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The purpose of the article is to investigate advantages and drawbacks of using bioplastic materials, to explore their
environmental, economic and social effects in comparison with the conventional plastics ones.

Research methods. In the research process was used the comparative analysis method for investigation of advantages
and drawbacks of using bioplastic materials.

Research results. The paper states that bioplastics has a special environmental advantages over oil-based plastics to
minimize reliance on limited fossil fuels and to shorten emissions of greenhouse gases. In addition, it is stated that bioplas-
tics promotes to energy security of domestic economy through lower energy resources consumption and lower reliance on
petroleum. The short run economic advantages of bioplastics are not overweighing by oil-based plastics. However, long-run
perspective of bioplastics production is vivid due to declining a level of waste pollution and increased compostability of
biodegradable bioplastics. According to the results, bioplastics seems to have many advantages in comparison with conven-
tional plastics, including decreased carbon footprint, lower consumption of energy, numerous end-of-life choices, reduction
of waste, increased compostability of biodegradable bioplastics, decreasing a level of greenhouse gas emissions, work crea-
tion, disposal of agricultural film, better technical characteristics. These advantages encourage the bioplastic market to
grow. However, unsustainable land use, the price of oil and its sales amounts, low level of consumers’ engagement, legisla-
tion problems are significant barriers for increasing the bioplastic usage, which need to be taken into account.

Elements of scientific novelty. It is proposed theoretical concept of bioplastics production, which in contrast to exist-
ing one, takes into consideration the pros and cons of bioplastics production on all stages of the product promotion for
stimulating Circular Economy and Sustainable Development fostering.

Practical significance. The practical significance lies in the fact that all proposed approaches could be used for the de-
velopment of real life business plans and developing strategies of local development. Refs.: 14.
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Scientific problem. Figures for the world
plastic production from 1960 to 2018 show
that the average annual growth rate was
8.9 %. World production of plastics amounted
to 336 million tons in 2018 compared to
323 million tons in 2017 (an increase of 13
million tons in one year), according to data
provided by the United Nations. Because plas-
tic materials are commonly used in a variety
of applications, problems connected with
economics and environment have arisen. As a
result, environmentally friendly materials
such as bioplastics have been created. Bio-
plastic use is growing worldwide, with key
drivers for increasing usage, including: an
ability to provide opportunities to minimize
dependence on various fossil fuels; decreasing
the level of greenhouse gas emissions; im-
proved technological and quality characteris-
tics; regulatory incentives of many countries,
such as tax benefits and a range of end-of-life
options, including composting [9]. Despite
many substantial advantages of bioplastics,
there is a range of disadvantages, which need
to be considered. Therefore, it is important to
analyze main advantages and disadvantages of
using bioplastic materials. Such research will
be helpful in the context of identifying the
basic barriers and opportunities of using bio-
plastics throughout the world and providing
recommendations to minimize negative ef-
fects from their application.

Analysis of recent research and publica-
tions. Many scientists have studied the role of
bioplastics in sustainable and green economy
as a substitute to conventional plastics, in

particular, such as E. Stevens, J.Ying,
L. Shen, E. Worrell, M. Patel, D. Sawyer,
B. Mooney, T. Gerngross, J. William,
R. Ghanadan, A. Mahone, J. Moore,

D. Sharma, B. Saharan, M. Barker, R. Safford.
Nevertheless, there is a lack of comprehen-
sive researches concerning advantages and
disadvantages of using bioplastics.

The purpose of the article is to investigate
the advantages and drawbacks of using bio-
plastic materials, to explore their environmen-
tal, economic and social effects in comparison
with the conventional plastics ones.

