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Abstract: In a circular economy, bio-based plastics 
or bioplastics as emerging innovative materials are 
increasingly being used in many industries, from 
packaging to building materials and agricultural 
products to electronic and biomedical devices. Further, 
there is increasing research on the evaluation of 
bioplastics in architecture, both as a material or as 
a design element in interior design. Therefore, this 
article is a step towards understanding the importance 
of bioplastic materials in circular economies and in 
architecture regarding the negative carbon footprint and 
long-term environmental effects of fossil-based plastics.
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0 Introduction

Looking at the recent past, we confront an event that 
makes us rethink the use of conventional plastics and their 
major side effects on the environment. In 1992, a cargo
ship traveling from Asia to North America and carrying
approximately 28,000 plastic floating bathtub toys was hit
by a storm in the North Pacific Ocean, causing the toys to
be spilled into the sea. Since then, a few of the toys have 
continued their epic journey, still floating, while some of
the others have been sunk or digested by sea mammals. 
Interestingly, some of the duck toys were found on the 
British coast, others in Japan, Hawaii and Europe over the 
years. Thus, the long-term travel of the toys was due to 

the rotational pattern that drew waste materials along the 
North Pacific Ocean and as such, the toys were locked in
a pattern known as the Pacific Trash Vortex (Great Pacific
Garbage Patch)[1] [Figures 1 and 2].
This region, known as the world’s largest landfill of 
3.5 million tonnes in the middle of the ocean, is located
in the North Pacific Ocean between America and Japan.
Furthermore, about 80% of the debris in the Great 
Pacific Garbage Patch, which is trash, comes from North
America and Asia[5]. This event later encouraged scientists 
to study the ocean currents and in turn, hundreds of toys 
were launched into the sea with sensors to track the 
currents again. Since the Great Pacific Garbage Patch is
far from the coasts of many countries, no country will 
undertake any responsibility or provide funding to clean 
it[6]. Therefore, despite this common perception, the 
plastics stored as waste in landfills also destroy the marine
water and freshwater lakes, since they leach chemicals 
to wildlife and humans[7]. Moreover, recent research on 
newly established marine bacteria consuming plastics in 
the ocean does not relieve an escape from pollution.[8]

This event reminds us of the negative and widespread 
impact of petroleum-based plastics use and its tragic 
side effects on environmental and marine pollution. 
Therefore, we need to rethink our over-consumption 
practices for these materials, which leads us to find more
sustainable and environmentally friendly alternatives that 
can replace them in the long-term. This article is a step in 
understanding the potential of bioplastics in architecture. 
Regarding the negative carbon footprint and long-term 
environmental impacts of fossil-based plastics through 
landfill and incineration, the search for such a material 
underlines its importance through sustainability in an 
architectural perspective.
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1 The role of bioplastics in the circular 
economy

Starting after the 1960s, plastics production has been 
the most valuable thing in our economies because of 
their low cost and high versatility. Roland Barthes 
once called the plastics as something in “an infinite 
transformation; which makes it a miraculous substance: 
A miracle is always a sudden transformation of 
nature”[9].
In today’s changing world, we see a shift towards a 
circular economy due to our excessive consumption and 
production practices related to the use of conventional 
plastics and other materials. While many countries have 
developed successful recycling programs and improved 
waste management, more strategies need to be taken 
towards benefiting the environment, climate and living 
being’s health.
In a circular economy, nothing is considered as waste. 
Waste is seen as a “valuable resource”. “Materials used 
for industrial and commercial purposes should safely 
(re-)enter, re-use, mechanical or biological recycling 
systems by design or intention”[10]. This model is apart 
from the traditional linear economy model, which 
includes “take-make-dispose” “economy”[11] and can 
change into “make, use, reuse, recycle”[12]. This model 

