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Rationale for This Issue Topic 
 

 
 
Groups, organizations, and universities 

on both sides of the Atlantic have 

assembled cohorts addressing workforce 

development spurred by advancements 

in technology that can lead to more 

diversity, equity, and inclusion in 

manufacturing. These initiatives are 

strategizing on how to solve respective 

recruitment challenges, and to forge a 

more gender and racially inclusive 

future for manufacturing.  

 

The ability to compete is dependent on 

laying the groundwork for industries 

with workforces operating new and 

existing businesses, factories, and 

supply networks engaged in smart 

manufacturing solutions and intelligent 

networks. There are several benefits to 

manufacturing, including the creation of 

jobs and development of new 

technologies.  

Manufacturers in the U.S. are 

responsible for almost two-thirds of 

private-sector research and 

development. The top US companies 

spent a combined $858B in R&D in 

2018. Manufacturing industries 

generated $2,213B in gross domestic 

product (GDP) in the 3rd qtr. of 20201. 

 

The percentage of the U.S. economy 

devoted to manufacturing has shrunk in 

recent decades as the country has taken 

on more service-industry jobs. This may 

have a negative effect on the economy 

due to positive ancillary benefits of the 

manufacturing sector. Achieving 

infrastructure strengthening depends on 

an adequately trained workforce that is 

characterized by its ability to design, 

build, and operate emerging 

manufacturing systems. 

 

In the US, manufacturers have focused 

on recruiting and retaining women 

and/or minorities for several years, 

these strategies have sadly not improved 

diversity in the sector. Instead, the 

manufacturing sector employs fewer 

women than it did 20 years ago, and the 

number of black workers has also gotten 

slightly smaller during the same period.  

Embedding diversity and inclusion into 

manufacturing workforce culture should 

be valued on par with the adoption of 

advanced technology and the training 

and education required to sustain it. 

 

 
1Various sources 
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Manufacturing Today 
Smart Student’s Guide 

 

 

“The right focus for the U.S. is on 

advanced manufacturing — 

something that requires innovation.” 

— Tim Cook, CEO of Apple 

 

It’s common in the U.S. for 

manufacturing operations to be defined 

by a series of adjectives starting with the 

letter “d” such as dirty, dangerous, 

dumb, dull, and deafening. These 

certainly describe what some 

manufacturing was like many years ago. 

It wasn’t until the Occupational Safety 

and Health Administration (OSHA) was 

established in 1970 that workplace 

conditions changed for the better. 

Before that, it was estimated that 14,000 

workers were killed and over two million 

were injured every year. OSHA and 

other changes made the workplace much 

safer.  

These laws work. I was involved in a 

project with a USPS distribution center 

that was unable to open because the 

noise from its miles of conveyors was 

too high to be safe. We identified a much 

quieter technology that required more 

automation. When we finished, we had a 

much safer facility that also saved a 

considerable amount of electrical 

energy. This is one of the seldom 

discussed aspects of Industry 4.0. Highly 

flexible and modern manufacturing 

plants create benefits in many other 

areas, including energy savings, safety, 

and environmental gains. 

 

CURRENT STATE OF 

MANUFACTURING IN USA 

Automation is Not the Enemy 

 

Automation continues to evolve in 

making manufacturing more efficient. 

Parts that were previously hand-made 

are now machine made. Machines that 

relied on humans loading and unloading 

parts now have robots doing that work. 

If you visit a modern manufacturing 

facility, you will find operations that are 

sleek, clean, and full of cutting-edge 

machinery, equipment, and systems. 

There are automated gantry systems, 

mobile robots, and collaborative robots 

communicating with a software 

manufacturing execution system in real-

time. 

 

In the previous chapter, I discussed 

policy decisions that caused the total 

number of manufacturing jobs to drop 

in America. Highly manual, labor-

intensive positions moved overseas to 

take advantage of cheap labor. But what 

if manufacturing doesn’t need cheap 

labor to produce a product? If not, 

where would manufacturing be located? 

Close to inexpensive energy sources? 

