon and the U.S., 2002-06
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Oregon Position Across Major Occupation Groups, 2006

Oregen

Major Occupational Group Employment, 2005

Relative Concentration
Comparad to Hational Awg.

Oregon s,
Parcent Change, Parcent Changa,

(1.00=Mat'| Awqg)

20022008 2002-200%

Computer-related 36,151 0492 15.6% 18 4%
Engineers 18,340 0.87 4.3% 24 2%
Engineering Technicians 10,701 163 7.1% 7.T%
Production 132,365 0.98 3.2% -4.3%

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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Com puter-related Cccupations

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% C & Info.

Computer-related
occupations span each
of the technalegy amd
market platforms and
additicnal industries
throughout Cragon. In
total, this cccupational
group includes more than
258,000 jobs in 2006
across eight detailed
components. Largest
amaong the computer-
related occupaticns in
Cregon are computer
support specialists
(13,070 employed; 36%
of total) end software
engineers (9,471
emploved; 26% of total).

The largest among the computer-related occupetions is also considered to be speciakzed in Oragon:
v Compuber Support Specialists & All Cther (LQ is 1.42)

Engineering Occlu pations

19% C Hardware Engi

19% Industrial Engineers

18% Electrical and Electronics Engineers

17% Civil Engineers

17% Mechanical Engineers

10% Engineers, All Other

Three enginesring occupations are state speciafzations,

» Computer Harcware Engineers (LQis 3.27)
* Electronics Engineers (LG is 1.20)
* Malerials Enginears (LG is 1.48)

Enginearing
occupations drive
innowation in both
preducts and industrial
[roCEsses and are
crtical to a state
econonTy. Among the
more than 18,000
engineering
professianals in Cregon,
there is a remarkably
even distrioution of jobs
with five of the six
engineering professions
each accounting for
between 17 and 19
percent of the total,
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Enginearing Technicians

38% Industrial Engineering Technicians

29% Electrical & Electronic Eng. Technicians

11% Engineering Technicians, All Other

11% Civil Engineering Technicians

6% M ical Engi ing Te

3% Electro-Mechanical Technicians

2% Envi Engineering

Ovwerall, the state has a specialized employment concentration across all
sngineering tachnlclans as it is 63 percent more concentrated with n the stats
compared to the nation.

= Owerall Encineering Technicians (L& is 1.83)
= Industrizl Engineeting Techriciens (L3 is4.13)
= Electriczal & Electrenic Techriciens (L3 is 1.41)
*=  Llectre-WMechanical [echnicians (L s 1.72)

Much o the hands-on,
applied engineering work
inindustry is performed
by anglneering
technicians. These
techRiciane apply
enginaering principles
and theory, usually under
the guidance ar dreciion
of engirearng skaff, to
create ar iMprove Upoh
processes and products.
In large production
environments, engineears
ray require and oversee
Lpto12 or1s
lechniciar: lo dormuch
af the hands-on work. In
Jregon, industrial
engineering techricians
{38 percent of total) end
eleczrical and electronic
technicians (29 percent)
comprige the bulk of
these jobs.

Production Workfarce

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

Theugh large end growing, the production werkforce has but one state
specilicalicn.
* Wioodworkers (LG is 240)

Oragon’s production
workforce, more then
132,000 irdividuals,
caries out the numerous
tasks Involver 1IN Brrging
stale products to mankel.
Showing rocrnerfiablc
resiiency i1 resem years
qiven a strugding nationsl
manufactuing sector, the
demand for these workers
resnaing reaust in Oregon.
Egch slice of the pie chart
represerts dogens of
cocupations. The largest
qrodps are “atnear
praduction occapabion s’
124 of tokal); assemblers
anc fabricators (199 and
malal and Jlastics (17%).
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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
Share of

platform
em ployment

Qregon
Employment,
2004*

LG (within
platform)

COccupation

WOOoD & FOREST PRODUCTS

53-TOB3 Machine Feeders and COffbearers 3,642 7.00% 218
41-9194 Production Workers, All Cther 2,11 4. 10% 2.78
d3-4022 Logging Equipment Qpe rators 14873 3.60% 1.74
45-4029 Logging Warkers, All Cther 1,763 3.30% B.02
49-001 Industrial Machinery Mechanics 1,955 3.00% 216
51-B061 Inspectors, Testers, Sarters, Samplers, and Weighers. 1,401 2.70% 1.76
45-4011 Forest and Conservation Workers 1,341 2.60% 7072
FOOD PROCESSING & PRODUCTS

31-5111 Packaging & Filing Machine Operators & Tenders 4,418 11.50% 2ar
23-3001 CriverSales Workers 2,930 7.90% 1.87
43-5081 Stoch Clerks and Crder Fillers 1,347 3.560% 1.92
452041 Graders and Sorters, Agricultural Products 863 260% 4.43

METALS & TRANSPORTATION EQUIP.