“implies reducing waste”, keeping resources as long 
as possible, “re-using, repairing, refurbishing and 
recycling existing materials and products”[13]. Circular 
economy consists of “three different components: 
Preserve and enhance natural capital, optimize resource 
yields and foster system effectiveness”[14] [Figure 3].
According to statistics “by 2025, at least 55% of 
municipal waste (from households and businesses) 
should be recycled.The target will rise to 60% by 2030 
and 65% by 2035. 65% of packaging materials will have 
to be recycled by 2025, and 70% by 2030. Separate 
targets are set for specific packaging materials, such as 
paper and cardboard, plastics, glass, metal and wood”[13].
In this context, new emerging innovative materials in 
bio-based plastics or bioplastics and bio-composites 
are being used by an increasing number of industries, 
from agricultural to biomedical, from the packaging 
sector to construction sector materials. It is estimated 
that “bioplastics can play an important role in this 
transition” as they are “becoming a crucial component 
in the drive to create a fully sustainable and circular bio-
economy”[16]. As such, they can help in transforming a 
linear economy into a circular economy. Furthermore, 
they can help in “reducing the carbon footprint” 
and “landfill waste, utilizing renewable feedstocks, 
recycling petroleum based plastics and limiting the use 
of finite resources”[14] [Figure 4].

Figure 1. A row of plastic ducks for a scientific mission in the 
ocean, long after the 1992 ship accident in the Pacific Ocean which 

later inspired scientists to study ocean currents[2]

Figure 3. Comparison of linear and circular economy models[15]

Figure 2. An albatross effected by petroleum-based plastics[3]

Figure 4. Distribution of bioplastic market sector in 2017[17]. 
Source: European Bioplastics, nava-Institute (2017). More information: 
www.bio-based.eu/markets and www.european-bioplastics.org/market
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“Bioplastics are used in an increasing number of 
markets, from packaging, catering products, consumer 
electronics, automotive, agriculture/horticulture and 
toys to textiles and a number of other segments”. 
Currently, packaging is one of the biggest and largest 
expanding areas of production for bioplastics[17].

2 What is a bioplastic?

Biobased plastics or bioplastic is biodegradable and 
biocompatible plastics which come from renewable 
resources. According to European Bioplastics, 
bioplastics are “biobased, biodegradable, or both”[18] 

[Figure 5].
Bioplastic category is mentioned in Figure 6.
A bio-based bioplastic means that “some or all of its 
carbon produced from a renewable plant or animal 
source”[21]. Application fields for bioplastics are shown 
below in Figure 7. In the architecture and construction 
segment, we currently see bioplastic use in interiors and 
the making of furniture.
“Biodegradable polymers are classified as agro-polymers 
(starch, chitin, protein) and bio polyesters (polyhydroxy-
alkanoates, poly-lactic acid etc)”[23]. “Bioplastics can 
be made from renewable resources, such as crops and 
wood, or from waste streams, such as the residues of 
food processing”[16]. Thus, biodegradation of bioplastics 
depend on the polymer type used[24].

There are three different types of bioplastics depending 
on the feedstock used. These are blended with other 
polymers and fibers: “(1) Bio-based (or partially bio-
based), durable plastics such as bio-based polyethylene 
(PE), polyethylene terephthalate (PET) (socalled 
drop-in solutions), bio-based technical performance 
polymers, such as numerous polyamides(PA), or 
(partly) bio-based polyurethanes (PUR);(2) bio-based 
and biodegradable, compostable plastics, such as 
polylactic acid (PLA), polyhydroxyalkanaoates(PHA), 
polybutylene succinate(PBS), and starch blends; and 
(3) plastics that are based on fossil resources and 
are biodegradable, such as PBAT and PCL, but that 
may well be produced at least partly bio-based in the 
future”[25] (Figure 8).
There are different categories of bioplastics depending 
on the polymers used, including petroleum-based 
sources. For a broad classification of bioplastics 
including petroleum and mixed contents[27]. The 
different types of bioplastic that are not derived from 
petroleum based polymers are mentioned in Table 1.