Close to transportation hubs? Close to 

skilled workers? Close to customers? 
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American Giant, a sweatshirt 

manufacturer, decided that ensuring 

tight quality control and rigorous 

inventory management was the key to 

success. That is why they opened up 

operations in North Carolina and later 

won Fast Company’s #38 Most 

Innovative Company in 2015. They 

created an Internet shop where 

customers expected fast delivery, a new 

business model at the time, and 

increased their presence in the U.S. by 

also purchasing American cotton. 

 

We are going to see more of these 

decisions as Smart Manufacturing takes 

hold. The problem with changing 

perceptions about the industry is that 

only a small portion of the U.S. 

population has direct experience with a 

modern manufacturing facility. They 

have never seen a medical implant 

manufacturer using industrial robots 

that feed a tool to create a customized 

artificial knee out of machined titanium. 

Or a semiconductor plant where the 

cleanroom requirements are so stringent 

that only super-conducting, noncontact 

conveyors are used to gently float the 

product to work cells without any 

friction to create dust. 

 

The Smart Manufacturing workplace 

often looks like a set from a science 

fiction film or from a NASA control 

center. In later chapters, I will explore 

how the modern manufacturing plant 

utilizes innovations in hardware and 

software platforms to create highly 

sophisticated and “cool” workplaces as 

well as great career opportunities for 

those with the right skills, abilities, and 

mindset. 

 

Discussion Topics 

 

The topic of manufacturing is in the 

news as shortages of products from N95 

masks to cleaning wipes continues into 

2021, several months after the COVID 

pandemic started. 

1. Find three current articles in 

newspapers, magazines, or online about 

manufacturing and discuss similarities 

and differences in what you learned in 

this chapter. Describe the tone as 

negative, positive, or neutral. 

2. Explain why “d”-word adjectives 

about manufacturing are no longer 

valid. 

 

 

 

 

 

 

 

 

 

 

 

 

U.S. Economic Development 

Administration Fuels CSU’S 

Efforts to Digitize NE Ohio 

Manufacturing 

About the Author 

Nager, Mike.”, The Smart Student’s Guide 

to Smart Manufacturing and Industry 4.0”, 

Industrial Insights, 2021 edition, Chapter 

9, pp 62 – 67 by permission 
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EDA’s investment priorities are 

designed to provide an overarching 

framework to guide the agency’s 

investment portfolio to ensure its 

investments contribute the strongest 

positive impact on sustainable regional 

economic growth and diversification. 

Competitive applications will be 

responsive to the evaluation criteria 

listed under each individual funding 

announcement, including at least one of 

the following investments priorities. 

Dr. Jerzy Sawicki, Bently and 

Muszynska Endowed Chair and 

Professor in the Department of 

Mechanical Engineering, is the PI for 

the grant and will lead the program. 

 This $600,000 EDA investment will 

fund the establishment of the EMDiS 

Center of Excellence to bring state-of-

the-art digital manufacturing tools to 

small manufacturers, specifically Tier 2 

and Tier 3 suppliers, in the greater 

Cleveland metropolitan region.  

The EMDiS Center will address the gap 

small manufacturing companies face 

when considering, acquiring, and 

implementing cost-effective digital 

manufacturing technologies, helping 

them to become more productive, agile, 

and resilient even in the face of 

economic challenges and supply chain 

disruption. 

EMDiS will consist of faculty and labs 

from CSU’s engineering and business 

colleges, supported by manufacturing 

experts at MAGNET. The Ohio 

Aerospace Institute will provide access 

to smaller aerospace manufacturers, 

OEMs and integrators, and the larger 

Ohio aerospace ecosystem. In addition, 

the AeroControlex Group will provide 

guidance on aerospace supplier 

requirements and digital tools and 

processes. CSU faculty participants will 

provide expertise from the fields of 

Mechanical Engineering, Electrical 

Engineering, Engineering Technology, 

Supply Chain Management, Information 

Systems, and Education. 

Since the award in September 2020, the 

CSU team has been putting agreements 

in place with partners and hiring staff. 

