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Abstract 

The present dependency on petroleum based bio-plastics is not only harmful to the environment 

but also to the economy. A remarkable research in the production and applications of plastics in 

the renewable energy has being ongoing. The problems, solutions and prospects of sustainable 

plastic production forms are the focus of this write-up. The petroleum based plastics were 

compared with bio-plastics. The best way of producing plastics from surplus renewable sources 

such as coconut fibre, bamboo, palm fronds, pineapple leaves among others was highlighted. 

The different applications of plastics in renewable energy industry like the production of solar 

panels were also discussed. Bio-plastics have been gaining ground as a veritable alternative to 

petroleum based synthetic polymers in order to ensure environmental cleanliness and less 

dependency on petroleum. Emphasis is laid on the importance and chances of the production of 

bio-plastics for the alternative energy industry, and development on bio-plastics be encourage 

and sustained. 
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1.0 Introduction  

Environmental friendliness, cost-

competitiveness, sustainability and green 

chemistry are the cardinal principles guiding 

the development of the next generation of 

polymer materials and production 

techniques. Bio-plastics and bio-based 

polymer items produced from annually 

renewable agricultural and biomass 

feedstock can form a formidable alternative 
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to plastics and polymer products produced 

from petroleum based feedstock. Our over-

dependence on oil is bad for our economy as 

well as our environment. In addition, oil-

based plastics and polymer products are not 

sustainable into the long distance future 

because of the depletion of fossil fuel 

resources. 

A polymer is a large molecule or 

macromolecule, composed of many repeated 

subunits. Because of their broad range of 

properties, both synthetic and natural 

polymers play an essential and ubiquitous 

role in everyday life. Polymers range from 

familiar synthetic plastics such as 

polystyrene to natural biopolymers such as 

DNA and proteins that are fundamental to 

biological structure and function. Polymers, 

both natural and synthetic, are created via 

polymerization of many small molecules, 

know as monomers. Their consequently 

large molecular mass relative to small 

molecular compounds produce unique 

physical properties, including toughness, 

viscoelasticity and a tendency to form 

glasses and semi-crystalline structures, 

rather than crystals. In other words, plastics 

are a class of polymers. The term bio-

plastics can be defined as plastics that 

contain a percentage of renewable materials 

or as plastics that are both made from 

renewable material and are biodegradable 

(Gles, 2008). It is pertinent to note that the 

term biodegradable and renewable should 

not be confused. Biodegradable means 

susceptible to degradation by 

microorganism. Similarly, compostable 

means a product that can be returned to the 

soil in a beneficial manner. Compostable 

degrades to 90 percent within six months 

with no toxic components in an industrial 

composting environment. Compostable bio-

plastics are designed to be stable while in 

use. They begin to breakdown when they are 

exposed to micro organisms, moisture, high 

temperature and water (Sarasa et al, 20009). 
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This is the environment created in an 

industrial composting facility. Some of these 

plant-based plastics are marketed as 

compostable, but they are required by 

EN13432 and ASTM D6400 to convert 

rapidly into carbon-dioxide gas (McKenna, 

2015). The focus of this study is on the use 

of plants for different range of valuable 

chemicals and biomaterials. Biopolymers 

form a very small percentage of the polymer 

market. Some of these biopolymers are quite 

superior to the oil-based polymers especially 

in medicine where biodegradability and 

compatibility are of vital quality. Plastics 

that are derive from renewable material such 

as algae, corn, potatoes and sugar obtained 

from plants vegetable oil, or animal fat and 

are compostable or biodegradable are known 

as bio-plastics (Brandi et al, 1995). 

1.1 Rules of Sustainability  

When we talk about the sustainability of 

bio-plastics, what do we actually mean? The 

following rules of sustainability of bio-

plastics provide an answer to that question 

in a survey carried out.  

 Do not redirect food-related 

resources to produce other consumer 

products.  

 Do not use resources to produce 

throw-away or single-use products 

regardless if they could be recycled 

or composted. 

 Reusable first, recyclable after.  

 Composting our consumerist habits 

is not the solution to sustainability 

problems but only a band-aid 

covering the symptom of a greater 

sickness (Mckenna, 2015). 

 Problems of Bio-plastics  

2.1 Cost: One of the biggest problems of 

bio-plastics is that they are competing 

against conventional plastics that are 

relatively cheap materials. The bio-plastics 

industry has not been able to produce 

polymers that are attractive enough in term 
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of pricing and characteristics that will 

endear them to the world. 

2.2 Funding: Another remarkable challenge 

of the world’s ability to create plastics from 

biomass and related products is that of 

funding. It would require significant 

government support in terms of formulations 

of rules and regulations that will make the 

cost of oil and plastics to be much higher 

than it is right now. The bio-plastics being a 

relatively new industry requires government 

funding in terms of subsidy to be able to 

compete effectively with the already 

established synthetic plastic industry. A 

development bio-plastic industry will 

provide the needed antidote for 

environmental impact of petroleum-based 

materials that are non-degradable and 

constitute nuisance to the land and seas. 