Figure 5. Diagram showing European Bioplastics definition of 
bioplastics[19]

Figure 6. Different routes to make bioplastic[20]

Figure 7. Bioplastic production market area[22]

Figure 8. Material coordinate system of bioplastics[26]
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Bioplastics today are derived from plant-based 
feedstock, such as starch. The next generation of 
bioplastics is estimated to be produced from greenhouse 
gases; carbon dioxide and methane gas by Newlight 
Technologies, [32] transforming CO2 to PHA and 
NatureWorks producing PLA bioplastics from methane 
gas[33] [Figure 9].
According to European Bioplastics, “Bioplastics are 
driving the evolution of plastics. There are two major 
advantages to biobased plastic products compared to 
their conventional versions: They save fossil resources 
by using biomass, which regenerates (annually), 
providing the unique potential of carbon neutrality. 
Furthermore, biodegradability is an add-on property of 
certain types of bioplastics. It offers additional means 
of recovery at the end of a product’s life”[35]. Bioplastics 
“can play an important role in the reduction of food 

Table 1. Bioplastic types based on its natural polymers.[25,28‑31]

Bioplastic types Bioplastics and its polymers Products used Properties/sources
Bio-based (or 
partially bio-based), 
durable plastics

Bio-based PE, PET (so-called 
drop-in solutions), bio-based 
technical performance 
polymers (PA, or (partly) 
bio-based PUR)

PE: bags, toys, cables, lids/caps…, 
PET: bottles., PUR: automotive 
applications (seats, headrests, 
armrests, door and roof liners, 
dashboards and instrument panels)

Similar to conventional plastics. These 
bioplastics are technically equivalent to 
their fossil counterparts; yet, they help to 
reduce a product’s carbon footprint.

Bio-based and 
biodegradable, 
compostable plastics

PLA Packaging (cups, bowls, foils 
and food storage containers), 
textiles (t-shirts and furniture 
textiles), hygiene products (nappies), 
foils for agriculture and cutlery.

Produced from sugar feedstocks obtained 
from sugar beets or sugar cane.
Polylactides (lactic acid polymers) are 
made from lactic acid (lactose (or milk 
sugar) and obtained from sugar beet, 
potatoes, wheat, maize etc). They are 
also water resistant. 

PHA, (PHA’s: PHB, PHBV, 
etc.

PHA: hardeners in cosmetic 
products, for hygiene products, 
packaging products and golf tees. 
Polyalctides decompose harmlessly 
in the human body, and are used for 
medical applications

Polyhydroxybutyrate (from sucrose 
or starch by a process of bacterial 
fermentation) is moisture resistance. 

PBS Everyday products (disposable items 
as coffee cups and capsules).

Starch blends Use in water-soluble chips as 
spacers to protect the contents 
of packages and other expanded 
materials as a replacement for 
polystyrene (styrofoam), shopping 
bags, bags for the bio-waste storage, 
food packaging and packaging, 
hygiene products and cosmetics 
products. Thermoplastic starch is 
unsuitable for packaging liquids, and 
is a good oxygen barrier to properties

Starch is a natural polymer that occurs 
as granules in plant tissue, from which 
it can easily be recovered in large 
quantities (from potatoes, corn, maize, 
wheat, rye, tapioca, pea, oat, water 
chestnut, chestnut, banana, etc). 

Fossil resources and 
are biodegradable

PBAT, PCL PBAT: Shopping bags, compost bags 
etc., PCL: packaging

May well be produced, at least partly, 
bio-based in the future

PE: Polyethylene, PET: Polyethylene terephthalate, PCL: Polycaprolactone, PBAT: Polybutylene adipate terephthalate, PBS: Polybutylene succinate, 
PHA: Polyhydroxyalkanaoates, PA: Polyamides, PUR: Polyurethanes, PLA: Polylactic acid

waste, a major source of CO2 emissions”, and reduce 
“dependency on fossil feedstock and CO2”

[36].