 

 

Manufacturing and 

“Equitable Prosperity” 

 

 

“I attended a webinar hosted by 

Chicago’s Metropolitan Planning 

Council (MPC) last June on Equitable 

Prosperity”. (Dan Swinney)  
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One of the speakers proudly commented 

that manufacturing was 11% of 

Chicago’s gross domestic product 

(GDP). As it turns out, manufacturing is 

12% of US GDP in general—about the 

same as Afghanistan, and the West Bank 

in Palestine. Our key competitors have a 

far deeper commitment to 

manufacturing.  

In Germany, 23% of GDP is in 

manufacturing, South Korea is 29%, 

China is 27% (1).  The decline in 

manufacturing has become a source of 

income inequality, poverty increase, and 

the growing instability in all aspects of 

life in the United States. In Chicago, the 

dramatic decline of manufacturing 

disproportionately affected Black and 

Latinx communities.  

If we are to have a society where 

equitable prosperity is possible, we must 

have an ambitious industrial policy that 

charts the role of government in 

mobilizing all aspects of our society to 

contribute to rebuilding our productive 

capacity. 

“Equitable prosperity” can only happen 

if we rebuild our manufacturing sector. 

It’s about the math. A typical 

manufacturing salary, including 

benefits, is around $84,000 a year, 

whereas the service sector typically sees 

wages around $30,000, and retail 

around $20,000. The most important 

figure is the jobs multiplier. Each 

manufacturing job generates, on 

average, five other jobs in the economy. 

Each service sector job generates one 

other job in the economy. Each retail job 

generates 25% of a singular job in the 

economy. Manufacturing is the key 

sector in building a broad-based middle 

class.  

 Our industrial policy has to embrace 

advanced technologies—robotics, 

digitalization, nano technology, and 

those to come. There’s no retreat from 

advanced technologies if we are going to 

be successful in building a sustainable 

and restored society. In the parlance of 

the rest of the world, this means 

embracing “Industry 4.0”—the German 

industrial policy that has set the world 

standard.  we must expand our 

manufacturing sector to make the new 

products with new processes that will 

lead to sustainability rather than 

continuing to contaminate the planet 

and our communities. 

Embracing “Industry 4.0” is required 

but not sufficient. Klaus Schwab, 

president of the World Economic Forum 

commented on the potential for 

advanced manufacturing and 

technologies to widen the gap between 

rich and poor. He said, “…my biggest 

concern (is that) the fourth industrial 

revolution will…increase the inequality 

which we have. (3)"   

While investing in advancing 

technologies is necessary, the financial 

and political investment in inclusion is 

equally, if not more, imperative.  We 

need to ensure that manufacturing is a 

tide that lifts all boats, not just a sector 

that serves those only concerned with 

their own private accumulation of 

wealth.  

Our industrial policy must be “Inclusion 

& Industry 4.0.” This means that we 

embrace, and invest in Industry 4.0, but 
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remain equally committed to inclusion, 

by investing in:  

• Public education. From 

kindergarten through college-age, 

people should have the 

opportunity to be prepared for 

careers in all aspects of 

manufacturing, including 

production, engineering, 

management, and ownership. 

There should be a special focus 

on inner city communities that 

are disproportionately hit by de-

industrialization.  

• Preparing Black and Latinx men 

and women for ownership in 

manufacturing companies.  In 

Illinois, 99% of manufacturing 

companies are owned by whites 

(4). A growing percentage of 

small companies owned by baby 

boomers are at risk of closing due 

to the lack of a succession plan. 

We must invest in creating this 

opportunity for entrepreneurs of 

color and employees.  The vast 

majority of these are small 

companies, that are at the 

backbone of the manufacturing 

economy.  

• Incentivizing inner city locations 

for manufacturing company sites, 

as well as efforts to partner with 

organizations, and agencies in the 

community.  

• Incentivizing the hiring, and 

apprenticeship programs, for 

Black and Latinx residents. 