41-201 Structural Metal Fabricaters and Fitters 1,228 2.50% 2.08
§1-20849 Assemblers and Fabricators, All Other 1,198 2.40% 21
ELECTRONIC COWPONENTS &DEWICES
§1-0141 Semiconductar Pracessors 4,560 B.230% b.13
17-21949 Engineers, All Other 3491 7.50% 10.31
17-3028 Engineering Technicians, All Cther 3341 .40 % 55.35
15-1001 Camputer Software Engineers, Applications 1,734 3.30% 2487
17-2072 Electronics Engineers, Exeapt Camputer 1,339 2 60% 1.65
11-Bi0d1 Engineering Managears 1,041 2.00% 198
17-2112 Industrial Engineers 1,013 2.00% 1.77
15-1041 CGamputer Support Specialists 1,383 0. 70% 1.86
§1-2022 Electrical and Eleetronic Equipment Assemblers 1,008 4.20% 1.91
41-4012 Gales Reprasentatives Man-technical and Seienkific B34 2.60% 198
41-4011 Sales Reprasentatives; Technical and Scientific Tl 2.40% 1.64
17-21848 Engineers, All Other al4 2. 10% 6.30

BIOMEDICAL TECHNOLOGY

a1-5081 Dental Laboratory Technicians 446 B.890% 1.94
28-2011 Medical and Clinical Laberatary Technologists 67 B.60% 243
41-00449 Healtheare Suppert Warkers, Al Other 298 5.30% 213
24-2012 Medical and Clinical Laboratory Technicians 294 2.30% 1.495
§1-2099 Assemblers and Fabricatars, All Other 202 3.60% 411
51-b184 Froduction Warkers, All Cther 141 3.40% 411
91-8083 Owphthalmic Laboratory Technicians 185 3.30% 324
43-5021 Couriers and Messengers 133 2.40% 230
29-1194 Heglth Diagnosing & Treating Practbioners, Al Other 14 210% a7s

Note: *Oregon indusinv-eccupation maiviz dala are only aveilable Trough 2004, Data for Clean Technologier plalform are
aat aveailahle due le e inalility fo chiosify aoder e cervenl NAFCS induntvry coding structure,
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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

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 worlkers can
no longer be treated like interchange-
able or disposable parts.”

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

60%

4%

0%

0%

-20%,

-23%
-31%

=00% -
Computer-related

=S54%

Engineering Technicians

38%

13% 434

Engineers Production Occupations

HOR, 2003-06 mU.S., 2003-06

Seerree: Battelfe aralysdy of Natiemal Center for Education Statistics INCES) eoward data, 2003 and 2000.

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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KNOWLEDGE SUPPLY CHAIN

A deczde ago the Mational Aliaqce of SiLsiness advocated a talent pipaline devalopment
concept that was ahead of tstime. To stay compstitive, they argued, .3 companiss make a
science of pulling wgether the right supp ies at the right tima in the right place.

What wouald happen, they gquestioned | if companies coule apgly this process, known as sapply
chain management, to peopie? What if talented workers with the right skills were easy to
find and ready to perform when companies needed them ¥ Employers suggesz=d lisely
bzseline benefits would inc ude: a minimum 20 percent reduction in the cost of finding sk lled
wiorkers; a 30 percent in cycle ime to deliver products and services; etr.

From a "Push” to a “Pull” Systam

The Knowledoe Supply Chair concept requires a paradigm shift. Rather than education and
raining prowviders “pushing” people oul inle e war ld aof wonk, regardless of Ltheis skills,
bLsinesses help create demand-driver sys=ems by reaching deeper into the system to “pull out

people with the skills they need.