Research results. According to J. Philp, R.
Ritchie and K. Guy, bioplastic usage gives a
wide range of benefits for various economic
entities. Most of them concern ecological,
economic and social aspects of bioplastic ap-
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plication. Here are the advantages of using
bioplastics.

o Decreased carbon footprint. Bioplastics
have a special advantage over oil-based plas-
tics to minimize reliance on limited fossil
fuels and to shorten the emissions of green-
house gas by changing the carbon content of
plastic products with bio-based content. Most
life-cycle studies have found that a reduction
of greenhouse gases (GHGs) emissions can be
achievable by replacing petroleum-based plas-
tics with bioplastics made from renewable
feedstocks, but, noticeably, these analysis
have failed to count the carbon emissions that
occur as farmers worldwide convert forest and
grassland to new cropland to replace the corn
diverted to bioplastics [10].

» Lower energy resources consumption
(lower reliance on petroleum). Probable oil
shortages have caused a significant concern.
Development of bioplastics demands lower
level of fossil fuel consumption comparing to
conventional plastics. For instance, oil-based
polymers have been assessed to have the us-
age level of approximately 68-132 MJ of fossil
fuels per kg of resin produced, comparing to
bioplastics below 12MJ per kg [11]. Bioplastics
therefore provide a sustainable opportunity to
decrease the level of dependency on different
non-renewable resources.

» Numerous end-of-life choices. It is possi-
ble to use bioplastics for various end-of-life
choices. Recycling in a mechanical way has a
positive impact on the greenhouse gas balance
[6]. Incineration leads to the production of
energy, what is advantageous in the context
of environmental sustainability. Conventional
plastics incineration leads to emissions of fos-
sil CO2, when bioplastics let out natural CO,.
Biogas digestion brings in to the production of
energy and, consequently, positively affects
the balance of greenhouse gases. The signifi-
cant part of bioplastic products used can be
defined as compostable, so diverting litter
from dumpsites is possible. It is advantageous
to compost biobased plastics is only when it
has added value; when it has other ad-
vantages such as increasing the quantity of
food waste, which is collected for compost-
ing, and lowering the amount of conventional
plastics that end up in food and garden waste
being composted.

« Declining the level of waste pollution and
increased compostability of biodegradable bi-
oplastics. Around 14% of all existing waste
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stream are plastic materials. It is approximate-
ly 34 million tons of litter annually, just 11% of
which are directed on recycling [5]. Others go
to dumpsites, where the process of decompos-
ing can take more than 100 years. If facilities
have the appropriate equipment for compost-
ing to manage biodegradable plastics, it is pos-
sible to experience a complete breakdown of
the material within 18-36 months (it depends
on the particular method used) [8]. Even if
there is no entire breakdown, it is likely to
achieve a shortage in the quantity of space
needed to have the products disposed. This
would put less strain on the whole garbage
stream. Biodegradable items, including food
packaging, compostable bio-waste containers
or tableware, can be combined with organic
waste in special anaerobic digestional or indus-
trial composting plants. Therefore, it is feasi-
ble to divert biodegradable plastics from land-
fills and transform into biogas or compost. It is
also possible to use bioplastics to bring out re-
newable energy, unless they can be recycled or
reused [13]. Nevertheless, it is cost-effective
to compost biobased plastics if it has added
value or if it has other advantages, including
expanding the quantity of food waste, which is
collected in order to be composted or decreas-
ing the number of oil-based plastic products
that end up in food waste that is composted.

o Decreasing the level of greenhouse gas
emissions. When using biodegradable plastics
instead of conventional processing materials,
less greenhouse gas emissions are released into
our planet’s atmosphere. We consume around
300 million tons of plastics annually (plastic
industry releases around one billion tons of
COz, which enter Earth’s atmosphere every
year [1]. If plastics were fully recycled every
year, we would save significant amount of car-
bon (up to 74%, according to some research-
ers). Using bioplastics is able to help to reduce
the level of emissions of greenhouse gases
generated by different areas of industry in a
long-term prospective, in spite of the original
financial expenditures for making this switch.

o Work creation. In the expected global
net increase in jobs, bioplastics application
was revealed to provide a social benefit. It is
projected that the employment sector will
remain stable in industry, with the growth
coming from jobs, which are going to be gen-
erated in agriculture. This growth is not suffi-
cient, expected to be around 35,000 new jobs
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worldwide by 2025, but remains an opportuni-
ty for the bioplastic industry [7].

