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Over the last several years, career pathways have become increasingly popular frameworks 

for talking about the variety of career options that are available to people who are preparing 

to enter the job market or looking for work after an employment dislocation.  They use 

occupations as a kind of roadmap for jobseekers and many have been organized in “ladders” or 

“lattices” showing occupational progression.

Most career pathway models that are currently being used are theoretical and rather 

descriptive in nature.  However, they often need some other elements to be useful to workforce 

practitioners.

• They must be grounded in a thorough understanding of the industry mix of the regional 

economy.

• For the industries that emerge as the focus of a workforce investment strategy, any model 

must account for the occupations within the key industries that will be most in-demand 

over at least the next decade.

• As the character of pathways begin to emerge, they need to include information from 

occupational databases on the knowledge, skills, and abilities required as people 

move through the various levels of the path as well as the way the industries involved 

compensate workers as they move through the pathway. 

• There needs to be a specific understanding of the gaps that emerge in knowledge, skills, 

and abilities as people move between levels so that curriculum can be informed and plan 

for the missing content. 

• As the model is applied, it needs practitioners who are comfortable enough with the data 

to talk knowledgeably about skills and the compatibility of skills from level to level.  It 

also needs a system that assesses individuals and provides a connection to any needed 

training.  

• A thorough assessment may reveal that a jobseeker has skill deficits that become barriers 

in moving to a potential occupation but it may just as easily show that the skills of the 

individual are adequate and that the person just needs to broaden their job search.  

Experience says that many dislocated workers, for example, may have as many as 80-

90% of the skills that they will need for their next job.  The workforce practitioner needs 

to understand this process and be able to interpret it to the jobseeker with whom s(he) is 

working.

If done most effectively, career pathways must also reflect the needs of employers and 

recognize the reality of the way people progress through levels of the work environment.  They 

are just as important for incumbent workers as for entering workers, particularly at a time 

when employers in the US (and around the globe) are dealing with the talent shortage that will 
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develop as the Baby Boom generation changes its relationship to work over the next several 

decades.

Industries like manufacturing and construction that rely more on on-the-job training rather 

than those such as health care, which require more academic credentials and licensing, will 

have very different pathways.  

As we look at all forms of education today, it is clear that formal education is more valued 

than hands-on or tacit education…the kind that comes from sitting next to and observing a 

journeyperson welder, mechanic, installer, or operator.  Tacit education along with foundation 

skills and some basic didactic knowledge form the basis for training many of the middle-skill 

jobs that will be in short supply over the next two decades as the new demographic-based 

dislocation moving into full swing.

A Quick Review of the Literature
In looking over the literature on career pathways, we concentrated on articles that described 

models and their application in various situations.

It is very clear that there is a close connection between an understanding of sectors or clusters 

and career pathways.  Estrada and DuBois (2010), Gill (2013), Grobe et al (2011), Holm (2013), 

Jenkins and Spence (2006), and Thriving (2012) use sectors or clusters either as a model or in 

practice in specific initiatives.  Some projects have more of a jobseeker orientation such as 

Building Bridges (2011), Gill (2013), and Grobe et al (2011) while others have more of a focus on 

the employer such as Jenkins and Spence (2006) and MPR Associates (2009a).

There were articles that highlighted multiple projects in various industries (Jenkins and 

Spence, 2006 and Thriving, 2012) as well as projects that connect to specific industries (Grobe 

et al, 2011 and Holm, 2013). 

Many of the articles highlight a close connection to traditional education (A Guide, 2013; 

Estrada and DuBois, 2010; MPR, 2010; and Thriving, 2012).  

Very few mention the need to understand the broader regional economy.  (We scanned each 

of the studies for the word “sales” as a way to see whether the projects include information on 

the regional economy since we have identified a high-priority Sales Career Pathway in virtually 

every geographical area in which we have worked.  Only Building Bridges [2011], Grobe et al 

[2011], and Thriving [2012] mention “sales” in their models.)

