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In a successful education-industry eco-system, expanding and improving the system of  

education and training across levels (K-12; two-year and four-year colleges; graduate and research 

institutions) induces productive investment by industry at ever higher levels of  value-added. 

The relationship is recursive, because industry investment in turn induces greater commitment on 

the part of  educational institutions to expanding educational opportunity and quality.

In the United States, the clearest examples of  these successful institutional eco-systems are local.

Education Industry



I wish to address five questions:

1. What kinds of  institutional eco-systems for integrating education and industry are there across 

countries and across regions in the United States?

2.  What are examples of  such eco-systems at different levels:

a. In secondary schools

b. In two-year community and vocational colleges

c. At four-year and graduate/ research level educational institutions

3.  What challenges do institutional eco-systems face?



Degree of  

collaboration 

among 

partner 

organizations

Low

High

Costliness of  

investment by partners

Low High

Consortium model:

Sectoral association sets occupational 

skill standards; intermediary 

organization coordinates partnerships,

aligns TVET with industry needs

Solidaristic model:

Sectoral and regional associations set 

occupational skill standards; multi-sector 

partnerships (eg business chambers, TU’s, 

schools, government) align TVET with 

industry needs

Liberal model:

Competitive labor market; 

competitive educational market; 

multiple bilateral school-firm 

relationships

Parental model:

Anchor firm designates main skill 

needs, invests in partnerships with 

local educational institutions

There are many types of  such eco-systems across countries (Remington and Yang 2020)



Private investment/ 
private returns

Public investment/ public returns

The theoretical setting:
Society faces a trade-off between maximizing the private return and the public return from education.  
When the benefits of education accrue mainly to individuals and firms (as in a purely private system of education), 
most of the potential benefit to society from the wider diffusion of knowledge are lost; inequality is increased; and 
much investment in education is foregone because the expense is borne by individuals and firms.
But firms and individuals may underinvest if they cannot realize the full benefit of their investment? 

The frontier remains at a low level relative to its potential.



Private 
investment/ 
returns

Public investment/ returns

Society can push the production possibility frontier outward by aligning the public and private interests at a higher 
level of cooperation by the public, individuals, and firms in educational investment.

Individuals and firms benefit from the higher productivity of a more highly skilled workforce.  Both firms and 
individuals can realize a higher return from their educational investment.  The public realizes a portion of the 
returns from higher aggregate productivity.  

The challenge is to solve the mutual commitment problem between educational institutions and firms in raising 
their level of educational investment.



Let us start with the state of  

South Carolina.

Interstate highway 85, running 

from the northeast to the 

southwest across the state, is 

sometimes called the “upstate 

Autobahn” because of  the large 

number of  automobile industry 

plants located in and around the 

area, many of  them foreign.

South Carolina today is home to 

over 500 companies in the 

automotive industry.



Civic leaders—politicians and businesspeople—recognized in the 1960s that South Carolina’s traditional 

dependence on textile-making and agriculture was leading to economic decline.

They agreed to build a new economic development strategy for the state around higher value-added 

manufacturing, which would require a good quality system of  state vocational colleges to provide training.

They reformed the tax system (increased income and cigarette taxes), actively recruited foreign companies to 

locate production facilities in the state, established a state-wide system of  technical colleges, and state and local-

level economic development boards.  

They overcame resistance from the old-guard elite with roots in the agrarian and textile economies—which paid 

low wages and preserved de facto racial segregation.

Their strategy succeeded.  Michelin opened a tire production facility in 1975.  Other tire companies came in as 

well.  BMW opened a car assembly plant in 1992.

Since then, 500 automotive industry companies have come to the state.  In turn, they have attracted aerospace 

companies such as Boeing and Lockheed.

Manufacturing employment is higher in South Carolina today than in neighboring North Carolina or Georgia.  



A key to South Carolina’s economic development strategy is the cooperative relationship between industry and 

education.

  This includes 16 technical colleges 

as well as K-12 educational 

institutions and specialized units of  

major research universities such as 

Clemson University.

Clemson is a public university, as are 

the technical colleges.

The state has made a serious and 

sustained commitment to being a 

major center for automotive and 

other advanced manufacturing 

industries, encouraging 

complementary commitment on the 

part of  industry and other 

educational institutions.

Clemson 

University



For example, Clemson University’s 

International Center for 

Automotive Research offers MA-

level and PhD degrees in 

automotive engineering.

The center collaborates with the 

two-year technical colleges and with 

industry (it has 50 partners in the 

automotive industry in South 

Carolina).  Faculty research relates 

to industry needs.

Research in turn shapes curriculum.

The university is currently 

completing construction of  a large 

research facility dedicated to 

advanced materials innovation, 

conducting both basic and applied 

research on the main campus. An associate vice-president of  the university serves as intermediary with industry.



In central Ohio, Intel’s $20 billion investment in two 

semi-conductor manufacturing facilities created a need 

for manufacturing technicians.

Intel was offered $5.8 billion from the federal 

government and another $2 billion from state and local 

government in loans and tax credits to build the facilities.

In order to ensure an adequate pool of  technicians for 

the facilities, Intel invested $2.8 million to build a 

network of  community colleges using a shared 

curriculum for training.

Columbus State Community College is the leading 

institution in this consortium.

This is an example of  a locally-based consortium 

anchored by a leading firm.

Altogether Intel plans to spend $50 million in Ohio on 

education in two-year and four-year schools.



