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As in many other fields, technology is dramatically changing the manufacturing industry. Rather than 
automating the production process, technology has provided the opportunity for both consumers and 
companies to design and build new working products in machines just slightly larger than computer 
printers. 3D printing, a specific piece of the additive manufacturing industry subsector, is rapidly be-
coming a driving force in an evolution of the manufacturing industry. It has helped to reduce the cost of 
production and creates opportunities for designing and testing new products that were previously costly 
or impossible.

Greater Baltimore’s rich history as a skilled manufacturing hub has drawn attention to 3D printing as a 
growing industry and possibly the future of production in the region. This region is an ideal place for in-
novators seeking to improve the manufacture and production of goods.

This report seeks to highlight Greater Baltimore as a premier hub for the development of new 3D 
printing applications. The Baltimore Metropolitan Statistical Area offers strengths and opportunities to 
innovators in or seeking to enter the 3D printing industry. No region is better positioned for improving, 
refining, and creating new methods and uses for 3D printing. Among the advantages of the Greater 
Baltimore region are:

•	 A talented, educated workforce with a history of excellence in the Manufacturing industry;

•	 First-class education in public schools, private schools, and numerous nationally-regarded universi-
ties;

•	 A strong pipeline of future professionals studying STEM fields at top universities;

•	 A regional geography that extends the available workforce into Metropolitan DC and allows easy 
shipping access to one-third of the US population;

•	 A variety of critical infrastructure necessary for rapid product distribution, including a comprehensive 
and expanding rail network;

•	 A network of advocates for the use of 3D printing and the education of the next generation of 3D 
printing professionals;

•	 Pioneers and early adopters of 3D printing, including universities and military installations; and,

•	 Regional businesses that can immediately benefit from 3D printing and employees with a knowledge 
of 3D printing technologies.

Introduction
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Defining the Industry

The Manufacturing industry is made up of companies engaged in the mechanical, physical, or chemi-
cal transformation of materials into new products. As with nearly every other industry, new technologies 
have helped transform the capabilities of Manufacturing. In this goods-producing industry, many firms 
have turned to advanced manufacturing as a means to improve the production process. Producers us-
ing advanced manufacturing techniques are targeting greater design complexity, reliability, affordability, 
and usefulness of end goods. Advanced manufacturing itself is a broad “family of activities that (a) 
depend on the use and coordination of information, automation, computation, software, sensing, and 
networking, and/or (b) make sure of cutting edge materials and emerging capabilities enabled by the 
physical and biological sciences.”1 

Additive manufacturing, or three-dimensional printing, is but one portion of advanced manufacturing. 3D 
printing involves layering a production material such as plastic successively to build out different shapes.  
This industry has the ability to radically change the entire manufacturing industry. 3D printers are be-
coming compact and inexpensive enough to be available to schools and private consumers, making 
the manufacturing industry not only accessible to a larger audience, but also able to educate the next 
generation of  engineers and producers.

Manufacturing already plays a vital role in today’s economy on local, national, and global scales. Greater 
Baltimore’s Manufacturing sector alone produces $10.4 billion2 worth of output, or almost 7% of total 
regional output. Nationally, Manufacturing is associated with a strong multiplier effect: each manufac-
turing job is estimated to create nearly 3 more jobs in other sectors,3 and every $1 of goods produced 
generates an additional $1.48.4

Value added per manufacturing employee in Maryland has increased over 97 percent since 2000, com-
pared to the US average of 81.8 percent. 3D printing has the potential to help regional manufacturing 
professionals maintain and improve their productivity. This technology allows for design and rapid pro-
typing that would be impossible or require a long time frame to complete using older practices.