« Disposal of agricultural film. It has been
shown that starch mulch provides an ecologi-
cal benefit over other alternative options
[14]. This is demonstrated mainly by the fact
that four times less agricultural film is de-
manded, but for disposal they also do not
need removal from the ground. Undoubtedly,
further research is needed, on the effect of
degradation of the mulch on the soil.

« Better technical characteristics, including:

- Capability of bioplastics to be clearer
and more transparent.

- Better printing performance-simply
readable image is more likely to be printed on
bioplastic.

- A surface texture of high quality. It is
possible to create bioplastics to provide a sur-
face texture that is much more favourable
than traditional plastics.

- Bioplastics can be more steam-permeable
than a conventional plastic. In some cases, this
may be a drawback, such as sandwich packag-
ing, but in the case of freshly baked pie, a bio-
plastic container will provide a significant ad-
vantage in the case of excess steam.

- Better tactility and smoothness, which is
a substantial advantage for consumer for such
applications as cosmetics packaging.

- Lower probability to give a different taste
to the product stored in a plastic container. For
instance, dairy products might get a new flavour
in plastic dishes, but it is particularly impossible
in the bioplastic alternative [4].

However, possible problems might come
along with the use of bioplastics. According to
G. Davis, J. Song, most obstacles are con-
nected with certain aspects of economic and
political life on both micro- and macro levels.
Here are the disadvantages of bioplastics ap-
plication.

« Unsustainable land use. Extra land is
needed to make bioplastics in comparison
with the oil-based ones. According to reports
about development of bioplastic market up to
2030, only about 0.2-0.5% of additional land
will be required. Though, if land, which is
ecologically or socially valuable, is used in
unsustainable way, or releases high quantities
of stored carbon, this is considered a substan-
tial barrier.

o The price of resin and the amount of
sales. It has been found that the bioplastics
being studied are more expensive to produce

81



and sell than traditional alternatives. For ex-
ample, polylactic acid (PLA) and cellulose are
up to 60% more expensive than the conven-
tional plastics. Polyhydroxyalcanoates (PHL)
and starch cost four times as much as the oil-
based plastics [2]. PLA was noticed to provide
an economic benefit over polycarbonate when
used in long-term applications. This is most
likely to be only about 45% of the material,
which is commonly used in such applications.
However, it does not account for the compa-
rable price of polymers or additives. It is
worth mentioning that the price of bioplastics
is expected to decrease as manufacturing ef-
ficiencies and scale of retailing rise.

e Current scale of production. Bioplastics
account for approximately 0.8% of the plastics
industry now, with the level of production of
approximately 2.1 million tons worldwide,
much of which is manufactured at low scale
[3]. It contrasts with 336 million tons of tradi-
tional polymers produced in 2018. This is a
significant barrier to the application of bio-
plastics in the context of volume limits, espe-
cially about the economic and environmental
barriers in the case of cellulose.

o Low level of consumers’ engagement.
Due to the inability of the public to classify
products as bioplastic ones, the possibilities
for segregation are minimal. Therefore, there
is a lack of public understanding of the bio-
plastic products. It is considered to decline
willingness of the consumers to pay for bio-
plastics. According to the 2013 study, con-
ducted by the European Commission, the total
majority of consumers in the European Union
do not have awareness about positive envi-
ronmental effects of bioplastics, their ad-
vantages (and disadvantages) over conven-
tional plastics.
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 Legislation problems. With more oppor-
tunities provided, bioplastics production is
expected to rise to around 8 million tons by
2028 [12]. Nevertheless, many countries in
the world (including Ukraine) still do not have
any legislative framework for bioplastic use
and management of bioplastic waste. A range
of legislative acts need to be adopted, includ-
ing, labeling regulations, possible tax benefits
for bioplastics producers and laws to control
sustainable land use and provide different
end-of-life options.