This is a picture of  Columbus 

State Community College, 

located just outside of  

downtown Columbus, and 

close to the new Intel 

facilities.



Like other community colleges, CSCC is 

closely attuned to the needs of  local business.

And like other community colleges, it serves 

both economic and social functions.

It creates a pipeline of  skilled production 

workers and technicians for local industry, 

contributing both to the economic and social 

development of  its surrounding region.

The skills it forms are not proprietary to any 

one firm, but are portable.  They can 

therefore help meet the skill needs of  other 

firms in the same industry, including suppliers 

to major firms such as Intel.



In Chattanooga, Tennessee, VW 

collaborates with the local public school 

district, the local community college, and 

Chattanooga Branch of  the University of  

Tennessee to build a pipeline of skilled 

workers and engineers for its facility.

This is the website for the educational 

program in mechatronics for the county 

school district—combines high school and 

dual credit coursework.

VW has related programs with the local 

community college and the local branch of  

U of  Tennessee.

The city, county and state actively 

collaborate with VW, seeing auto 

manufacturing as a path to regional 

economic development.

This is a typical example of  a “parental” 

type eco-system.



The main partner of the apprenticeship program is 
the local community college—this is for production 
line workers and maintenance workers. 

For engineers, VW collaborates with UT Chattanooga.

A good example of a public-private partnership for technical-
vocation training and education in a high-technology industry.  
Can this model be replicated more widely?



An important element of  local education-industry eco-systems is in the K-12 educational system.

In many places, the challenge is less to provide basic educational skills than it is to prepare young 

people for good jobs after graduation.

Many young people need to develop a basic aspiration for an education and a meaningful career.  

Many, especially in lower-income places, lack the opportunities to learn about the jobs and careers that 

may be available to them or the pathways to reach them.

Therefore in many parts of  the country, there are intensive efforts focused on workplace-based 

learning, where they gain greater confidence in themselves, the ability to communicate with adults, to 

apply classroom learning to real-world tasks, to pursue a personal interest, and to know more about 

the world of  work.

These efforts are another test of  the ability to construct institutional eco-systems for sustained 

cooperation between schools and businesses.



The state of  Maine recently funded a major state-wide effort 

to build such arrangements.

The state allocated $25 million for efforts to expand ”career-

exploration” activities throughout the state.

The goal was to ensure that 6000 young people gain some kind 

of  “meaningful paid work experience.”

It did so through three channels.

One was to fund coordinators in schools for “expanded 

learning opportunities” for students.  These are activities under 

the supervision of  school staff  that combine pay with school 

credits.  Students and school staff  have flexibility in choosing 

the activities students undertake.  

Another channel was funding for a state-wide intermediary 

organization (Jobs for Maine Graduates) for career-exploration 

experiences.  A third was funding for community organizations 

to provide work experiences to students. 



Another initiative in Maine targets two counties in the 

northwest of  the state, Franklin and Somerset Counties.

Both are relatively poor and rural.

The state and a private company are funding an effort to 

improve STEM education in the two counties.

Since 2021, the project has provided over $115 thousand in 

grants to teachers for equipment and professional 

development, and $52,000 in scholarships to residents of  the 

two counties to acquire STEM-related educational credentials.  

It has worked with more than 30 elementary, middle, and high 

schools, and more than 80 businesses and post-secondary 

schools.  

It has reached more than 6500 students.



This is one example of  the impact of  the funding in a 4th 

grade classroom:



Evalutions of  both of  these efforts in 

Maine consistently find that students, 

teachers, and business people value them.  

Students value doing meaningful, hands-

on work.  Employers benefit from 

attracting more young people into their 

industries.



Summing up: the key to successful eco-systems is coordination of  partners. 

Successful partnerships of  schools and industry require organizational intermediaries to ensure continuing 

cooperation on the part of  all partners.

Community colleges perform this role in different ways—by forming active working advisory bodies from 

industry and by regular consultations with industry about curriculum. 

Coordinators also often assist students facing transportation or financial problems.

In K-12 institutions, specialized coordinators may serve as intermediaries, either as staff  members of  the 

school or through an organization specifically hired to perform the role.

Intermediaries take many different forms, but their role is similar in all cases.

These coordinating functions by themselves do not generate a return; they are expensive and require active, 

motivated, and skillful effort.  

Who will fund them?



Institutional challenges to the eco-system model:

1. How to scale it up and out, to a broader set of  industry and educational partners, operating at a higher level of  

value-added?  Needs capable “gearbox” mechanisms to address problems on a larger scale.

2. How to induce longer time horizons on the part of  industry? Returns on investing in research and training are 

uncertain and long term.  Credible commitment on part of  all partners is required.

3. How to ensure the sustainability of  such institutional arrangements, including the role of  intermediary, especially 

if  they are funded by one-time grants from the private sector or government?

4. And finally…



How to ensure that a shift to a “knowledge 

economy” does not replace humans with robots, but 

rather treats embodied knowledge as a value in itself  

for society?

Adam, the robot bartender, at a Texas Rangers baseball game 

(wearing a Texas Rangers baseball cap)

Famous story about Henry Ford and Walter Reuther: Ford and 

Reuther were walking through a spanking new Ford plant decked out 

with the latest automated assembly line. "Ah, Mr. Reuther," Ford said 

to Reuther, needling him, "pretty soon we won't need workers to 

assemble our cars and then who's going to join your union?" Replied 

Reuther: "Ah, Mr. Ford, and who's going to buy your cars?"
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