EV)AERL R DA CRERY
RHYPITH

5 [A] et

HEPEE T RERTAN D) RGOS RS 7 it AR, (HIX MR n] E R A IR 1,

KO e BEI A fEid R R ), A id HA VIR, I+ AR A A=V kR

e ] AEVIRRY, JF BS R SEER—1F, B Al RE S A G SIS 3,

LVERL AT RER RN RERL, 15 RSt R [ Gd 2, I H T RERIAAE i

BN FI b, k= A= an A PSR O R, 2V R B ERSE R Zs 28 AP A
H RTHIESRE R, VR R AR IR AL TSR R AR U

VIR

204 8OFEAR, JLR EE BRI AT R
e A ¥R (BrebbiaZs A, 2014) . MK
e, HFHREIRKRETFAEARD
R gk AR5, BALE T 3 b Bk ik
Z M (Pathak A, 2014; Ruggero®
N, 2019), 20194, A=W RH = 5EM 2010
FE )7 077 Wi 8 in 21 210 73 Wi (R P 4= 9 48 k)
he,2019), A RAEG R 3. 48{L )

Pt

APy ERE” — 1A R L HE AT AR Py R R B (b e B
SR} 04 A] A2 1 R e B AN W AR W R A O A
i3Ik} (Tokiwas¥ A\, 2009 4F;Emadian®
N, 20174 ; Hann%§ A, 20184F) , NFEfRII4E
V¥R e 24 SARHBE SR i TS eV, AT
JEIPLA A8 (EmadianZs A, 20174E) .t ¥
LAYy SRR AR T H I, oK, R, ROKA
TSR AR HELZ S, AT Al
A AE YR AR R T AN AT A B




XTI IE

YRR T, g U IR N R
(RINAE k2, 2018a), TEH THRE
BERRE R, 20204 R F 1) vT R v
REA123 5 i, AR [ fig A Py S8R R 8 8 77 il (R
WAEYIYEREHZ:, 2020) o IX & @48 T
AEAYLS T, — IRMERR 7, YDhimi, 21 PREEEA
BRARR E—EER, n RS HERES
YRR A T HERR B — R s 7 T T R T 5K,
BUR T HE— A8 (Krieger, 2019) ; fEiX i
AN, AR RE L g R A
FIF IR,

B2 WGE A] A D) R e AL P R R 2 — 02
PLA, BN LR (WA= Y128k =, 2018a),
B EHHEE SR (NPET, BIZRXZR — IR
L BEHR) B9 o 2RI, SR FLER A4 A thoty
KT HEAE B, S0 T SRR B AR
B, HATH 2 REARICTEI R LR ORI,
LR R S S MR R TR A —
o AR, RV SREFLIRAE R A TH AR Tl HEAE 15
iR n] 2L VR, (HEEFR P Rl REA R 52 2
H TR

EontE

o AR ER B UESE R, B AT AR SRR Y
AR W) 2L SR AT BE 55 A B I IRIRITS 29,
— IR S AR, RFLIR Al LR 5 R A LM
(PVC) 15 & R 55 A T 2 RAHAL I A F 1k
YR (ZimmermannZE A, 2019) . iX 2Kk
& 5 S0 B T S 2R o —
LEfV 22 W) R s N B R LR, (RIS
IR —tE, R RN, TS AR R
Y n] RE 2 L IERI R 2 /HE Y (Tabone
A, 2010).

A SRR b B A AT RE AF AE ML, R 5 £ 4t
SR B B AR Y SR AT RE = 15 B Ml I A2,
m X R AEGEER TR HIES =
(EZEIRANZ], 2020), Flan, FA1FH A RE]

AR X 53 PETHR AN PLAJR (Alaerts5 A,
2018), BRIy RI 2, 72 3EA B T I, 42
Yol B R S5 K% R 2% (LDPE) i <=
REE—R, AN, £ TALHEARS FE N2
A] A YRR AR P BRI A R Rl RE = AR IR K

AR ), — L2 RIS TR, AT A T A P R e
AW IBRL” SIbR b AT RERR RS TR R 5218, TEHEAL
PRk, 75 2 bR AR B 3 Bk (17 3% B 22 Y IS
[AIA fiEse 24 VIR (FolinosF A, 2020),