Conclusions. Using economic, environmen-
tal, legislative, technological data, various
opportunities and barriers of bioplastics’ us-
age have been determined. Bioplastics seems
to have many advantages in comparison with
conventional plastics, including decreased
carbon footprint, lower consumption of ener-
gy, numerous end-of-life choices, reduction of
waste, increased compostability of biode-
gradable bioplastics, decreasing the level of
greenhouse gas emissions, work creation, dis-
posal of agricultural film, better technical
characteristics. However, the scale of bioplas-
tics production is still low, so its role in green
and sustainable economy as a substitute to
conventional plastics is still insignificant. It
can be explained by certain disadvantages of
bioplastics production and application, in par-
ticular, such as unsustainable land use, the
price of resin and the amount of sales, low
level of consumers’ engagement, legislation
problems. Where barriers in bioplastics’ im-
plication have been identified, it is important
to continue researching in order to evaluate
different aspects of bioplastic market, to an-
ticipate its emerging prospects and to provide
recommendations to minimize negative ef-
fects of bioplastic usage.
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MenbHuk .I'., Kybamko O.B., [iseHb B.C., KyuyepeHko [1.B., lzHamuyeHko B.M. Bupo6Huymso 6ionnacmuky onsa
YUPKYNAYilHOT eKOHOMIKU i cCmUuMylo8aHHA cecmeliHOBO20 pO3B8UMKY

Mema cmammi - docnidumu nepesazu i HeAoJliKU BUKOPUCMAHHA 6ion/1lacmuKy 8 cucmemi 20cnodaproBaHHs, (020 eKos102i4Hi,
eKOHOMiYHi U coyianbHi edpekmu nopisHAHO 3i 3g8udaliHUMU niacmmacamu.

Memoduka docnidxeHHA. BukopucmaHo memod nopisHA/NbHO20 aHasi3y Ona po3z2nady nepesaz i HeAONiKi8 BUKOPUCMAHHA
6ionnacmuky.

Pe3ysibmamu docnidxkeHHA. BusHaveHo, wo 6ionnacmuKk mae ocobsusi ekosio2ibdHi nepesazu nopisHAHO i3 38uYaliHUMU nJjiac-
MuKamu, 30Kpema, MiHIMi3yembca 3anexHicmb 8i0 BUYEpNHO20 BUKONHO20 NA/IUBA MA 3MEHWYHMbCA BUKUOU NApPHUKOBUX 2a3is.
Kpim moezo, gid3Ha4yaembca, wo 6ion1acmuK CnpusE NOCUJIEHHI0 eHep2emuyYHOoi 6e3neKu B8iMmYuU3HAHOT eKOHOMIKU 3a pPaxyHOK 3HU-
JKEeHHSA CNOXXUBAHHA eHepaopecypcis i MeHWoi 3anexHocmi 8id Hagmu. KopomKocmpokosi eKOHOMiYHi nepesazu 6ionsacmuky He
3a6e3nevylomb nepesaz Had 3s8uyvalHUMU naacmukamu. OOHaKk 00B820CMPOKOBA nepcneKkmusa supobHuymsa 6ionsacmuky SBHO
BUpPAKeHa 3aB0AKU 3HUXXEHHI0 piBHA 3a6pyOHeHHA ma NidBUWEHHI0 CYMiCHOCMi 3 NpUPOCHUMU KOMNOHeHmamu, Hacamnepeo i3 epy-
HMoM. 32i0HO 3 00epXaHUMU pe3y/ibmamamu, 6ion1acmuKku marmes 6a2amo nepesaz NOPiBHAHO 3i 38uUYalHUMU NJIACMMACamu,
BK/II0HAOYU 3MeHLWEeHHA Kislbkocmi sy2neyesux 8i0xodis, 3HUXEHHS CNOXUBAHHA eHepeii, HasBHiCMb YucCaeHHUX sapiaHmis 3aKiH-
YeHHA mepMiHy eKcnyamayii, 3MeHWeHHA 8iodxodis, nidBuWeHHA cyMicHOCmi naacmukis, wo 6iopaskaadarmsecs, 3HUXKEHHA piBHA
BUKUOJi8 NAPHUKOBUX 2a3i8, CMBOPEHHA poboYuX MicUyb, YmMuAi3ayis CilbCbKo20cnodapCbKUX (CNOXKUBYUX) YNAKOBOK, KPAWwi MexHi4YHi
xapakmepucmuku. Lli nepegaau cnpusomb 3pOCMAHHIO pUHKY 6ioniacmuky. OOHaK HecmabisibHe BUKOPUCMAHHA 3eMAi, UiHosi Ha-
¢dmosi woku, Hu3bKull piBeHb 3a/1y4eHHA Cnoxusadis, npobsemu 3aKoHoOascmsa po32/780armbcs AK cymmesi 6ap'epu 018 36i/b-
WeHHA BUKOPUCMAHHA 6ionjiacmuky.