3 Bioplastic materials used in nanocomposites

Bioplastics have been used in many different additives 
to form nanocomposite materials. One of the most 
important is carbon fiber microelectrode (CFME) 
materials, which has a diameter of ~7 μm and improves 
the mechanical properties of nanocomposites. We 
observe the filose structures from scanning electron 
microscope images [Figures 10 and 11].
The Fourier transform infrared-attenuated total 
re f lec tance  image  ind ica tes  tha t  the  peak  a t 
3273 cm−1 belongs to O-H bond stretching. The peak at 
1416 cm−1 refers to C-C bond stretching and the peak at 
1151 cm−1 shows C-O bond stretching. In addition, the 
peak at 2931 cm−1 has C-H bond stretching [Figure 11].
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Thermal gravimetric analysis is given in Figure 12. 
Nanocomposite materials weight decreases to 61.2% at 
206.5°C and 9.2% at 354.8°C. Moreover, the material 
completely loses its weight at 495.5°C
Mechanical properties of nanocomposite improve 
addition of CFME in the bioplastic materials due to the 
bonding via CFME and bioplastic materials, as shown 
in Figure 13. Nanocomposites are used via bioplastics 
and additives, such as CFME, to improve thermal, 
electrical and mechanical properties of materials.
A renewable-based polymer used in bioplastics can 
decrease the use of “fossil fuels.” As Šprajcar, Horvat, 
and Kržan put it, “Bioplastics from renewable resources 
represent a new generation of plastics that reduce the 
impact on the environment, both in terms of energy 
consumption and the amount of greenhouse gas 
emissions”[37].

4 Bioplastic in future architecture

In today’s world, along with the knowledge gained 
by many experts in the field, architects are not alone 
in the decision-making of building materials and 
components. The environmental long-term effects of 
the materials should be considered holistically, as a 
one-way information resource shared by a specialized 
firm may not be sufficient in the future’s multi-layered 
and layered design processes and productions. We see 
that bioplastics are mainly used in packaging and textile 
production. In architecture, bioplastic application is 
relatively young when compared to other commonly 
used sustainable materials.
As Pilla puts it, “Civil engineering, especially building 
and construction materials, utilize about 23% of 
the world’s total plastic usage. Also, many of these 
materials are energy intensive to produce. Besides 
packaging, the construction and demolition debris 

Figure 9. Global production capacities of bioplastics in 2022 by 
market segment[34]. Source: European Bioplastics, nava-Institute 
(2017). More information: www.bio-based.eu/markets and www.

european-bioplastics.org/market

Figure 11. Fourier transform infrared-attenuated total reflectance image of bioplastic with 0.5% carbon fiber microelectrode nanocomposites

Figure 10. Scanning electron microscope images of bioplastic with 
0.5% carbon fiber microelectrode nanocomposites. Magnification of 

nanocomposites; (a) 40 µm, (b) 20 µm, (c) 20 µm, (d) 40 µm

a b

c d
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constitute a large percentage of landfill waste. Thus, 
biocomposites, in addition to being environment-
friendly, offer many advantages, such as light-
weight, low material costs, high specific properties.. 
Some of the building and construction applications 
where biocomposites are potentially applied include 
formwork, scaffolding, decking, railing, fencing, 
framing, walls and wallboard, window frames, doors, 
flooring, decorative paneling, cubicle walls and ceiling 
panels. Additionally, foamed biocomposites are 
investigated for housing insulation applications”[38].
As Datta mentions, “the construction industry is 
becoming a major field of use for biopolymers”[39]. 
“In the construction industry, starch and starch 
derivatives, usually starch ethers, based on a variety 
of raw materials, are used as additives for hydraulic 
binders,” such as cement, lime, and gypsum. “Starch or 
starch derivatives have a strong effect on the rheology 
of aqueous systems. In particular, they act as efficient 
thickening agents, rheology enhancers as a means of 
improving water retention, and as processing additives.” 
Fields of application in the construction industry 
include “machine/hand plasters, adhesives for tiles, 