WEFRT A PR AP R RN SE R
IR—HE, AR PRI B o — TSI HiL T 55
i 7 AR R AR VDR IR SR RHR,
KRB X AR A T AR S T
(Greensf A, 2015) . Z AV R K ML St
RV g, TRV, T PR AR A
it A i L EA PR PR A2

5 — i, i = A HER A R E RE
M &, VRO SRR RIS T1L S 28k,
HEMIFIERZ A (Chen, 2014; Arikan &
Ozsoy, 2015; Changwichan% A\, 2018),
KT AT AL W [ A AN mT 2R ) B3 fiee ) A P 2B R
H S BE A R A IR AT TE 4R 52 (Vendries®
N, 2020) . KZ 80 Hrf AR T — S ALk
T, AR SERE B A an J8 1 0 A —— BEE IE A
A A ) 2 e B 2R P B R R e R B R IR — T
2, X8 & R H B B R Rl 2R L,

AP AR SR AR ) SR 2 st s 2 HL A
REEVIR R, 8038 ERELRY 2, ROz EY R
T X 3™ R B SO AR S AR, A2
FEIR R 3G hn el GE = 3G KN nl #t i =), &
BOKE PR, Fisft, DU S A4 Yy 2 4
TERIFER G AR (AR B e SR RS
Rz, 2019)  BLAh, A= Y L SR AR
JUPRAE A BRI AR B M 5 (Pemba
F N, 2014;Emadian® A\, 2017; Arikan &
Ozsoy, 2015),

BATTRT AU T 2.2

AERLR G EE RE B, R T RES M
7 AL EE A an g aOX — B RIINOT &
FISR T ERNIT I5 IX Q] fE R H %
FOWE AN AL an RS PRAS B RF  B A A] FH RO AR
PRTT R PR K 70 B AR L, 1 AR
RV R RA =LV RL, AR 2 a]
AR AE PR B,




AR AT ARSI R A )

1. SGE PR S S5 B RIbR Sl

Xt m] il i o A B9 A ) SRR REAT BB 4 9 Sk o
&, IR R e S YRR — e, A S
{5 RACA TR BRI, RS, ot 2L PR
77 SRS AT PLLE T 23 T N A,
sk o BT 11, DAME T HEAL,

2. TR S (I S R

A7 AP ERERL R R o0 SRR R B ARAERD, IXN
MM RR T E#E (Corbio, 2016) . f#
FHAE AR IR —— 4G HLSL I (i Jif AR 2352
FAE B9 A4 0 5 A —— A ACRT DARR il 4%

W FR B AR RIS, 36 AT DASGE [ A5 3 & PR
(Al ) o B SRR ML ER T DA HA AT b ™ A /Y
KeEAHEIK, #rTHTIX—HK (Georged®
A, 2021, HIRER % B SEABIOPLASTI H

ST WA FH AT R 82K = SR FE N R VR B AR
[k, 5E gt JFORE e, AL A g &4
, A5 AR, EFE & 2SN
TFEKRER/DN, DARA BT3B il HE
(CordisIiH, 2016),,

3.l ] A P R L b

ill 5 w] 2R R R SR AR, A B T i DR HOx
IRSEAN A SRR RR O 1 SE AT ALy A ) R
ARIAE 7= A FH AN JE AR B, AT T b 2w 2R
Vo] R RO TR R bRUERT T R o B2 IX bR
XL B LR BRI 2 R, 18 Rk [ml i
FOHERE /i k5 5, 1 Hll 55 2 A 2R 5 S st 9 2R
PIRERIAE R, O % AT AE SR il CHEE Y 3%, wT
DA ill 7 — 178 25 5 e HE FIEL Y 1) o b ~F- D
i (N AEYI R 2, 2018b),




KT R R

2% 3k

Alaerts, L., Augustinus, M., & Van Acker, K. (2018). Impact of bio-
based plastics on current recycling of plastics. Sustainability.
10(5),1487.

Arikan, E.B., & Ozsoy, H.D. (2015). Areview: investigation of
bioplastics. J. Civ. Eng. Arch. 9, pp. 188-192.

Basel Convention (2020). Baseline report on plastic waste.
UNEP/CHW/PWPWG.1/INF/4. http://www.basel.int/
Implementation/Plasticwaste/PlasticWastePartnership/
Consultationsandmeetings/PWPWG1/tabid/8305/Default.aspx

Brebbia, C.A., Passerini, G., & Itoh, H. (2014). Waste Management
and the Environment VII. WIT Press. 180.