EneMeHmu Haykosoi HOBU3HU. 3anponoHOBAHO MeopemuYHy KOoHYenyito supobHuUymea 6ionsacmuky, AKka Ha BiOMiHy 8i0 icHy-
toyoi spaxosye (io2o0 nepesazu i HeOOIiKU Ha BCiX emanax *Ummeso20 YUKy NpoOYKYiT 0718 CmUMYI08aHHA YUPKYIAUiUHOT eKoHo-
MIKU ma cnpusAHHA CMasaoMy po3sumky.

lMpakmuyHa 3Hayywicmsb. [1o/192a€ Yy MOX/IUBOCMI BUKOPUCMAHHS 3aNPONOHOBAHUX Nioxodie sk 0118 po3pobku 6i3Hec-niaHis
peasibHUX npoekmis, mak i cmpamezil Micyesoz2o po3sumky. bibnioep.: 14.

Knto4osi cnosa: 6ionnacmuk; nepesazu 6ionaacmuky; Hedoaiku 6ioniacmuKy; cecmeliHOBa eKOHOMIKA; 3e/1eHa eKOHOMIKa.
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MenbHuk /1.I'., Ky6amko A.B., lNuseHb B.C., Ky4yepeHko I1.B., UenamyeHKo B.M. lpou3sodcmso 6uonsiacmuka 0,18 YUpKys-
YUOHHOU 3KOHOMUKU U CMUMYJ/IUPOBAHUSA cecmeliHo8020 pa3sumus

Llenb cmambu - uccnedosams npeumyujecmsa u HeAoCMamku UCNo/1b308aHUA 6UONIACMUKA 8 cucmeme X03AlcmaosaHus, e2o
3KO/I02UYeCKUE, IKOHOMUYECKUe U coyuasbHble 3¢hheKmbl N0 CPasHeHUIo ¢ 06bIYHbIMU NIACMMAccamu.

Memoduka uccnedogaHus. Mcnoib308aH Memod CpasHUMeIbHO20 aHA1U3a 018 PACCMOMPEHUS NpeuMywecms U HedoCmamkos
ucno/1b308aHUA buonsiacmuka.