2.3 Use of Agricultural Landmass for Bio-

plastics 

Bio-plastics are produced from plants like 

corn, potatoes, soybeans, sugarcane, 

vegetable oils and animal fats. Hence vast 

agricultural land is tilled for producing bio-

plastics, consequently leading to undue 

pressure on the agricultural crops that were 

formerly meant for human consumption. 

This could lead to hunger and starvation. 

Similarly, it could result in deforestation and 

its attendant ecological problem as well as 

environmental impact on human and animal 

lives because of genetically modified crops 

(Shah et al, 2008) 

2.4 Misrepresentation 

One of the merits of bio-plastics is its 

degradability. This is good for the 

environmental, but not without its 

shortcomings. The emission of greenhouse 

gases such as methane and carbon-dioxide 

during the process of the bio-plastics 

degradation at landfill sites is enormous. In 

addition to that, some bio-plastics need 

certain physical and chemical conditions to 

degrade which are not available at landfills 

as well as the ignorance of the consumers on 



5 
 

the availability of certain dump sites. Worse 

still, these plastics cannot be recycled, and 

have to be expensively separated (Weiss et 

al, 2012). 

3.0 Solutions to the Problems of Bio-

plastics 

The following solutions were proffered to 

the problems of bio-plastics: 

 3.1 Cost: To reduce the cost of bio-plastics 

government intervention is required in terms 

of subsidy, tax relief to bio-plastics 

manufacturers and adequate regulation and 

control. For bio-plastics to gain more ground 

in the market place, they will have to be 

more cost competitive and give functional 

characteristics that are needed by the 

manufacturers. 

3.2 Research: Extensive research on bio-

plastics is required at this turning point to 

unravel new in expensive materials and 

production processes for bio-plastics. 

Research should be carried out on 

biodegradable plastics to determine how 

quickly those materials would decompose in 

a landfill or marine environment. One way 

that bio-plastics will outcompete 

conventional plastics lies not only on how 

well their products break down, but on how 

much they can break down conventional 

plastics competitive edge. Biodegradable 

plastics should be made to biodegrade not 

only in the special conditions found in an 

industrial composting complex but also in 

the open environment when expose to air, 

water, and microbial activities (Shah et al, 

2008). 

3.3 Non-Degradable: Petroleum-based 

plastic is inexpensive and has a wide range 

of applications. However, the major 

challenge is that it can lie or float around in 

the environment for several decades. This 

problem has been solved by adding a special 

ingredient during the manufacturing process 

to produce innovative plastics called ox-

biodegradable which can be produced using 

existing plastic technology at the same cost. 
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These ox-biodegradable plastics can be 

converted rapidly into non-toxic 

biodegradable materials in the presence of 

oxygen at the end of its useful life (Witt, 

2001). 

3.4 Funding: Funding of the bio-plastics 

industry will be an enabler. To sustain this 

industry and move it forward, both private 

or corporate and public funds are needed. 

State funds and programs are also required 

for collaborative effort and strategy for 

improving the competitiveness of small-to-

medium sized manufacturers and increasing 

the number of collaborative projects by 

identifying productive partnerships across 

the value chain and thereby reducing time to 

market for new technologies and advancing 

existing technologies. Appropriate funding, 

growth plans and actions should be put in 

place as the panacea for inadequate funding 

and growth strategies (OPSC, 2011)  

3.5 Innovative Plastic Design: Bio-plastics 

can be designed in such a way so that they 

can degrade gradually and break down into 

non-toxic environmentally friendly product. 

The methane gas that is released during the 

degradation processes can be utilized as 

renewable biogas fuel while the carbon 

dioxide gas can be used as feedback in the 

production of plastics. 

3.6 Application of Plastics: Plastics are 

unbelievably versatile, meeting a wide range 

of needs for cost, flexibility, lightness in 

weight and other characteristics that it 

should be difficult to equate substitute 

materials to it. Apart from that, substitute 

materials have their own demerits such as 

adverse environmental, health and social 

impacts. Additionally, plastics are modern 

materials that are used for plumbing work 

without necessarily causing rusting as in 

case of steel pipes or lead poisoning as in 

case of lead pipes or asbestos poisoning as 

in case of asbestos pipes. They make cars 

lighter, purify water and add tremendous 

benefit to the health and security 
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applications (McKenna, 2005). Furthermore, 