Additive manufacturing bridges the knowledge of traditional industrial manufacturing and engineering 
and the need for innovation and growth prevalent in today’s economy. 3D printing is an important tech-
nology, essential to the continued growth and success of Greater Baltimore’s culture of innovation. The 
region’s overall economic strength can be improved by exposing students, engineers, entrepreneurs, 
and manufacturers to 3D printing. By impressing upon students the need for creative manufacturing pro-
cesses, and the endless possibilities 3D printing creates, Greater Baltimore can lead the technology’s 
transformation from a niche skill into a substantial, irreplacable method for the production of goods. By 
connecting the region’s existing manufacturing firms to early adopters of additive manufacturing, this 
region can be home to the world’s most forward-thinking production economy.
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Applications of 3D Printing Technology
3D printing is limited only by the imagination of the designing engineer. The 3D printing industry is 
capable of adding value to a number of other industries, but tends to be most useful when seeking 
highly-customized products in small numbers. It may still be more efficient to mass produce goods us-
ing existing manufacturing processes, but prototypes and small runs of unique products are expensive 
and time-consuming without 3D printing. It’s very difficult and often impossible to create very complex, 
intricate designs in products using traditional methods. 3D printing will open a number of possibilities to 
designers and engineers for use in their products. Greater Baltimore’s largest companies are perfectly 
positioned to benefit from the growth of 3D printing.

Apparel Design

Like some other innovative sportswear companies, Under Armour uses 3D printing technology for prod-
uct design and prototyping. Under Armour’s Innovation Lab houses a number of large 3D printers that 
help the company to test new ideas. The sports apparel manufacturer also uses 3D printing in the pro-
duction of consumer footwear. 3D printing has been called the most influential innovation in footwear 
today.5

Biomedical Research and Patient Care

The first 3D printed organ, a liver, is expected to be made available shortly.6 While 3D printed organs 
are not yet suitable for transplant, they present a low-risk way to perform research and drug discovery 
testing on human tissue. Greater Baltimore’s industry leading research universities Johns Hopkins Uni-
versity and the University of Maryland would be ideal users of 3D printed organs.

Doctors are also able to print customized bones and skin7 for use in transplant surgery. Because these 
products are created using living cells, they have the capacity to function better and more seamlessly 
than mass-produced orthopedics.8 Greater Baltimore’s world-renowned leaders in shock trauma and 
critical care medicine would benefit greatly from increased use of 3D printing.

Pharmaceuticals

3D printers have the ability to drastically alter pharmaceutical production. It may be possible for consum-
ers to print their own pharmaceuticals at home.9 Patient-specific printing, whether at home or otherwise, 
is in itself an advantage of 3D printing. Modular drugs customized for individual patients could be more 
effective or carry fewer adverse side effects.

Defense Contracting

Greater Baltimore defense contractors have the potential to cut down on the time and cost required to 
prototype and manufacture unique products for the US government. Not only does 3D printing allow 
large manufacturers the opportunity to test new parts and complete products faster, it may help them 
win new contracts by reducing the cost of production and the time needed to complete them.
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Strengths of the Region
Greater Baltimore claims a number of distinctive qualities that position the region for a position of lead-
ership in the growth of 3D printing and the transformation of the Manufacturing industry.

Well-Positioned and Well-Connected

Greater Baltimore draws immeasurable benefit from its geographic location. Not only does the Baltimore 
Metropolitan Statistical Area share a border with the Washington, DC metro, but also sits along one of 
the most heavily populated corridors in the country. The suburbs between Baltimore and Washington 
are home to a number of highly educated professionals. The fluid movement of labor across the Balti-
more-Washington corridor effectively extends Greater Baltimore’s potential employment base well into 
the Washington, DC metro area.