fillers, plaster boards, concrete applications, emulsion 
paints and synthetics”[40].
The results obtained from numerous experiments 
show that bioplastics can be used as building 
materials in the form of three-dimensional elements 
under available conditions[41]. Nevertheless, this 
technology is not economically sustainable. Besides, 
bioplastics also have a complex design, as they “create 
difficulties in collection and recycling processes” and 
they combine with petroleum-based plastics, which 
all end up in landfills, incinerators or cause marine 
pollution[42].
In recent years, we have seen an increase in bioplastic 
technology being applied in architecture, design and 
construction. Their use in design extends from the 
artistic experience to the work of Meredith Miller, 
Marilu Valente, Thomas Vailly, Juliette Pepin, Johan 
Viladrich, and Zalán Szakács, as well as to a variety 
of consumer products with a long life span of toys and 
kitchenware. These are made by designers such as; 
Formafantasma and Jean Louis Iratzoki, with some 
examples in product design including the Alki chair, 
a plant-based polymer that can be recycled and is 
biodegradable.
In architecture, we see less research and practice applied 
with bioplastic technology. Some of the bioplastic 
architecture has been created by ITKE, including the 
Arboskin pavilion building, as the fire-exit of a building 

Figure 13. Concrete pattern of bioplastic with 0.5% carbon fiber 
microelectrode nanocomposites

Figure 12. Thermogravimetric analysis-Differential thermal analysis 
of bioplastic with 0.5% carbon fiber microelectrode nanocomposites

Figure 14. Arboskin pavilion by ITKE, Stuttgart, 2016[43]

Figure 15. Decaying architecture: A biodegradable pavilion, bio-
plastic with hydro-soluble polymer from agriculture and casted in 

cellulose nanocrystals molds[44]
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and derived from biodegradable feedstock, such as 
lignin and cellulose [Figure 14][43].
Another experimental and biodegradable pavilion that is 
a responsive surface combined with a three-dimensional 
printing technology and free form experiments is 
“Things which necrose,” by François Roche and 
Stéphanie Lavaux. This transient performative surface-
wall was featured in an exhibition in Denmark. Visitors 
witnessed the decaying of the surface with time and its 
degradation was controlled by the humidity within the 
room. Thus, the surface slowly necroses with the mist 
nozzles, which changes the humidity in the atmosphere 
[Figure 15][44].

5 Conclusion

First, we need to change our consumption practices and 
consumer behaviour to draw attention to the market for 
bioplastics. This can be done by replacing fossil-based 
products into greener ones that may be biodegradable 
or biocompatible. Second, this should be done by 
creating awareness, starting with our environment. The 
replacement of bioplastics or bio-based materials does 
not help the environment, as all plastic consumption 
should be decreased.
However, there is a million-dollar industry within the 
green market. Yet, the effects of a large-sector and a 
greener world remain a controversial issue in today’s 
society.

6 Acknowledgement

This article is a scientific research project conducted 
by Esen Gökçe Özdamar, (With researchers Ahmet 
Bal (Construction Engineering), Şermin Şentürk 
(Architecture student), supervised by Professor. 
Dr. Murat Ateş (Chemistry) at Namık Kemal University 
and supported by Research Fund of the Namık Kemal 
University. Project Number: NKUBAP.08.GA.16.050. 
The project was also selected in a competition held by 
Future Architecture Platform the first pan-European pla
tform of architecture museums, festivals and producers, 
supported by European Union Creative Europe 
Program, and the project was awarded with a series of 
conferences, workshops and exhibitions held in Europe 
in 2016 and 2017.

7	 Conflict	of	interest

No conflict of interest was reported by all authors.

References

[1] Explorer Planet. Epic Journey for Rubber Duck; 2013. 
Avai lab le  f rom:  h t tp : / /www.explorerp lane t .b logg .
no/1365291037_reconstruction_epic_j.html. [Last accessed on 
2016 Jun 16].

[2] Ocean Currents Image. Available from: http://www.seos-
project.eu/modules/oceancurrents/oceancurrents-c01-p02.html, 
Attribution-NonCommercial-ShareAlike 2.0 Generic (CC BY-
NC-SA 2.0). [Last accessed on 2016 Jun 15].

[3] Plastic-Pollution Image. Available from: http://www.
coastalcare.org/wp-content/images/issues/pollution/plastic/
bird-carcass.jpg. [Last accessed on 2016 Jun 15].

[4] Berton J. Continent-Size Toxic Stew of Plastic Trash Fouling 
Swath of Pacific Ocean; 2007. Available from: https://www.
sfgate.com/green/article/Continent-size-toxic-stew-of-plastic-
trash-2518237.php. [Last accessed on 2018 May 27].