Plus—use your imagination!   Inclusion 

& Industry 4.0 has to be a priority for 

our entire society. The notion that 

manufacturing constitutes 12% of 

Chicago’s GDP is a disgrace. Our elected 

leaders need to set a goal of 25% of GDP 

in manufacturing by 2030 and take the 

necessary steps to reach that goal. We 

deserve no less if “equitable prosperity” 

has a chance at being a reality. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: Our Newsletter, Vol 10, Issue 1 

April 2021 has companion articles on 

manufacturing technology involving 

robotics. 

 

Future Manufacturing 
National Science Foundation   

 

The goal of Future Manufacturing is to 

support fundamental research and 

education of a future workforce to 

overcome scientific, technological, 

About the Co-Authors/Organizations 

 

Andrew Stettner is a senior fellow at The 

Century Foundation, www.tcf.org 

 

Dan Swinney, Founder - Manufacturing 
Renaissance, www.mfgren.org 
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educational, economic and social 

barriers in order to enable new 

manufacturing capabilities that do not 

exist today.  

Future Manufacturing will require major 

advances in technologies and algorithms 

for the synthesis and production of new 

materials, chemicals, devices, 

components and systems of assured 

quality with high yield at reasonable 

cost. It will require new advances in 

artificial intelligence and machine 

learning, new cyber infrastructure, new 

approaches for mathematical and 

computational modeling, new dynamics 

and control methodologies, new ways to 

integrate systems biology, synthetic 

biology and bioprocessing, and new 

ways to influence the economy, 

workforce, human behavior, and society. 

Future Manufacturing requires creative 

convergence approaches in science, 

technology and innovation, empirical 

validation, and education and workforce 

development to address pressing 

challenges for manufacturing. At the 

same time, Future Manufacturing can 

leverage highly integrated physical, 

digital and social frameworks that 

underpin society to enable 

manufacturing that addresses urgent 

social challenges such as global health 

disparities, economic and social divides, 

infrastructure deficits of marginalized 

populations and communities, and 

environmental sustainability.  

Cross-disciplinary partnerships among 

scientists, engineers, social and 

behavioral economists, and experts in 

arts and humanities may be required to 

provide solutions that are equitable and 

inclusive. 

 

Advance Manufacturing 

Australia 

Queensland is a State within Australia. 

The Queensland Government released a 

10-year Roadmap and Action Plan for 

advanced manufacturing in November 

2018. The vision is for Queensland to be 

international market leaders in the 

delivery of advanced manufacturing 

technologies, systems, products and 

services that are innovative, sustainable, 

and embedded in local and global supply 

chains by 2026. 

The manufacturing sector plays an 

important role in the economy and the 

future high-skill employment 

opportunities that will be presented by 

Industry 4.0, the Fourth Industrial 

Revolution, which takes the automation 

of manufacturing processes to a new 

level by introducing customized and 

flexible mass production technologies 

(Queensland Government, 2018). 

Central Queensland University (CQUni) 

is the largest regional university in 

Australia. CQUni is proud to be 

recognized as Australia's most inclusive 

university with some of the highest 

ratios of students from disadvantaged, 

mature age, Aboriginal and Torres Strait 

Islander, and first-in-family 

backgrounds. CQUni is Queensland's 

first dual sector university providing a 

diverse range of training and education 

programs and courses to more than 

30,000 students studying qualifications 

from certificate to post-doctorate level. 

To address the challenges facing the 

advanced manufacturing industry in 

Australia, particularly with skilled 
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workforce shortages and changes in the 

skills needed for the jobs of the future, 

CQUni has taken on a number of 

initiatives, described below.  

 

MIT REAP framework 

The MIT REAP (Regional 

Entrepreneurial Accelerator Program) is 

a global program that involves 5 key 

stakeholder groups trying to solve a 

Must Win Battle (MWB).  

In Australia, Team Queensland piloted 

three regional sub-REAPS, one being in 

Gladstone, Central Queensland. Team 

Gladstone developed a MWB to diversify 

the economy away from reliance on big 

industry. The team are working 

holistically with community, industry, 

government, university and 

entrepreneurs to shorten the supply 

chain and prepare for Industry 4.0.  