From our brief review, we conclude that…
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• Designers of and commentators on career pathways often understand cluster or sector 

practice and are using these models to complement and grow their knowledge and inform 

their practice.

• Many folks understand the importance of economic and labor market information and 

acknowledge it as important in their models.

• However, they often seem to want to use the data to justify decisions that have already 

been made about which industry in which to invest or which pathways are most 

important…instead of letting that flow out of a broader data analysis.

• People write about the close connection to traditional and emerging education models 

but there seems to be little awareness of the role of tacit learning through more informal 

learning processes (such as apprenticeships, on-the-job training, and such) and the use of 

those models in programming.

An Alternative View of Career Pathways
Unlike the education-oriented descriptions above which tend to take a broader view, we find 

that many academic institutions and traditional educational systems use career pathways 

to rationalize curriculum offerings rather than truly reflect practice in the world of work in a 

particular regional economy. “Less is more” with regard to pathways.  

Career pathways need to be broad and recognize that many people do not necessarily require 

the formal training that academic institutions and traditional education systems want to 

sell them to move around the pathway.  They must have a foundation that understands 

transferrable skills and have practitioners that can operationalize that understanding in the 

way that career counseling is provided in local programs.  They are career-advising tools, not a 

sales tool for traditional educational programming.

In much the same way, traditional sector projects have looked at groups of individual 

jobseekers that have experienced a dislocation or an ongoing lack of connection to the job 

market and have focused on training that leads to jobs in a particular industry in which they 

believe those individuals can be successful.  These initiatives are often too narrow and possibly 

unsustainable over time as the demand for jobs in any particular industry changes.

Career pathways must have a wider scope that encompasses the demand-side needs of the 

entire economy.  They need to reflect the changing needs of all employers and, in that sense, 

support an economic development mission of assuring that companies in a regional economy 

have the talent that they need to be competitive in the global economy.  They can begin as 

sector-specific initiatives but, ultimately, must be imbedded in an understanding of the talent 
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needs of employers in the entire local economy that can eventually offer a broader pool of 

opportunities.

A More Data-Informed Process
We propose a more data-informed process that begins with a broad understanding of the 

industry mix of a regional economy and that ends with a broad career pathway and a skill 

acquisition map with very specific training.  The process (along with outputs) looks like this…

• An analysis of the key industries in the regional economy that uses industry size, 

growth, and location quotient as the key variables leading to some choice of workforce 

investments (bubble chart).

• A growth projection of key occupations above the family-sustaining wage ranked by 

openings over a ten-year planning horizon (top 100 hot jobs).

• Organization of the top 100 hot jobs into compatible grouping (the beginning of career 

pathways) that are affirmed using wages and progressive skill development (career 

pathway descriptions).

• Description of the compatible jobs for the jobs that comprise the entry-level of the career 

pathway (listing of those occupations).

• Comparison of knowledge, skills, and abilities at each level of the pathway (gap analysis).

• A skill acquisition map that charts existing training, certifications, and articulations and 

that identifies gaps in the local system (mapping document).

That being said, we believe that a more detailed look at the Production Career Pathway is 

an interesting case study.  We do this using the categories that we have established above.  

Numbers in parentheses () are Standard Occupation Codes (SOC).

Production Career Pathway as Case Study
Appendices A-C provide graphics and additional information that complement this case 

study.  We use data from the experience of doing career pathways in Lancaster County in the 

examples.  Appendix A uses a bubble chart to represent the importance of key industries in 

the Lancaster County economy.  Appendix B provides data from slides that we use to illustrate 

the Production Career Pathway.  Appendix C is the Skill Acquisition Map which describes 

curriculum and shows the linkages in the training that is offered in the region for this Career 

Pathway.
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Analysis of the Key Industries
In the Lancaster County (PA) economy, manufacturing is the leading industry with more 

specific sectors such as food manufacturing; metals and metal fabricating, chemicals, rubber, 

and plastics; and printing being the key drivers.  Manufacturing accounts for more than 12% of 

the workforce, roughly 35% of total output, and 42% of all exports of the economy.