[5] The Great Pacific Garbage Patch; 2011. Available from: https://
www.youtube.com/watch?v=WtewmJ78hzw. [Last accessed 
on 2016 Jan 12].

[6] Great Pacific Garbage Patch. National Geographic Education; 
2014. Available from; http://www.nationalgeographic.org/
encyclopedia/great-pacific-garbage-patch. [Last accessed on 
2016 Jun 22].

[7] Thompson RC, Moore CJ, vom Saal FS, Swan SH. Plastics, the 
environment and human health: current consensus and future 
trends. Philos Trans R Soc B Biol Sci 2009;364:2153-66. 
Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC2873021/doi:10.1098/rstb.2009.0053.

[8] Zaikab GD. Marine Microbes Digest Plastic, Nature; 2011. 
Available from: https://www.nature.com/news/2011/110328/
full/news.2011.191.html. [Last accessed on 2018 Feb 16].

[9] Mythologies BR. The Noonday Press, Farrar, Straus and 
Giroux. New York: Noonday Press; 1991. p. 97.

[10] European Bioplastics. EU Circular Economy Package; 2016. 
Available from: https://www.european-bioplastics.org/policy/
circular-economy. [Last accessed on 2107 Nov 25].

[11] Ellen MacArthur Foundation. Towards A Circular Economy: 
Business Rationale for an Accelerated Transition; 2015. 
Available from: https://www.ellenmacarthurfoundation.org/
assets/downloads/TCE_Ellen-MacArthur-Foundation_9-
Dec-2015.pdf. [Last accessed on Jul 2018 18].

[12] European Bioplastics. Position of European Bioplastics 
concerning, Bioplastics and the Circular Economy. Available 
from: https://www.docs.european-bioplastics.org/publications/
pp/EUBP_PP_Circular_economy_package.pdf. [Last accessed 
on 2108 May 22].

[13] E u r o p e a n  P a r l i a m e n t .  C i r c u l a r  E c o n o m y :  M o r e 
Recycling of Household Waste, Less Landfilling; 2018. 
Available from: http://www.europarl.europa.eu/news/
en/press-room/20180411IPR01518/circular-economy-
more-recycling-of-household-waste-less-landfill ing. 
[Last accessed on Jun 2108 12].

[14] Ireland K. The Role of Bioplastics in the New Plastic 
Economy; 2017. Available from: https://waste-management-
world.com/a/guest-blog-the-role-of-bioplastics-in-the-new-
plastic-economy. [Last accessed on 2107 Nov 25].



8 Distributed under creative commons license 4.0                  Volume 2; Issue 5

[15] Circular Economy. From a Linear to a Circular Economy; 
2018. Available from: https://www.government.nl/topics/
circular-economy/from-a-linear-to-a-circular-economy. [Last 
accessed on 2108 May 22].

[16] Research eu. Bioplastics:  Sustainable Materials for 
Building a Strong and Circular European Bioeconomy. 
The Community Research and Development Information 
Service (CORDIS); 2017. Available from: https://www.
ec.europa.eu/research/bioeconomy/pdf/cordis_rp_bioplastics_
brochure_accessibility_v2.pdf, doi:10.2830/437709. 
[Last accessed on 2108 Jun 05].

[17] E u r o p e a n  B i o p l a s t i c s .  B i o p l a s t i c s  M a r k e t  D a t a ; 
2017. https://www.european-bioplastics.org/market/. 
[Last accessed on 2108 Jun 12].

[18] European Bioplastics, Bioplastics, Facts and Figures; 2018. 
p. 3. http://www.docs.european-bioplastics.org/publications/
EUBP_Facts_and_figures.pdf. [Last accessed on 2018 Jun 07].

[19] Šprajcar M, Horvat P, Kržan A. Biopolymers and Bioplastics, 
Plastics Aligned with Nature; 2012. Available from: http://
www.plastice.org/fileadmin/files/Brochure_teachers.pdf. 
[Last accessed on 2018 Jun].