The challenges facing the Gladstone 

community not only include skilled 

shortages but also pressures on the 

community including affordable 

housing, access to medical facilities, 

education, and tourism.  

Team Gladstone is implementing 

workshops around “what keeps you up 

at night” - identifying issues within 

education, business, tourism, social and 

entrepreneurs; “boots on the ground” 

identifying items that large industry 

procurement teams import that could be 

produced locally; “activating tourism” – 

natural, industrial, and Indigenous 

tourism to attract and retain suitable 

workforce. 

 

 

ATIC 

The Advanced Technology and 

Innovation Centre (ATIC) was opened in 

October 2019 and is a $AUD2.8m 

investment from the Queensland State 

Government. The Centre has been 

designed to utilize advanced technology 

within industry such as virtual reality, 

3D printing and scanning, CAD 

programming, augmented reality and 

simulators. The centre is being used by 

school groups, minority groups, 

teachers, industry, vocational students, 

university students and community to 

increase access to advanced technology 

and innovation. The speed at which 

manufacturing is moving has created 

challenges across all sectors, not just the 

manufacturing areas. Teachers in 

schools for example need to be upskilled 

in order to be able to prepare students 

(the future workforce) for the skills, 

technology and innovation needed for 

the careers of the future. ATIC includes 

partnerships with the Queensland 

Government Manufacturing Hubs, the 

QIHub and the AI Hub. 
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Start Tafe Now 

CQUni has developed courses in the 

vocational sector specifically for 

secondary school students. The Start 

TAFE Now program provides high 

school students the opportunity to gain: 

• practical hands-on training 

• valuable skills for greater 

employability 

• credit towards a Queensland 

Certificate of Education (QCE) 

• real trade skills and qualifications 

while completing high school 

• a competitive edge in the 

employment marketplace 

• credit towards further study 

Indigenous Cert II Engineering 

Mackay 

As part of the suite of courses on offer at 

CQUni, which includes both vocational 

course as well as higher education 

courses, the Indigenous Certificate II in 

Engineering has been offered in Mackay. 

This course provides Indigenous 

secondary school students training one 

day per week throughout their last 2 

years of high school honing their metal 

fabrication, plumbing, electrical and 

diesel fitting skills. This course is 

providing the Indigenous students with 

a qualification while still at school that 

can feed into further study or jobs in the 

manufacturing sector. 

 School of Manufacturing  

In 2021, the School of Manufacturing is 

being built to offer advanced 

manufacturing courses that align with 

future energy including hydrogen. 

Gladstone is considered an industrial 

powerhouse with one of the world's 

largest multi-commodity ports and is 

situated at the southern end of the Great 

Barrier Reef. Gladstone is a unique city 

with opportunities in industrial, natural 

and Indigenous tourism.  Queensland is 

considered to be Australia's economic 

powerhouse and Gladstone has been 

earmarked to lead Queensland's future 

green hydrogen industry. The CQUni 

School of Manufacturing will provide 

advanced technology and innovation 

opportunities in a regional location. 

Conclusion 

The fourth industrial revolution is 

affecting almost every industry 

worldwide. Industry 4.0 will lead to 

growth of automation and data 

technologies powered by the internet of 

things (IoT), the cloud, advanced 

computers, robotics, and people. With 

automation there will be job losses. At 

the same time, there will be the creation 

of new jobs with different skill sets 

required. Machine learning, artificial 

intelligence, and sensor robotics will 

enhance manufacturing. The issues that 

will need to be addressed include 

preparing the current and future 

workforces for this every changing 

revolution. 

 

 

 

 

 

 

 

 

About the Author 
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(Science) Senior Lecturer, Australia Pacific 

LNG STEM Central Lead, Advanced 

Technology and Innovation Centre (ATIC) 

Coordinator 
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Different Road Travelled 

My journey to becoming an engineer 

was not an easy one. I did not take the 

traditional route through college 

because I did not have the money to go 

to college. 