The geographic location of Greater Baltimore also places the region within overnight trucking access to 
over one-third of the US population, over 91 million people.10 Manufacturers located in the region have 
access to over $1.2 trillion in effective buying income.11 The National Gateway Project will equip current 
rail tracks to handle doublestack trains traveling between Baltimore and a number of other cities be-
tween the Mid-Atlantic and Rust Belt regions. The National Gateway will join an existing doublestack rail 
line, allowing more goods imported at the Port of Baltimore or manufactured in the Greater Baltimore 
region to reach more people more quickly.
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Numerous transportation options in Greater Baltimore connect the region internally and to the rest of 
the East Coast. BWI, one of America’s fastest growing airports, offers frequent flights around the country 
and the world. Amtrak trains travel from Baltimore and Central Maryland to New York in less than 2.5 
hours. The MARC train offers low-cost transportation between Greater Baltimore and Washington, D.C. 
The region has a comprehensive interstate highway system, with I-95 passing directly through Baltimore 
to connect the major East Coast markets.

Greater Baltimore’s transportation infrastructure helps to set the region as an advantageous location 
for manufacturing firms. Nationally, just 13.1% of manufacturing facilities are located within 100 miles of 
a seaport, 62.9% are within ten miles of an interstate exchange, 71.7% are within fifty miles of a com-
mercial airport, and 38.5% are within fifty miles of an intermodal facility.12 Baltimore City alone can claim 
proximity to each of these pieces of infrastructure, including two airports. Counties on the western side 
of Greater Baltimore are within fifty miles of three commercial international airports. The pending con-
struction of the Baltimore Rail Intermodal Facility will further improve the transportation infrastructure in 
the region.

Industry Leaders

The Object Lab at Towson University

Towson University is home to a digital fabrication lab using a number of new technologies to teach 
next-generation manufacturing skills needed in a variety of industries known as The Object Lab. This 
on-campus manufacturing facility is open only to students and members of the workforce interested in 
learning the technology and covers 3D printing skills such as scanning, computer-aided design, various 
3D printing technologies, and post-processing methodology.

The Object Lab encourages use of 3D printing technology across all industries. Students have the op-
portunity to partner with a wide range of organizations, including the medical illustration program at 
Johns Hopkins University and public libraries. These partnerships benefit all parties: students gain first-
hand experience in applying rapid technologies to solve problems and local businesses improve their 
production methods and product offerings.

The Fab Lab at CCBC

The Community College of Baltimore County (CCBC) is home to another digital fabrication laboratory. 
CCBC’s Fab Lab is part of an international network of 3D printing facilities that began as one location 
at MIT. The Fab Lab provides product prototyping and an applied learning environment for students, 
businesses, and the general public. CCBC offers workshops and classes for partners interested in using 
digital fabrication and 3D printing to lauch a business.
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Rapid Technologies and Inspection Branch

The Army has its own additive manufacturing facility at Aberdeen Proving Ground known as the Rapid 
Technologies and Inspection Branch. With this lab, the Army is able to design, build, test, and iterate 
new technologies quickly, which saves time and money. The Army has opened the doors to its facility at 
Aberdeen Proving Ground to local  middle and high schools as a way to introduce students to science, 
technology, engineering, and mathematics fields. In addition to impressing the importance of these dis-
ciplines on students, the Army is able to show interesting careers and technologies that studying STEM 
fields can lead to.

Other organizations in the Baltimore-Washington corridor are using 3D printing in creative ways. For 
example, Walter Reed National Military Medical Center is home to the 3-D Medical Applications Center 
(3DMAC), where patient outcomes are improved by modeling and printing custom facial prosthetics for 
patients suffering facial trauma.13

Talent

The Baltimore area is home to a number of highly educated professionals. The region produces some 
of the most educated people in the country, and when combined with Washington, DC, the corridor is 
arguably one of the best educated regions in the country. Both Baltimore and Washington, DC rank 
among the top ten metros for percentage of people with college degrees and among the top five for 
percentage of people holding a graduate or professional degree.