It has a broad supply chain that connects to agriculture, energy, logistics and transportation, 

and services of all kinds.

Growth of Key Occupations and Compatible Groupings
Looking at projections of new and replacement jobs over the next ten years in the region, our 

Top 100 Hot Jobs list identifies Heavy Tractor-Trailer Drivers (53-3032); Registers Nurses (29-

1111); Carpenters (47-2031); Customer Service Representatives (43-4051) and Personal Financial 

Advisors (13-2051) as the top five occupations with projected hourly earnings above $15.00 

annually.

As we look further, we find groupings of occupations that seem to fit together and form the 

basis for career pathways.  This is a more intuitive process that begins from our knowledge 

of various industries and the kinds of occupations they hire.  However, the groupings can be 

further identified by using databases that look at occupations across industries as well as the 

levels of knowledge, skills, and abilities required for jobs in the Top 100.

These groupings (that we have found common to virtually every regional economy in which we 

have been involved) include…

• Production (manufacturing, automotive service, oil and gas, utilities)

• Administrative Support (people who do the paperwork)

• Sales

• Construction and Trades

• Health Care

• Technical Support (accounting, law, staffing services, IT)

In Lancaster County, the Production Career Pathway includes (from the Top 100 Hot Jobs list) 

Heavy Tractor-Trailer Drivers (53-3032), Automotive Service Technicians (49-3023), Maintenance 

and Repair Workers (49-9071), Inspectors and Testers (51-9061), Welders (51-4121), Industrial 

Machinery Mechanics (49-9041), Printing Press Operators (51-5112), Print Binding and Finishing 

Workers (51-5113), Industrial Truck and Tractor Operators (53-7051), Supervisors of Production 

Workers (51-1011), Machinists (51-4041), and others.  

 At its most basic (using the occupations above and eventually adding other occupations), the 

Production Career Pathway includes…
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• Entry-level

 » Industrial Truck and Tractor Operators (53-7051)

 » Inspectors and Testers (51-9061)

• Intermediate-level

 » Single trades

• Machinists (51-4041)  

• Welders (51-4121)

• Heavy Tractor-Trailer Drivers (53-3032)

• Automotive Service Technicians (49-3023)

• Maintenance and Repair Workers (49-9071) or

 » Machine operators

• Printing Press Operators (51-5112)

• Print Binding and Finishing Workers (51-5113)

• Upper-level

 » Industrial Machinery Mechanics (49-9041) or

 » Mechatronics engineering technologists or

 » Supervisors of Production Workers (51-1011)

This is a model that needs to be tested.  We do that by looking at wage progression as a proxy 

for the way the industry values the occupation and by looking at skill progression.  The jobs 

should show increasing wages and increasing skill requirements, respectively.  Indeed, that is 

the case.  

(There are a variety of tools that use the O*NET database to compare the knowledge, skills 

and abilities of various occupations as well as the compatibility among occupations.  We use 

Analyst, a product of Economic Modeling Specialists International of Moscow, ID, to find the 

data that we need.)

Description of Compatible Jobs
While we now understand the skill requirements of the Production Career Pathway to include 

repairing, operation monitoring, equipment maintenance, troubleshooting, quality control 

analysis, critical thinking, and reading comprehension, the next step involves understanding 

the skill compatibility of a particular job with other jobs that have similar profiles.  