I started off on the line working at FCA 

automobiles back in 2011 as a full-time 

production worker making the Dodge 

Avenger and the Chrysler 200. It was a 

great resource at this time for getting 

money for school because they offered 

tuition assistance. While doing this I 

was going to school full time at Macomb 

Community College and later Wayne 

State University striving to follow my 

dreams of becoming an electrical 

engineer. 

It took me 7 years to accomplish this 

dream. Working full time in a factory 

and going to college almost full time is 

no easy task. There have been times I 

wanted to give up and just stay at this 

job, but then I would be selling myself 

short. 2018 was the turning point in my 

life when I graduated with my 

Bachelors.  

I graduated in the top 10 percent of my 

class. It was a hard battle up the 

mountain with sleepless nights and 

uncertainty. But having a strong work 

ethic and focus pays all. I often get asked 

at work how I was able to work through 

all of that. When you want something so 

bad, you do anything to get it by any 

means. 

I currently work as a software engineer 

at General Motors in Detroit, Michigan. 

In this role, I am responsible for using 

javascript, react native, java and 

objective C to design mobile applications 

for all General Motor's cars. I will have 

been in this role for a year on June 11, 

2021. I have spent a total of 3 years at 

General Motors, two of which involved 

me working the GM track program for 

entry level engineers. 

 

 

 

 

 

 

 

 

 

Manufacturing Perspective – 

The Nigerian Experience  

Manufacturing progress varies across 

the globe as marriages between higher 

education and engineering 

manufacturing is inconsistent. For 

example, in Nigeria there is need to 

strengthen engineering design 

education, which is a significant 

component of undergraduate 

engineering education. This is critical 

for long term manufacturing 

development and economic expansion. 

Nigeria's manufacturing sector as a 

highly import-dependent sector because 

of heavy Chinese and Russian 

investment. As a result, indigenous 

manufacturers in Nigeria are 

constrained by foreign dominance. 

About the Author 

Jeremy Bradford, Software 

Engineer General Motors 
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In other regions, collaboration for the 

creation of skills required for advanced 

manufacturing is important as 

recognized by consortia and for 

academia. Such collaboration is still 

emerging in Nigeria. Collaboration 

between government, academia, and 

industries towards evolving and 

deploying state of art engineering 

curricular tailored towards Nigeria’s 

peculiar needs for growth, less cultural 

resistance, and industrialization is 

essential. 

It is often the case that lecturers teach 

with outdated notes that did not 

measure well with mechanical, 

electrical, and electronic training, and 

systems engineering requirements that 

more developed nations have adopted. 

On top of this, the need for the 

government to address critical issues 

like energy (power), logistics/ 

transportation (roads, bridges, and rail) 

infrastructure is similar to the needs 

seen in the US for example. 

 

Contrasting Nigeria with China 

China is now home to the most cutting-

edge advanced manufacturing facilities, 

ahead of the likes of the European 

Union, the United States and Japan. The 

focus is on upgrading of industrial 

practices and the use of modern smart 

technology to achieve more efficient and 

profitable growth. 

Beijing’s upgrade plan focuses on special 

materials, robotics, aircraft engines, new 

energy vehicles and smart cars, high-end 

medical equipment and innovative 

medicine such as vaccines, agricultural 

machinery, major shipbuilding, aviation 

and high-speed rail. 

 

 

 

 

 

 

 

Manufacturing USA: 

Advanced Manufacturing 

Institutes and Network 

Manufacturing USA is a network of 

institutes focused on facilitating the 

development and commercialization of 

emerging manufacturing technologies.  

The existing network consists of 16 

institutes sponsored by the Departments 

of Commerce (DOC), Defense (DOD), 

and Energy (DOE) and co-funded with 

private sector partners.  

Some analysts assert that outside the 

Manufacturing USA program the federal 

government provides little support for 

manufacturing-focused U.S. based R&D 

activities. According to these analysts, 

such funding is scattered among 

multiple agencies and “has rarely been a 

priority for any of them.” This position 

contends that U.S. academia, in general, 

does not incentivize engineering 

advances and practical problem solving. 