Percent with Graduate or Professional Degree
25 Largest US Metros 

2012

Rank Metro Area %

1 Washington, DC 22.7%

2 Boston 18.9%

3 San Francisco 17.3%

4 Baltimore 15.2%

5 New York 14.9%

6 Denver 13.5%

7 Seattle 13.4%

8 Chicago 13.1%

9 Philadelphia 13.1%

10 San Diego 13.0%

US 10.6%

Percent with Bachelor’s Degree or Higher 
25 Largest US Metros 

2012

Rank Metro Area %

1 Washington, DC 47.6%

2 San Francisco 44.1%

3 Boston 42.8%

4 Denver 38.8%

5 Minneapolis 38.4%

6 Seattle 37.5%

7 New York 36.3%

8 Baltimore 35.5%

9 Atlanta 34.9%

10 San Deigo 34.4%

US 28.5%

Source: US Census Bureau, American Community Survey, 2012 3-Year Estimates
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The best public school system in the country14 is open to innovation and improvement. A renewed focus 
on STEM education and EdTech learning tools has opened the doors for a wave of students interested 
in practical applications for their schoolwork and seeking to resolve old issues with creative solutions. 
Towson University’s Object Lab is only one example of giving students access to new information and 
new technologies. Morgan State University has opened a $70 million center for STEM education,15 The 
Digital Harbor Foundation has made 3D printers available to students, Johns Hopkins University has a 
3D printing lab and instructor in its Digital Media Center,16 and MICA has 3D printers and scanners for 
object fabrication in its dFab studio.17 Baltimore high schools have opened their doors to MakerBot In-
dustries and members of the Baltimore Node to show their technology and creations to local students.18

The pool of talented professionals in Greater Baltimore is the driving force behind the region’s position of 
strength and opportunity in the Manufacturing industry, and the state’s steady pipeline of talent ensures 
that 3D printing businesses will find qualified professionals.

STEM Degrees Conferred from Maryland Colleges and Universities
Bachelor’s and Higher

2007-2011

Science Technology
 

Engineering Mathematics
Total

STEM

Bachelor’s  15,645  1,775  1,332  1,128  19,880 

Master’s  7,567  4,542  2,485  1,875  16,469 

Doctorate  8,823  736  1,279  621  11,459 

Certificate  2,033  7,200  577  166  9,976 

Total 34,068  14,253  5,673  3,790  57,784 

Students Enrolled in STEM in Maryland Colleges and Universities
Bachelor’s and Higher

2011

Science Technology
 

Engineering Mathematics
Total

STEM

Bachelor’s  10,024  6,162  3,503  767  20,456 

Master’s  6,886  7,019  3,708  1,323  18,936 

Doctorate  9,268  828  1,772  1,866  13,734 

Certificate  255  3,010  151  -    3,416 
Unknown/Non-Degree*  9,955  25,202  4,299  214  39,670 
Total 26,433  17,019  9,134  3,956  56,542 

Source:  Maryland Higher Education Commission, selected and compiled by EAGB
*Unknown/Non-Degree students are not reflected in the Total.
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The Baltimore metropolitan region has a low concentration of engineering professionals in occupations 
that are likely to use 3D printing technologies, but an above-average concentration of professionals in 
technician and drafting occupations that may use 3D printing. However, Baltimore ranks tenth nationally 
for share of manufacturing jobs that are considered very high tech.

Opportunity

Baltimore has a long history of manufacturing and distribution. As a young, innovative technology com-
munity continues to grow in the region, Baltimore’s history as an industrial town can be updated with 
innovative approaches to production. 3D printing startups can benefit from the various manufacturing 
companies across the region and the Port of Baltimore, and all goods producers can look to the next 
wave of tech-savvy graduates to user in a new age of production.

A number of organizations in Greater Baltimore support and drive 3D printing innovation and develop-
ment. The goal of these organizations is not only to inspire new startups, but to engage with students 
and existing firms to propel Baltimore’s manufacturing industry into the next century.