If we start by using Industrial Truck and Tractor Operators (53-7051) as an “exemplar” 

(example) of the entry-level of the Pathway, we find a very large list for this entry-level to the 

Production Career Pathway with jobs ranging from Packaging Machine Operators (51-9111) 

to Farmworkers (45-2092) to Landscaping Workers (37-3011) to Print Binding and Finishing 

Workers (51-5113).  
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All of these other occupations have a 90% or above compatibility index, which suggests that 

people may already have 90% of the skills that they will need for a job in the Production Career 

Pathway.  This data is absolutely vital to the people on whom we rely to communicate career 

information and training opportunities to people who may be transitioning from other jobs or 

moving up in internal company career paths.

Comparison by Levels
We can do a similar comparison of the knowledge, skills, and abilities of “exemplar” occupation 

at other levels.  An analysis of the difference between an Industrial Truck and Tractor Operator 

(53-7051) and a Welder (51-4121) shows a need for more mechanical, design, math, and 

engineering knowledge and more monitoring, critical thinking, coordination, and reading 

comprehension skills for someone who wishes to advance.  The gap between a Welder (51-

4121) and an Industrial Machinery Mechanic (49-9041) shows the need for more mechanical, 

engineering, design, and math knowledge as well as the need for more repairing, operational 

monitoring, equipment maintenance, and troubleshooting skills as necessary for advancement.

Describing these gaps not only adds to the information that the career counselor can provide 

to the jobseeker or the incumbent worker but it also provides critical data for the people 

involved in planning education and training.  These are the gaps that curriculum needs to 

address and having a sense of what comprises them becomes a jumping-off point for an 

assessment of education and training resources that can lead to the development of a skill 

acquisition map.

In Lancaster County, we do this by inviting all of the education and training providers in the 

area to participate in a meeting where we do a complete inventory of the specific education 

and training that addresses the gaps that we have identified.  This leads very quickly to an idea 

of where resources exist and where resources need to be developed.  We engage the existing 

resources and look for partners to develop the content that does not exist.

This has led to the development in the one-stop center for the region of a very robust 

workforce readiness process that is supported by short-term training (Introduction to 

Manufacturing, Forklift Driving, OHSA Safety, Basic Machine Maintenance) to fill a gap in 

training at the entry-level.  This cluster of training articulates to more intensive training that 

addresses the needs of the intermediate and upper levels.

Skills Acquisition Mapping
Upon identifying the existing assets and filling the gaps with new ones, we chart the results.  

A Skills Acquisition Map follows the previous information on skills at each level and further 

illustrates…
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• The connection to the process that qualifies people to enter the Pathway (assessment, 

remedial training, workforce readiness).

• The occupations that are being addressed.

• The specific training content.

• Any connections to national skill standards, credentials, or articulations to education and 

training partners

Back to Practice
Hopefully, workforce and education planners find this a helpful illustration of the points that 

we made earlier in the article.  

We need to develop this kind of framework in order to provide the tools that career counselors 

and other people who serve students and other jobseekers need.   The public workforce system, 

in particular, needs to have this infrastructure and use it to orient employers to its career 

counseling mission…and wouldn’t it be great to have the public education system understand 

this as well.

We also need to expand our expectations of career pathways and understand them in the 

context of the economy and the needs of employers if they are to be relevant.  Career pathways 

provide a degree of focus in a way that supports the regional economy by understanding the 

talent pipeline that employers need.  

Keeping that pipeline full may be the difference between prosperity and misery in local areas 

as the talent shortage grows in the next decade and beyond.
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Appendix A

Bubble Chart
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Appendix B

Charts and Graphs

Production
• Projected openings for the decade: 6,472

• Average hourly wage in 2011: $16.19

• Industries

 » General Warehousing and Storage

 » Other Commercial Printing

 » Commercial Bakeries

 » Poultry Processing

 » Ice Cream and Frozen Dessert Manufacturing

 » Supermarkets and Other Grocery Stores

Production 

• First-Line Supervisors of Production 

Workers

• Food Batchmakers

• Inspectors, Testers, Sorters

• Industrial Machinery Mechanics

• Molding and Casting Machine Operators

• Bakers

• Slaughterers

• Laborers

• Team Assemblers

• General Maintenance and Repair Workers

• Helpers-Production Workers

• Industrial Truck and Tractor Operators

• Printing Machine Operators

• Packaging Machine Operators

Production

Industrial Machinery 
Mechanic

Packaging Machine 
Operator

Industrial Truck 
and Tractor Operator

 » First-Line Supervisors of Production and Operating Workers

 » Electricians

 » Team Assemblers

 » Truck Drivers

 » Maintenance and Repair Workers

 » Laborers and Freight Movers

 » Inspectors, Testers, Sorters and Weighers
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Compatibile Entry Jobs