This arientation sLpports the “prirring the talent pipelina” concept because it is built on a platform
of strong business, labar, goveriment and educatior parinershios. Business and labarwork
side-by-side with educators a: all levels to openworkplaces for karning, shagpe curriculum, ard
epall ot werkplace specificat one. |t promotes a “grow your over” etrategy snd joint ovmarship of

audrassing the lalenl development challenges.

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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| NG A State Policy Recommendations

Develop a cluster-based approach to
economic development

Link workforce development to
economic needs

Work with nebworks of firms to promate
cooperation & leverage private
investment

Target investments to clusters

Qrganize s2nvice delivery around
clusters

Euild on core strengths in existing and
emerging industries

Inwest in specialized research and
research facilities

Catalvze knowledge transfer and
technelogy commercialization

Major Initiatives in Oregaon

Adoption of a traded-sector focus and cluster-based framewaork for
econcmic and workforce development activities across all state
agencies and alignment of resources

Targeting of investments to industry-specific and high performance
consortia

Statewide investments through the Statewide Qpportunity Fund in
three major indu stry focus areas: Clean Technadogies, Manufacturing
and Health Care*

Provided training and support to economic and workforce development
practitioners in identifying and providing services to business clusters
regianally.

Creation of Oregon Inc. to cultivate new economic ecosystems that
lewverage Oregen's inherent strengths and help expand technology-
based markets for Qregon's companies

Increases in funding for engineering related programs through the
Engineering and Technology Industry council (ETIC)

Build a stronger educetion pipeline to
produce trainable graduates who have
strong foundation skills

Strengthen weark supports including
education and treining to promce
employment retention and career
advancement

Enhance warkers ahility to manage
their cawn careers

Expandfcreate incentives for continuous
learning

Create pocle of specialized talent

Increased reguirements for high school graduation

Creation of the Education Enterprise to create a seamless transition
across K-20 education

Funding restorations for K-12, community colleges, universities and
other tergeted programs such as Head Start

Implemeantation of the Expended Options program for qualified high
school students to eam postsecondary credit.

Made student transfer and dual enrcllment procedures more
aceessible to students

Provision of two years of mentoring for K-12 teachersfadministrators 1o
stop high rate attrition during eary years of employment

Development of a strateqic workforce plan by the Qregon Waorkforce
Investment Board: W¥nning in the Global Market

Continued progress of state and regional Weorkforce Investment
Boards to create demand-driven, responsive delivery systems

Establishment of the Employer Werkeforce Training Fund focused on
capacity-building through strategic investments in high growth industry
sactors, workforee training and retention of living wage jobs

Expansion of Career Pathways to all community colleges to provide
“chunked” curriculurn, accelerated formats and easy access Lo working
adults or the unemployed to upgrade skills

Significant increases in the Oregon Opportunity Fund, a needs-based
program for college students

ldentification and promation of effective models of work-based
learning, such as the successful Multiple Engineering Cooperative
Program (MECCQP)

Launched pilat efforts to develop and implement a Career Readiness
Cerificate

B8 Vhese drvestmenty heove veadizd in (1 Development and implementation of Orvegon s Meragfnelring Workforee
Strateg), that forises on promozing high performance ronsortia Statewide, providing private sector guidance o
workforce sustem efforts, and promoting the importgice of manufachring to e state s economy; (20 Establishment
af the (regon Healthieare Werkforce lille, o adblic privale erity focused on reseorcl the workfiree needs of the
brizerlthe ore indusiry coed (31 Frreding for e Suxteimabde Oregon Workforee Feilintive to identil warkfiree needy @
af the emerpite clean enaral Nidusiry.
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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:

e 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 states®. 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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Oregon Projected 10-year Employment
Increased in Major Occupations, 2006-16

8% -

16.2%
16% -

14.1%

4% -
12% -
0%
21
(2]
4% -
7%
w5

Total, &l
Oecupations

Computer-related Engineers Production

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

T.6%
5.5%
I 4.6%

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.

Engineering
TechnicRng

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-
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ing annual job needs in Oregon. Projected Annual Job Cpenings for Oregen by
These projections point to very Major Occupational Groups, 2006-2016 Forecast

large annual needs for produc- Projected Annual

Total Annual

. Major Ovccupatlonal Projacted Annual e b
tion workers, about 4,000 per Graup Growth Openings ZRlacsmen Openlhgs

Qpenlngs

year (largely for replacements).