Share of High-Tech Manufacturing Jobs
2010

Rank Metro Area % Very High Tech % High Tech

1 Seattle 56.0% 63.2%

2 Phoenix 46.3% 54.2%

3 Boston 40.4% 53.7%

4 San Diego 39.6% 60.0%

5 Portland 33.5% 45.0%

6 San Francisco 32.7% 50.2%

7 Dallas 32.5% 45.9%

8 Washington, DC 32.0% 42.4%

9 Sacramento 27.6% 39.4%

10 Baltimore 26.9% 42.0%

Source: Brookings
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Regional Manufacturing Institute (RMI)

RMI provides manufacturing companies throughout the State of Maryland with the proper resources 
needed to succeed in the industry. RMI helps to connect smaller manufacturers with larger firms to pro-
vide learning models, lean practices, and more recently, next generation manufacturing.19

3D Maryland

3D Maryland is helping industry and entrepreneurs to engage with 3D printing technology. By providing 
local manufacturers the knowledge and ability to rapidly prototype new products, 3D Maryland is assur-
ing that local manufacturers have the tools needed to innovate. 3D Maryland also hosts a professional 
group in which regular users of 3D printing technologies can share projects, best practices, and most 
importantly, ideas.20

3D Maryland has also produced the 3D Maryland map, which pinpoints institutions using 3D printing 
technologies, including industry, education, federal laboratories, and medical institutions.

Digital Harbor Foundation (DHF)

In addition to a number of other technologies, the Digital Harbor Foundation has multiple makerbots at 
its Baltimore City Tech Center that students have used to learn the technology and eventually start their 
own small businesses. DHF successfully bridges the gap between student learning and the workforce, 
and has created opportunities for students to find valuable jobs after graduation and employers to up-
date their production practices.21

The Baltimore Node

The Node is a member-run hackerspace in which members can use the allocated space and available 
tools to design and create new products. The community at the Node has organized MeetUps for people 
interested in design and making, particularly in 3D printing. Baltimore Node members were responsible 
for sharing their Makerbots with local high schools to engage students in the 3D printing industry.22

https://www.zeemaps.com/map?group=672309
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Funding

The Greater Baltimore area is home to two universities that are ranked among US leaders in research 
and development expenditures in engineering. Johns Hopkins University, ranked first in the country in 
engineering R&D expenditures, nearly doubles the expenditures of the university ranking second. The 
State of Maryland ranks as the top state for research and development expenditures in engineering, 
accounting for 10 percent of  the country’s total engineering R&D expenditures.

Position of the Economic Alliance

The Economic Alliance of Greater Baltimore recognized the industry need to incorporate new Manufac-
turing technologies and integrate the 3D printing industry into standard production methods. As individu-
alized manufacturing becomes more useful and widely used, it is imperative that the Greater Baltimore 
region capitalizes on its history as a manufacturing base and provides future innovators with relevant 
skills and knowledge to lead and change the manufacturing industry.

Innovation in all industries is important to the future of Greater Baltimore and the United States. EAGB 
supports and promotes the growth of 3D printing amongst the development, entrepreneurial, and in-
dustry cluster communities.

Top Universities
Engineering R&D Expenditures 

FY 2011

Rank Metro Area $, thousands

1 Johns Hopkins U. $854,997

2 Georgia Institute of Tech. $451,494

3 Massachusetts Institute of Tech. $305,042

4 Pennsylvania State U. $276,101

5 Texas A&M U. $263,765

6 SUNY Albany $246,554

7 Purdue U. $216,949

8 U. Michigan, Ann Arbor $205,299

9 U. Texas, Austin $204,701

10 Virginia Polytechnic Institute $194,811

15 U. Maryland, College Park $116,928

Source: National Science Foundation

Top States
Engineering R&D Expenditures at Universities 

FY 2011

Rank Metro Area $, thousands

US $10,045,591

1 Maryland $1,001,157

2 California $938,924

3 New York $740,667

4 Texas $735,076

5 Massachusetts $570,551

6 Pennsylvania $528,887

7 Georgia $487,149

8 Ohio $441,403

9 Michigan $336,347

10 Virginia $294,345
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