Changwichan, K., Silalertruksa, T., & Gheewala, S.H. (2018). Eco-
efficiency assessment of bioplastics production systems and
end-of-life options. Sustainability. 10(4), 952.

Chen, Y.J.(2014). Bioplastics and theirrole in achieving global
sustainability. Journal of Chemical and Pharmaceutical
Research. 6(1), pp. 226-231.

Corbion. (2016). Sustainable sourcing of feedstock for bio-
plastics: Clarifying sustainability aspects around feedstock
use for the production of bioplastics. https://www.corbion.
com/media/550170/corbion_whitepaper_feedstock_
sourcing_11.pdf

Cordis project. (2016). Seaweeds from sustainable aquaculture
as feedstock for biodegradable bioplastics. The European
Commission. https://cordis.europa.eu/project/id/606032/
reporting

Emadian, S.M., Onay, T.T., & Demirel, B. (2017). Biodegradation of
bioplasticsin natural environments. Waste management. 59,
pp.526-536.

European Bioplastics. (2018a). New market data: The positive
trend for the bioplastics industry remains stable. https://www.
european-bioplastics.org/new-market-data-the-positive-
trend-for-the-bioplastics-industry-remains-stable/

European Bioplastics. (2018b). Home composting of

compostable bioplastics. https://docs.european-bioplastics.

org/publications/pp/EUBP_PP_Home_composting.pdf

European Bioplastics. (2019). Bioplastics. Facts and Figures.
https://docs.european-bioplastics.org/publications/EUBP_
Facts_and_figures.pdf

European Bioplastics. (2020). Bioplastics. Facts and Figures.
https://docs.european-bioplastics.org/publications/EUBP_
Facts_and_figures.pdf

Folino, A., Karageorgiou, A., Calabro, P., & Komilis, D. (2020).
Biodegradation of Wasted Bioplastics in Natural and Industrial
Environments: A Review. https://www.mdpi.com/2071-
1050/12/15/6030

George, N., Debroy, A,, Singh, S.B.S., & Bindal, S. (2021). Biowaste
to Bioplastics: An Ecofriendly Approach for A Sustainable
Future. Journal of Applied Biotechnology Reports. 8(3),
pp.221-233.

|

RS RSN R EREIRE BEE R IE /R0
(202243 H15H) o KT EERIE R —FRATTAT LA
220k : https://plasticsmyths.com/

*E4

Green, D.S.,Boots, B., Blockley, D.J.,Rocha, C., & Thompson,
R.(2015). Impacts of discarded plastic bags on marine
assemblages and ecosystem functioning. Environmental
science and technology. 49(9), pp. 5380-5389.

Heinrich Boll Foundation & Break Free from Plastic. (2019). Plastic Atlas:
Facts and figures about the world of synthetic polymers. https://
www.boell.de/sites/default/files/2020-01/Plastic%20Atlas%
202019%202nd%20Editionpdf?dimensionl=ds_plastikatlas

Krieger, A. (2019). Are bioplastics better for the environment than
conventional plastics? ensia. https://ensia.com/features/
bioplastics-bio-based-biodegradable-environment/

Pathak, S., Sneha, C.L.R., & Mathew, B.B. (2014). Bioplastics: its
timeline based scenario and challenges. Journal of Polymer and
Biopolymer Physics Chemistry. 2(4), pp. 84-90.

Pemba, A.G., Rostagno, M., Lee, TA., & Miller, S.A. (2014). Cyclic
and spirocyclic polyacetal ethers from lignin-based aromatics.
Polymer Chemistry. 5(9), pp. 3214-3221.

Ruggero, F., Gori, R., & Lubello, C. (2019). Methodologies to assess
biodegradation of bioplastics during aerobic composting
and anaerobic digestion: Areview. Waste Management and
Research. 37(10), pp. 959-975.

Tabone, M., D., Cregg, J.,J., Beckman, E. J., & Landis, A., E. (2010).
Sustainability Metrics: Life Cycle Assessment and Green
Designin Polymers. http://www.news.pitt.edu/sites/default/
files/documents/TabonelLandis_etal.pdf

Hann, S., Scholes, R., Briedis, R., & Kirkevaag, R. (2018). Bio-Based
and Biodegradable Plastics: An Assessment of the Value Chain
for Bio-Based and Biodegradable Plastics in Norway. Eunomia
& Mepex for The Norwegian Environment Agency. https://www.
miljodirektoratet.no/globalassets/publikasjoner/m1206/
m1206.pdf.