Computer-related annual needs IR I 780 3,292 4073
register about 1,000 per year; Computer-related a7 474 1.066
engineers at 537 per year; and Engineers 141 395 537
technicians at 282 per year. Engineering Technicians 50 233 252

In order to more accurately assess demands for
the major occupational groups, this approach was
“expanded” to include demand for workers in ad- Diving deeper inta the state foracast reveals thosa

ditional occupations outside of the specific occupa- "high-demand” occupations that lead each of the
tional coding structure major occupational groups assessed here from a

mare detailed perspective. Occupations with the
largest averall job neaeds—ior meeting both growth
For example, a number of related jobs outside the and replacement—are considered to be most in

specific engineering occupations are likely to be dermand. Overall 10-year projected job openings
filled by graduates such as engineering manag- I 03 [P
ers, postsecondary engineering teachers, materials - Projected high-demand occupailons,

. . . . . . computer-related:
scientists, and sales engineers. With this rationale, . Computer Support Specialists (2,181}

High-Demand Detailed Occupations

a second “expanded” approach was developed to = Computer Software Engineers, Applications
capture this additional labor demand. (For a full {1,675
listing of both core and expanded occupations used 2 Metwork & Computer Systerns Admin. (1,403)

here, see Appendix 1) = Computer Programmers |1,322)
o Compuler Spacialists, All Other (1,262)

* Projected high-demand occupations, engineers:
2 Mechanical Engineers {1,108)
o Zivil Engineers (985)
2 Industial Engineers {7 7G&)

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 . Electronics Engineers (510

source of talent to fill both new and replacement < Computer Hardware Enginesrs (535)
jobs. Conversely, other factors impact supply, such * Projected high-demand occupations,

as the “in-migration” of skilled workers from other = A GISCIE] B B S

z  Industial Engineering Techs (836)

2 Electrical & Electranic Engineering Techs (820)
= Civil Enginesfing Techs (428)

< Engineering Technicians, All Other [355)

2 Mechanical Engineering Techs {213)
Bringing together demand for the occupations and * Projected high-demand occupations,

supply of new graduates suggests a variety of sce- production workers:

narios set out in the table below. The table lays out 7 Assemblers, Multi-task or Team (3,623)

a range of possible supply vs. demand situations % LTI T 1, (BT (e
X g p Pply Vs. o Supervisors & Managers of Production (2,472)
facing Oregon:

a Welders, Cutters, Sclderers, & Brazers (2 104)
< Production Warker's Helpers (1,929)

states and the return of qualified workers to the
labor force after periods of nonparticipation. These
factors are virtually impossible to measure.

* Traditional forecast of occupational demand vs.
full supply of graduates across all degree levels;
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Assessing Oregon’s Demand for and Supply of
Workers in Critical Major Occupations

Major Qccupational Greups

*Note: Demand data
represent OED forecast of
annual job openings 2006-
2016 and include both

Demand-Supply Scenarios Engineering

) i Producticmn
Technicians

Computer-Helatad  Enginears

Demand Side

growth and replacement

Traditional Forzeast of Annual Job .
Operings* 08 63 i 4073 jobs. ¥**The supply of those
Expanded Forecs =t of Annual Job with “minimum” education
Sl i ik credentials includes adjust-
Full Supgly: Tetal deqrees & ments 1o both comput_er—
cerifieates 2006 ¢ 247 1,053 380 504 related and engineering
Jupply of Gracuates w' Minimw.m raduates for minimum
Edvg ation™* © 004 192 A A § dard fF
Alignment: Demand & Supply stanaar .S - ror ) Con?p .uter B

Traditional Demand, Full Supply 181 516 68 -3572 related jobs this minimum
Traditiznal Demand, M nimum is an Associate’s or Bache-
Education G2 218 Hf M s .

r ree; for engineer-
Expanded Deniand_ Full Supply 33 246 25 37| o7’ degree; for engine
Expandcd Demand, Minimum ing jobs this minimum is a
Education -3Eh 5 M/ A Bachelor’s degree‘

* 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.

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



* 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.” ?

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

Priming Oregon’s Talent Pipeline 48



49

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, Ul 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

2

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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Major Identified GapsiNeeds

—ack of 21% Century Foundation
Skills amenyg hgn schoel
gradustes, post-secondary
stidents and curent workers

Crwerview

Foundation zkils include applied math, reading, scienceand
tachnolagy, as well as workplace skille including
creativitylfinnowvat on, ahbility to learn, eritical thinking. decikion
making, teantaarlk, communicaticns, technalogy apalications
and leenfcontinuous improve ment.