Pe3ysibmamsi uccnedosaHus. OnpedenieHo, Ymo 6UONIACMUK uUmMeem 0cobble 3K0J102udecKue NpeuMylecmaa No CpasHeHur ¢
06bIYHBIMU NIACMUKAMU, 8 4aCMHOCMU, MUHUMU3UPYEemCA 3a8UCUMOCMb OM UCYepnaemoz20 UCKONaeMo20 MonJiusa U YyMeHbwarom-
€S 8bIBPOCHI NAPHUKOBbIX 2a308. Kpome moao, ommeyaemcs, Ymo 6uoniacmuk cnoco6cmsyem ycusieHuro 3Hepeemuydeckoli 6e3onac-
HoCmu omeyvecmseHHOU 3KOHOMUKU 3a c4Yem CHUXXeHUA nompeb6/ieHUs 3Hepaopecypcos U MeHbwel 3asucumocmu om Hechmu. Kpam-
KOCPOYHble 3KOHOMUYeCcKue npeumyuwjecmsa 6uonacmuKka He obecneyusarnm npeumyujecms no CpasHeHur ¢ 0b6bIYHbIMU niacmu-
Kamu. OOHaKko don120cpoYHas nepcnekmusa npou3sodcmsa 6uoniacmuKka A8HO BbipaxkeHa 6/1a200apsA CHUXKEHUK YPOBHA 3a2pA3He-
HUA U NOBbIWEHUI0 COBMEeCMUMOCMU C NPUPOOHLIMU KOMNOHEHmMamu, npexoe sce2o ¢ no4sol. Co21acHO nNoJlyYeHHbIM pe3y/ibma-
mam, 6uonanacmuKku UMerom MHO20 Npeumyujecms No CPasHeHUto ¢ 06bIYHbIMU NIACMMACCaMU, BK/OYAA YMeHbLIeHUe KouYyecmsaa
ye/1epo0HbIX 0MX0008, CHUXeHue nompeb/ieHUs 3Hepauu, Ha/u4yue MHO204UC/IEHHbIX BAPUAHMOB OKOHYAHUA CPOKA 3KcnJyamayuu,
YMeHblUeHUe omxo008, NOBbILEHUE COBMECMUMOCMU 6UopasiazaeMbix NJIACMUKOB, CHUXeHUe YPOBHA 8bI6POCO8 NAPHUKOBbLIX 2a-
308, co30aHue paboyux mecm, Yymuau3ayusa CesbCKoxo3AlUcmBeHHbIX (nompebumenibCKUX) YNAaKoBOK, JyHliue mexHuUYecKue Xapak-
mepucmuku. 3mu npeumyujecmaa cnocobcmayrom pocmy pbiHKa 6uonsiacmuka. OOHAKO HecmabusibHoe UCNo/1b308aHUe 3eM/U,
yeHosble HegbmsaHble WOKU, HU3KUl yposeHb npussiedeHus nompebumenel, npobiembl 3aKoHOOameIbCmaa paccMampusarmcs Kaxk
cyujecmaeHHble 6apbepbl 018 y8e/IudeHUs UCNo/1b308aHUA 6UONIACMUKA.

SnemeHmbl Hay4yHoU HoBU3HbI. [pedsioKeHa meopemuyeckas KoHyenyua npou3goocmsa 6uonsacmuka, Komopas 8 omJju4ue
om cywecmsyruwell y4umsisaem e2o0 npeumywecmsa u HedoCmamku Ha 8CeX 3mManax }XU3HeHH020 YUKJ/1a NpodyKyuu 019 CmuMyJiu-
POBAHUA UUPKYIAYUOHHOU 3KOHOMUKU U codelicmaus ycmoliyusomy passumuro.

lMpakmuyeckaa 3Hayumocmb. Cocmoum 8 BO3MOXKHOCIMU UCNOJ/Ib308AHUA NPEOJIOKEHHbIX N0OX0008 KAk 014 paspabomku 6us-
Hec-nJIaHo8 peaJsibHbIX NPOeKMOo8, Mak u cmpameauli MecmHo20 pa3sumus. bubnuoep.: 14.

Knwouyesble cnoga: 6uoniacmuk; npeumyujecmsa 6uonsiacmuka; Hedocmamku 6uoniacmuka; cecmeliHosas 3KOHOMUKQ; 3e/1e-
HasA 3KOHOMUKQ.
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