[20] Pilla S, editor. Handbook of Bioplastics and Biocomposites 
Engineering Applications. Hoboken, New Jersey: Wiley-
Scrivener; 2011. p. 3.

[21] Plastics Industry. Bioplastics Simplified: Attributes 
of Biobased and Biodegradable Plastics; 2016. p. 4. 
Available from: http://www.plasticsindustry.org/sites/
plast ics .dev/f i les /Bioplast ics%20Simplif ied_0.pdf . 
[Last accessed on 2018 Jun 12].

[22] European Bioplastics. Applications for Bioplastics; 2018. 
Available from: https://www.european-bioplastics.org/market/
applications-sectors. [Last accessed on 2108 Jun 07].

[23] Kumar S, Thakur KS. Bioplastics-classification, production and 
their potential food applications. J Hill Agric 2017;8:118-29.

[24] Šprajcar M, Horvat P, Kržan A. Biopolymers and Bioplastics, 
Plastics Aligned with Nature; 2012.1 p. 10. Available from: 
http://www.plastice.org/fileadmin/files/Brochure_teachers.pdf. 
[Last accessed on 2018 Jun 11].

[25] European Bioplastics. What Types of Bioplastics do Exist 
and What Properties do they have? 2016. Available from: 
https://www.european-bioplastics.org/faq-items/what-types-
of-bioplastics-do-exist-and-what-properties-do-they-have. 
[Last accessed on 2018 Jun 11].

[26] European Bioplastics. Accountability is Key: Environmental 
Communications Guide for Bioplastics; 2017. p. 23. Available 
from: http://www.docs.european-bioplastics.org/2016/
publications/EUBP_environmental_communications_guide.
pdf. [Last accessed on 2018 Jun 12].

[27] Misra M, Nagarajan V, Reddy J, Mohanty AK. Bioplastics 
and Green Composites from Renewable Resources: Where we 
are and Future Directions! 18th International Conference on 
Composite Materials; 2011. Available from: https://www.pdfs.
semanticscholar.org/0dba/a4c8184241ff0f89e1986f02e704d83
ba883.pdf. [Last accessed on 2018 Jun 10].

[28] Šprajcar M, Horvat P, Kržan A. Biopolymers and Bioplastics, 
Plastics Aligned with Nature; 2012. p. 5, 10, 17, 18, 19, 
20. Available from: http://www.plastice.org/fileadmin/files/
Brochure_teachers.pdf. [Last accessed on 2018 Jun 11].

[29] About Biopolymers, Biodegradable Polymers; 2018. Available 
from: http://www.o2.org/ideas/cases/biopolymers.html. [Last 
accessed on 2018 Jun 01].

[30] Pilla S, editor. Handbook of Bioplastics and Biocomposites 
Engineering Applications. Hoboken, New Jersey: Wiley-
Scrivener; 2011. p. 6.

[31] Rusu D, Boyer SA, Lacrampe MF, Mohanty AK. Bioplastics 
and vegetal fiber reinforced bioplastics for automotive 
applications. In: Handbook of Bioplastics and Biocomposites 
Engineering Applications. Hoboken, New Jersey: Wiley-
Scrivener; 2011. p. 426-7, 397-449.

[32] N e w  L i g h t  Te c h n o l o g i e s .  G H G  t o  B i o p l a s t i c . 
Avilable from: https://www.newlight.com/technology. 
[Last accessed on 2018 Jul 18].

[33] Nature Works. Available from: https://www.natureworksllc.
com. [Last accessed on 2018 18].

[34] European Bioplastics; 2017. Available from: https://www.
european-bioplastics.org/wp-content/uploads/2017/11/Global_
Production_Capacities_2022_by_market_segments_en.jpg. 
[Last accessed on 2018 Jun 12].

[35] European Bioplastics. What are Bioplastics? 2016. Available 
from: https://www.european-bioplastics.org/bioplastics. [Last 
accessed on 2018 May 22].