Sigiificant need tn iqcrease
supply of productior workers

13,500 per year far ten years)

Growing read 0 increase
=chrician level cerfifizate, AA
anc apprenticeship srogram
enrollments

“eed to address skills mismatch

n computer-related program
Areds

“eed to strengthe emplayer
irkages in enginearing programs

Zliminate stovepipe approach to
wlent developmert

Wiowe beyand pilot Mmentality
ncrease funcing levels

dicaden fundirg sources

“he gap ketween supply 2nd demand for skilled production
level worktorce 1= already significant, endwll contnue to
increase over time, with rew clean tech emplayers *stealing”
skilled workers from other sectors.

As more campanies that compete i1 global rrarkets adopt
high performancefcontinLous improvement practices, skill
requirements will increase and more structured training will
ke required. Curreqt cutput i1 community college and
induslria apprenliveship sragrans lags well behind demand.
Gnver the Fast pace of changes in conputer tecknologies,
applications and software, 8 pers stent concern is whether
graduates in computer related fields 1ave the right skills o
meet the reeds of industry

Enginceoring is a <oy skill sct for koth process and product
innowatinn Oregon's traditianal manofacturing irdusties—
wood proeducts, lood processing dand melals—all lace
sigrificant cnallenges ir advancirg process and product
innovaticn, yet the conrecton keaween these indusines and
the growing base of e1gineering talent needs to be
strengthered.

While coordination has increased in recent years, the public
k12, post-secondany education and federal workforce
systern=s still function relatively independently. & systems
approach linkad closely to eccnomic daveloprrant and the
taat cevelopment neads of kusinesses in tha saven
technology and market plazfor ms is required.

“he decace-long Fistary of underinvestment n hurnan capital
develaprment has left many systams comprormised.
Bold—but targetec—itvestment are 1eeded 1o move Oregon
beyone i7s current “catch Lp’ status to position its talent
davalapmant syatams to “unction a7 full capacity.

Palicy kadars and decision makers must thirk ouside the
box and be willing tc explone rew, flex b e saurces of funding
fo- talent cevelopment eppertunities. Suppeort far new endia-
expanced initiatives must reflec: joint pub iof private
irveslmenl.

Mprove messagirg

Lac< of information and misinformation abaund regarding
high wage ca‘ear opportunities; the parvasive massage is
that "valug and succass” squal college cirectly out of high
school; the critical impartance of ife long earning 1s not
cammiunicated te the geneal puklic
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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.

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

Glen Hiemstra, Futurist (See: Futurist.com)

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.

Technology & Market
Flatforms

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

Talent Pipeline to
Drive Innovatlon &

Qragan’s Competitive
Advantage
OPPORTUNITY!

Productivity
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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-
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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-



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).

Khowledge-Based Jobs in Technology and Market Platfomms

B Olear Tech " Piomedcal ® Flectronic " Metas & " Sottware " Agrictlure & ® Wood 2nd
Technology | Compoierts  Transponation Corputing Food “orest
& Davices Ezu pmcnt & [aternet Precesaing Zraducta
Se ooE
Friorty A: 8&ddress ng Critica Ocoupaticns and Imrrediate O oportunities immadiala

Friority B: Building Capacity and Excallanca
Friarty C: Prepering far the Future

Shorter Term (T—3 years)

Longes-Tarm (3-8 vaars)
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BENCHMARK PROFILE: CROSS-CUTTING SKILLS
PROGRAMS AND CERTIFICATION
There is groving ccnsensys on the recessary skills required for entry-lavel waorkers

* Expand and prioritize
training programs in clean
technologies that have a

across all high-perfarmance manufacturing workplaces Georgia was among the first documented, immediate
etawas in tha country, in 2000, to develop and offer a Cerified Manufacturing Specialist need, such as wind turbine
(CMS) program through their commuJanity and technical colleges. The CMS is 3 160 haur .

course of study (G weeks full time!d menths part-time) based on cross-cuttirg sklls. Cwer and SOlaI: that W_lll sgpport
2,000 warkers have receivad thair cenification in e past two years alone, with a the state’s sustainability
commitmant of an additional $1/hour in salary from many employers. Wisconsin's agenda (A,B,C,E,G)
Goyvenor recently ennounced a new statewide manufacturing certfication program to .