bio-fiber composites are emerging as a 

viable alternative to glass fiber reinforced 

composite especially in automobile and 

building product applications. The 

combination of fibers such as kenaf, hemp, 

flax, jute, henequen, pineapple leaf, sisal 

fiber, coconut fiber, bamboo and palm frond 

fibers with polymer matrices from both non-

renewable and renewable resources to 

produce composite materials that are 

competitive with synthetic composites 

require special attention, that is, bio-fiber 

matrix interface and novel processing 

(Harmsen et al, 2014). Natural fiber 

reinforced polypropylene composites have 

attained commercial attraction in automobile 

industries. Natural fiber polypropylene or 

natural fiber-polyester composites are not 

sufficiently eco-friendly because of the 

petroleum-based source and the non 

biodegradable nature of the polymer matrix 

(Mohanty et al, 2001). Solar panel is 

increasingly ground; for instance, in 2007 

solar power made up less than 0.1 percent of 

its electricity generation. The ingenuity and 

innovation in this industry has made the 

price of photovoltaic modules to drop from 

US $4 per watt to US $0.50 per watt, 

making solar one of the fastest growing 

source of electricity. The world’s 

consumption of liquid crystal polymers is 

expected to grow at an annual rate of 9 

percent (McKenna, 2015). 

Polymers are the base materials used by all 

other industries to create a competitive 

advantage, revenue growth, and new jobs. 

The global polymer markets identified as 

providing the greatest opportunity are: 

 Alternative/renewable energy 

 Biomedical 

 Building materials 

 Electronics 

 Packaging 

The technological opportunity areas are: 
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 Conductive and electronic 

polymers/polymer nano-composites 

 High performance polymers 

 Bio-based polymers and feedstock 

 Degradable and recyclable polymers 

Four technologies which can be cited as 

critical to enabling the development of new 

higher performance materials and designs 

are: 

 Direct digital manufacturing 

 Advanced computational tools for 

modeling/simulation. 

 Combinatorial and high throughput 

methodologies. 

 Biomass conversion to chemical 

feedstock (OPSC, 2011). 

4.0 Prospects of Bio-plastics 

Bio-plastics came into being as a result of 

the inherent problems associated with 

plastics which are non-biodegradable, toxic 

to humans, animals and the environment. 

Bio-plastics are close substitutes of plastics, 

some of their encouraging properties are: 

they are able to degrade, reducing the 

chances of polluting land and sea (Rajendran 

et al, 2012). Greenhouse gas emissions 

associated with conventional bio-plastics are 

26 percent lower than those associated with 

conventional plastics (Keshavartz et al, 

2010). While chemists have had difficulty 

reformulating petroleum-based plastics so 

that they can degrade, a number of bio-based 

degradable alternatives are emerging 

(McKenna, 2015). 

Presently, researchers are working on the 

use of microalgae for the production of bio-

plastics. According to researchers, marine 

red algae which have been previously used 

for the production of biodiesel are one of the 

prospective algae crops that can be 

processed into plastics. (Pathak et al, 2014). 

Bio-plastics manufacturers are also 

researching the possibility of using cellulose 

as a feedstock. As in the search for biofuel, 

cellulose offers the prospects of an abundant 

supply that could be harvested chopping 
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down forests or diverting crops and arable 

land from food production (Machmud et al, 

2013). But cellulose-based methods, which 

use acid hydrolysis or enzyme processes, 

still have technical and cost problems that 

have blocked development on a commercial 

scale. The most recent advances try to 

combine hydrolysis and enzyme digestion 

into a single process but commercial success 

has not yet been achieved (Gles, 2008). One 

possible way to get around the down sides of 

plant based plastics while still reducing 

dependence on petroleum is to use carbon 

dioxide as a feedstock instead. Novomer, a 

company spun out from research at Cornell 

University in Ithaca, New York, is turning 

waste carbon dioxide from ethanol 

production plants into plastic. The company 

makes polyols polymers used to make 

flexible foam found in mattresses, seat 

cushions and insulation, as well as a range 

of specialty coatings and sealants. Typically 

carbon dioxide is too inert to react with 

other compounds, making its use in plastics 

or other applications difficult. A catalyst has 

been developed that increased the reactivity 

of carbon dioxide while simultaneously 

slowing polyol ingredient making it easier to 

incorporate carbon dioxide into the resulting 

polymer (McKenna, 2015). 

5.0 Conclusion 

Pilot studies on products in closed venues 

where end-of-life solutions can be 

developed under controlled conditions to 

determine the biodegradable life-span of 

bio-plastics and then the method can be 

scaled up. It is clear from the above write-up 

that there is an urgent need to switch to bio-

plastics instead of producing and using 

conventional plastics. Bio-plastics are much 

more feasible, sustainable, renewable, 

degradable and low energy demanding 

compared to conventional plastics produced 

from oil-based resources. Therefore research 

and development in the bio-plastics 
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technology is of primary importance and all efforts should be directed at sustaining it.
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