Instead, the emphasis on “engineering 

as a science” in U.S. academic 

engineering programs focuses on 

“originality and breakthroughs.” 

Author: Lawrence P King, 

Publisher 

Stem News Technical 

Journal, LLC 



April 3, 2021  Issue 02 

- 13 - 
 

The appropriate role of the federal 

government in fostering technological 

innovation or supporting a particular 

company, industry, or industrial sector 

(e.g., manufacturing) has been the focus 

of a long-running national policy debate. 

Views range from those who believe that 

the federal government should take a 

hands-off or minimalist approach to 

those who support targeted federal 

investments in promising technologies, 

companies, and industries. 

Congressional Research Service Report, 

John F Sargent – Specialist in Science 

and technology Policy, P 23 & P 26 

This report excerpt above is included to 

provide context only.      

 

Equity and Funding 

 
Sadly, too many school systems lack the 

resources and in-house capability to 

guide students to select the certification 

or college option. 

In response to the question, how can we 

encourage more underrepresented 

minorities and women to study the 

supportive technologies required of a 

responsive manufacturing infrastructure 

and workforce, we received this 

comment from a reader in the UK.  

 

“I could not agree with you more Mr. 

King. However, till technical training 

and apprenticeships receive the status 

they deserve, and serious funds are 

made available to develop serious 

training programs together with the 

CPD follow on that will be essential in 

the long run it is simply "political PR" ... 

and "media waffle".   

  

 

 

 

 

 

 

 

 

 

Future Bio-manufacturing 

Research 
NSF   

Research in this thrust area will enable 

biologically based production of 

therapeutic cells and molecules, 

chemicals, pharmaceuticals, materials, 

polymers and fuels, as well as bio-based 

technologies for computing, signal 

processing and communication. 

Fundamental research to enable new 

biomanufacturing will expand 

knowledge in biology and engineering to 

create products that interact effectively 

and seamlessly with cells, living tissues, 

and synthetic substrates. In addition, 

the seamless integration of new 

biological knowledge with 

manufacturing technology during 

product and process development may 

overcome longstanding barriers to 

scalability of new types of 

biomanufacturing platforms.  

The capability for large scale fabrication 

of interacting synthetic cells, cellular 

components and biological communities 

capable of conducting complex 

information processing and bio-

fabrication processes could lead to a 

Andrew Eliasz - Founder and Head 

at Croydon Tutorial College, 

Director of First Technology 

Transfer Ltd. 

South Croydon, England, United 

Kingdom   
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variety of new manufacturing industries. 

Research should uncover and exploit.  

 

The Dawn of Manufacturing 

in Space! 

Imagine packing your bags to set off on 

holidays to a Space Hotel where the 

views are, quite literally, out of this 

world. Or how about the development of 

a Spaceport that acts as a steppingstone 

for future missions to Mars or a “service 

station” for spacecraft? 

The construction of facilities in space for 

leisure and space exploration is no 

longer the stuff of science fiction. Private 

organizations like Orbital Assembly and 

Gateway Foundation are striving to 

make On-Orbit Servicing, Assembly and 

Manufacturing (OSAM) a reality in the 

near future. Moreover, the European 

Space Agency (ESA) is seeking to open 

the way to a new era of in-space 

activities such as refueling, 

refurbishment, assembly, 

manufacturing, and recycling. It has 

invested around €50 million in the 

development of technologies in On-

Orbit Servicing (OOS) and On-Orbit 

Manufacture (OOM) itself, and has 

recently called on private industry and 

academia to put forward ideas in this 

area. 

While up until now NASA and the 

industry around Space in the USA has 

led the way in OOM, this ESA initiative 

will ensure that momentum in this area 

gathers pace in Europe. And I, for one, 

am looking forward to seeing how the 

community in Europe will rise to the 

challenge to help solve the remaining 

issues around making OOM a reality. 
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