[36] European Bioplastics. Considerations of European Bioplastics 
Concerning, Bioplastics and the Circular Economy; 2015. 
Available from: http://www.en.european-bioplastics.org/wp-
content/uploads/2015/publications/EUBP_Considerations_
Circular_Economy_Proposal_2015.pdf. [Last accessed on 
2106 Feb 01].

[37] Šprajcar M, Horvat P, Kržan A. Biopolymers and Bioplastics, 
Plastics Aligned with Nature; 2012. p. 15. Available from: 
http://www.plastice.org/fileadmin/files/Brochure_teachers.pdf. 
[Last accessed on 2018 Jun 11].

[38] Pilla S, editor. Handbook of Bioplastics and Biocomposites 
Engineering Applications. Hoboken, New Jersey: Wiley-
Scrivener; 2011. p. 7.

[39] Datta C. Starch as a biopolymer in construction and civil 
engineering. In: Pilla S, editor. Handbook of Bioplastics and 
Biocomposites Engineering Applications. Hoboken, New 
Jersey: Wiley-Scrivener; 2011. p. 319, 317, 343.

[40] Datta C. Starch as a biopolymer in construction and civil 
engineering. In: Pilla S, editor. Handbook of Bioplastics and 
Biocomposites Engineering Applications. Hoboken, New 
Jersey: Wiley-Scrivener; 2011. p. 330, 317, 343.

[41] Özdamar EG, Bal AA. Material  Experience” in the 
Age of Consumption: Bioplarch. Available from: http://
www.futurearchitectureplatform.org/news/21/a-material-
exper i ence - in - the -age -o f -consumpt ion-b iop la rch . 
[Last accessed on 2016 Apr 19].

[42] Joint Position Paper. Bioplastics in a Circular Economy: 
The Need to Focus on Waste Reduction and Prevention 
to Avoid False Solutions; 2018. Available from: http://
www.zerowasteeurope.eu/wp-content/uploads/edd-free-
downloads-cache/Joint-position-paper_Bioplastics-in-a-
Circular-Economy-the-need-to-focus-on-waste-reduction-
and-prevention-to-avoid-false-solutions_Jan-2017.pdf. [Last 
accessed on 2018 Jun 05].

[43] Skin A. ArboSkin Bioplastic Façade Research (ITKE); 



9Distributed under creative commons license 4.0                  Volume 2; Issue 5

2013. Available from: http://www.designplaygrounds.
com/deviants/arboskin-bioplastic-facade-research-itke. 
[Last accessed on 2016 Jun 12].

[44] New Territories. Things which Necrose; 2011. Available
from: http://www.new-territories.com/twhichnecrose.
htm. [Last accessed on Feb 04].

The Journal of World Architecture is a peer-reviewed international journal, which offers an avenue 
for researchers and practitioners to present the latest progress associated with architecture, occupants 
and related policies. It aims to encourage academic exchange and enhancing professional development 
in this field.
Topics covered but not limited to:
              • Architecture theories and practices of design, technology and construction;
              • Impacts of architecture on society, economy and environment;
              • Analysis of occupants physically and psychologically and the application of new  
              technologies, materials to meet their needs;
              • Formulation of public policy as well as organisational structures and networks.

About Publisher

Bio-Byword Scientific Publishing is a fast-growing, peer-reviewed and open access journal publisher, 
which is located in Sydney, Australia. As a dependable and credible corporation, it promotes and 
serves a broad range of subject areas for the benefit of humanity. By informing and educating a 
global community of scholars, practitioners, researchers and students, it endeavours to be the world’s 
leading independent academic and professional publisher. To realize it, it keeps creative and innovative 
to meet the range of the authors’ needs and publish the best of their work.

By cooperating with University of Sydney, University of New South Wales and other world-famous
universities, Bio-Byword Scientific Publishing has established a huge publishing system based on 
hundreds of academic programs, and with a variety of journals in the subjects of medicine, construction, 
education and electronics.

Publisher Headquarter

BIO-BYWORD SCIENTIFIC PUBLISHING PTY LTD
Level 10
50 Clarence Street
Sydney NSW 2000
Website: www.bbwpublisher.com
Email: info@bbwpublisher.com

                                                                                                                                                                   