zssess, train and certify warkers in four areas: manufacturing processes and productian, ¢ Adopt a standardized
safety, maintenance awareness anc quality/continuous improve nents. The geal is to certificate program offered

gertify 40% of the weorkforoe by 2016, Oregen develeped the cantent for a cross industry
cattification in 2002, by idertfying the ovar ap of skills and compeatencies required ac oss

by the community col-

five traded sectors. The intent was to support a =kill-based, rather than occupation-based, leges and targeted towards

gpproach to job tra_mmg !:hat all!:uwed great_er portability and trrar_15-f'v:5:raI:ullﬂ:g,.r D’r skills across “middle skill” production
£ range of occupations, industries and regions. Unfortunately, implementation of the d hnici
certification, which was perhaps zhead of its time then, was never funded. and technician occupa-

55

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, )

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);

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,E]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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Priority C: Timeframe:
Longer-Term (3-5 years)
Goal: Preparing for the Future

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 D);

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
(AED)

Offer more integrated
degree programs to en-
sure more engineering
talent is relevant to key

BENCHMARK PROFILE: PROJECT LEAD THE WAY

Project Lead the Way {PLTW) was created 1o address te nation s shorage of science,
technclogy, ergineerng and math (STEM) professiorals. [t introduces students to the
scope, rigor and discipling of enginzering and engineering technalagy priar to enering 2
two- ar four-year college. Fiftty-four (54%) of enrollees plan to study engineering or
engineering tachnology versus 10% nationwide. The are-engireering/engineering
technology prograrm is being offered in over 2200 schools in 49 states this coming vear.
Indiana alone has 230 schools participating. FLTW got off the ground in earnest in
Qregon two vea's ago, and is currently operatianal ir 7 high schoals and ane community
college. The Cregen Institute of ~echnclogy (SIT), which is the affiiate aniversity, has
frained 44 teachers anc axpacts grawth ir the midele school 2-2a this coming summer.
Frivase ard puklic grants help ta offset casts and pay for prafessional development of
teachers, but costs are high due to the project-based design and individuzl schoels must
elect to participae. T1e goa isto expand parizipation ta 40-30% of schools in the next
several years.

BEMCHMARK PROFILE: SUPPORT FOR LIFE-LONG LEARNING

Skills2Compete, speart eaded by the Workforce Aliatce, fosuses policy makers on the fact
that raughly 45% of all job oening nationally until 20714 will be middle-zkill jols, those that
requite training beyond high school, but not a four year degree, including an assoc ate's
degree, occlpational certficaton or an apprerticeship. | he Geongla Hope Sciclarship
provides two yesrs of free education and training at public two-year colleges and technical
schools to all Geargia residents. An additional merit-hased Callege Schalarship pays for
casts af attending a public four-year college for students with a B average or batter.
Michigan's Promise pays community college tuition far anyones in the sate to pursJe an
asanciata’s degree ar to attend a technical training programin a high-demand oocupation
emerging industry, or entrepreneurship program. The goal is to train 100,000 citizens in
three years for high-demand occupations, emerzing industries or entrepreneuria
endeavors. The Qregen Opporunity G -ant formerly the State Meed Grant) is the state’s
largest state-funded program to suspor: students planning to go to college. The program is
needs-tmsad and students must maet eligib lity requirements for a fede-al Fall Graat. Ir
2007 the Legislature approved a major expansion of the program, wrich gave awa-ds to
mare than 24,000 in 2005-2005. Yet no program currently exists to support two years of
post-1igh schoal education far all Cregoniars.

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)

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,
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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



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 economy*.

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, raising earnings potential earnings

of graduates by 18 percent more a month after
graduation, ®and increasing the likelihood of
post-secondary education and training.’

Middle SKkill 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.® 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.’

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

> 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

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

"Wakelyn, 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.

’Bosworth, 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
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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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Growing Global Competition Makes Talent a Strategic Priority

A McKinsey global survey conducted in November 2007 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.”

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-

Mathew Guthridge,
“Making Talent a Strategic Priority”

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

Priming Oregon’s Talent Pipeline 60




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

GLOBAL
COMPETITIVENESS

Workforce INNOVATION

Education &

Training

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
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