Tokiwa, Y., Calabia, B.P.,Ugwu, C.U., & Aiba, S.(2009). Biodegradability
of plastics. International journal of molecular sciences. 10(9),
pp.3722-3742.

Vendries, J., Sauer, B., Hawkins, T.R., Allaway, D., Canepa, P., Rivin, J., &
Mistry, M. (2020). The Significance of Environmental Attributes
as Indicators of the Life Cycle Environmental Impacts of
Packaging and Food Service Ware. Environmental Science and
Technology. 54(9), pp. 5356-5364.

Zimmermann, L., Dierkes, G.., Ternes, A.T., Volker, C., & Wagner,
M. (2019). Benchmarking the in Vitro Toxicity and Chemical
Composition of Plastic Consumer Products. https://pubs.acs.
org/doi/pdf/10.1021/acs.est.9002293

ARENDAL

| G D A UNEP Partner


http://www.basel.int/Implementation/Plasticwaste/PlasticWastePartnership/Consultationsandmeetings/PWPWG1/tabid/8305/Default.aspx
http://www.basel.int/Implementation/Plasticwaste/PlasticWastePartnership/Consultationsandmeetings/PWPWG1/tabid/8305/Default.aspx
http://www.basel.int/Implementation/Plasticwaste/PlasticWastePartnership/Consultationsandmeetings/PWPWG1/tabid/8305/Default.aspx
https://www.corbion.com/media/550170/corbion_whitepaper_feedstock_sourcing_11.pdfhttp://
https://www.corbion.com/media/550170/corbion_whitepaper_feedstock_sourcing_11.pdfhttp://
https://www.corbion.com/media/550170/corbion_whitepaper_feedstock_sourcing_11.pdfhttp://
https://cordis.europa.eu/project/id/606032/reporting
https://cordis.europa.eu/project/id/606032/reporting
https://www.european-bioplastics.org/new-market-data-the-positive-trend-for-the-bioplastics-industry-remains-stable/
https://www.european-bioplastics.org/new-market-data-the-positive-trend-for-the-bioplastics-industry-remains-stable/
https://www.european-bioplastics.org/new-market-data-the-positive-trend-for-the-bioplastics-industry-remains-stable/
https://docs.european-bioplastics.org/publications/EUBP_Facts_and_figures.pdf
https://docs.european-bioplastics.org/publications/EUBP_Facts_and_figures.pdf
https://docs.european-bioplastics.org/publications/EUBP_Facts_and_figures.pdf
https://docs.european-bioplastics.org/publications/EUBP_Facts_and_figures.pdf
https://www.mdpi.com/2071-1050/12/15/6030
https://www.mdpi.com/2071-1050/12/15/6030
https://www.boell.de/sites/default/files/2020-01/Plastic%20Atlas%
202019%202nd%20Editionpdf?dimension1=ds_plastikatlas
https://www.boell.de/sites/default/files/2020-01/Plastic%20Atlas%
202019%202nd%20Editionpdf?dimension1=ds_plastikatlas
https://www.boell.de/sites/default/files/2020-01/Plastic%20Atlas%
202019%202nd%20Editionpdf?dimension1=ds_plastikatlas
https://ensia.com/features/bioplastics-bio-based-biodegradable-environment/
https://ensia.com/features/bioplastics-bio-based-biodegradable-environment/
http://www.news.pitt.edu/sites/default/files/documents/TaboneLandis_etal.pdf
http://www.news.pitt.edu/sites/default/files/documents/TaboneLandis_etal.pdf
https://www.miljodirektoratet.no/globalassets/publikasjoner/m1206/m1206.pdf
https://www.miljodirektoratet.no/globalassets/publikasjoner/m1206/m1206.pdf
https://www.miljodirektoratet.no/globalassets/publikasjoner/m1206/m1206.pdf
https://pubs.acs.org/doi/pdf/10.1021/acs.est.9b02293
https://pubs.acs.org/doi/pdf/10.1021/acs.est.9b02293