Packaging Machine to Maintenance
Most Important Knowledge Levels

Driver to Packaging Machine
Most Important Knowledge Levels
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Packaging Machine to Maintenance
Most Important Skill Levels

Driver to Packaging Machine
Most Important Skill Levels

Production

Industrial Machinery 
Mechanic

 » AAS in Mechatronics Engineering Technology

 » Mechatronics (Advanced Manufacturing/Integrated Systems Technology)

 » Certified Apprenticeship

Packaging Machine 
Operator

 » Production Technician Certificate

 » Operators’ Certificate

 » Hot Lab

 » Printing 101

Industrial Truck 
and Tractor Operator

 » Blueprint Reading

 » Maintenance Basics

 » Forklift/OSHA Certification

 » ServSafe
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Appendix C

Skills Acquisition Map

Production Career Pathway with Skill Standards, Curriculum,  
and Credentials

Occupation PMMI Training Content PA CareerLink MSSC/NAM 
Production/
Logistics 
Technician

RACC, HACC, 
LCCTC

Ready2Work -TABE

WorkKeys -National Career 
Readiness 
Credential (Applied 
Mathematics, 
Locating 
Information, Reading 
for Information)

Laborers
Helpers
Packers

Basic Safety (OSHA 10-
hour) (SA 101) 
Math for Manufacturing 
(MA 101)
Introduction to Hand 
Tools (MF LAP 1-8, MP 
LAP 7)
Basic Communication 
Skills on the Job (PD 101)
Conflict Resolution (PD 
102)
Locating and 
Documenting 
Information
Blueprint Reading (BP 
101)
Manufacturing 
Fundamentals

Introduction to 
Manufacturing

Production 
Technician 1

Material Handler

Welder

Operator Quality Control
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WorkKeys -Workplace 
Observation

Assistant 
Machine 
Operators

Introduction 
to Shop 
Machinery

Principles of 
Workholding  (PT 201)
Torque Wrench (PA LAP 
1-2)
Band Saw (MP LAP 1)
Drill Press (MP LAP 6)
Grinding (PE 203)
Turning (PE 101)
Milling (MP LAP 8-9)
Measurement 1, 2 (MA 
101, BP 204)
Measurement Tools (MT 
203)
Manufacturing 
Processes 1,5,6,7

HOT Lab Production 
Technician 2

Machine 
Offbearers

Manufacturing 
Fundamentals

Principles of Advanced 
Manufacturing (AM 101)
Mechanical Principles
Machine Operations
Equipment Procedures
Production Planning and 
Workflow Production 
Control

Manufacturing 
Processes and 
Production 
Certificate

CNC Machinist Maintenance Assembler
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Machine 
Operators
Food 
Batchmakers

Mechanical Drives 2
Lubrication
AC/DC - Electrical Safety

-Workplace 
Observation

Maintenance 
Awareness 
Certificate

Production 
Technician 
Certificate

General 
Maintenance 
and Repair 
Workers

Industrial 
Mechanics 1

Industrial 
Electricity 1

AC/DC
Basic Pneumatics
Basic Hydraulics
Mechanical Drives 1, 2, 3
Electro-Fluid Power
Relay Control
Welding

MET 120

MET 130

MET 140

Introduction 
to PLCs

Electrical
Piping
Hydraulics
Mechanical

AMIST 1
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