
A SAFER & Southern Growth Commentary...
by Liam Leightley, Director of the Institute of Advanced Learning and Research

February 22, 2011

One could argue that, in today’s ti mes, rather than an economic recovery being “all 
about jobs,” it will be “all about products.” As the nati on’s economy emerges from 
a signifi cant recession, the winners will be those manufacturers producing new 
products. While we may not be able to defi ne exactly what those new products will 
be, we can be sure that they will be manufactured using advanced manufacturing 
techniques, roboti cs, and considerable IT and have a small footprint per unit of 
operati on. The development of new products will be such that the products are 
designed to be compati ble with the manufacturing process. This is contrary to 
the past, when manufacturing machinery was designed to accommodate the end 
product.

In additi on, the conversion of agro-forestry biomass into high value biopolymers 
can make a signifi cant and exciti ng contributi on to the economy by providing 
the basis of a new approach to manufacturing as we know it. In scienti fi c terms, 
polymers are very large molecules with repeati ng structural units. Wood, plants, 
fruit, animal skins and furs all contain natural polymers. We have used these bio-
based polymers for hundreds of years to obtain food, energy, furniture, paper 
and clothing. Apart from wood, only a small amount of available biomass is used 
to make chemicals such as polymers. Syntheti c polymers are typically developed 
from oil and are the basis for a huge plasti cs industry. Biopolymers can serve as a 
soluti on that is both more eff ecti ve and more environmentally responsible. 
 
We are all familiar with plasti cs in our everyday lives, especially packaging and 
other disposable items that are only used once. In the U.S., 31 million tons of 
plasti c products are produced each year. Of this volume, 42 perent is used for 
packaging and 22 percent for non-durable products such as tableware. The demand 
for traditi onal oil-based plasti cs is falling, however. Increasing environmental 
concerns, rising oil prices and dwindling oil supplies have all combined to increase 
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the demand for plasti cs that are bio-based rather than oil-based. Packaging and 
catering items made from certain bio-plasti cs are biodegradable and can be 
composted. In comparison, for end uses such as mobile phone casings and car 
interiors, biodegradati on is not as important as is the ability to produce products 
from resources that are sustainable and recyclable. According to some esti mates, 
bio-based plasti cs could replace as much as 90 percent of oil-based plasti cs, which 
is a signifi cant potenti al.

The feedstock polymers upon which bioplasti cs are based  are derived from a range 
of plant-based biomass and producti on methods. Plant biomass from soybeans, 
corn and sugarcane is already being used used to provide polymers for the making 
of  bio-plasti cs. More recently, cellulosic-based bio-plasti cs have been made from 
wood.

How can the manufacture of products based upon biopolymers be a component 
of the green economy and provide the opportunity for job creati on in small, rural, 
at-risk communiti es in the South? One promising avenue is through what is known 
as “additi ve manufacturing.”

Polymer-based products such as prototypes of new consumer products, jewelry 
and aerospace components are being produced by machines that build objects 
layer-by-layer, similar to printi ng in three dimensions. A thin layer of liquid 
polymer is dispensed a layer at a ti me, based upon a soft ware design that calculates how each layer needs 
to be constructed. The industrial term for this producti on is “additi ve manufacturing,” but the machines are 
commonly referred to as 3-D printers.

Originally such machines were used by manufacturers and designers to build prototypes with moving parts 
such as a working model of a small gearbox. In recent years these printers have been reduced to the size of 
desktop devices, with an associated reducti on in price. As the price of these printers conti nues to drop, they 

are becoming well within the reach of entrepreneurs in small communiti es and 
are enabling the emergence of businesses that were previously impossible; home-
based or small businesses that are selling mobile phone cases, lamps, doorknobs, 
jewelry, handbags, perfume bott les, clothing and architectural models.

We now see “factories at home” becoming a reality. These micro-factories 
can produce custom-designed products in large numbers or small ones, as the 
need may be. In 2008, the global market for this type of custom, or “additi ve” 
manufacturing, was esti mated at $1.2 billion, a fi gure that could double by 2015. 
Such custom manufacturing can be very profi table. Of special value will be the 
ability to use biopolymers that provide the opportunity for biodegradati on and 
recycling of used products.

The Science and Technology Policy Insti tute, which provides objecti ve policy advice 
to the federal government, believes that underserved communiti es will soon be 
able to design and manufacture their own medical devices, toys, machine parts and 
other tools locally, using local materials. These communiti es could be involved in 
the producti on of biomass, desti ned for conversion into biopolymers. In additi on, 
these biopolymers could be used to construct products using 3-D printers.
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The concept of factories at home represents a truly exciti ng opportunity for the uti lizati on of biomass and its role 
in a radical new approach to manufacturing. However, it will require some re-tooling in order for communiti es 
to be able to take advantage of these opportuniti es. For one, these new industries will demand a workforce 
familiar with and trained in science, technology, engineering and mathemati cs (STEM). In additi on to this 
broad educati onal emphasis, community colleges should look towards providing training or other workforce 
development programs on how to design products and use 3-D printers. Such eff orts can be a key part of the 
work directed toward the transformati on of underserved rural communiti es.
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