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Abstract

Plastics play an important role in modern life and in the plastic market base industry and economy. Recently, the consideration of pollution in the
environment with plastics, especially micro-plastics and nano-plastics has been increased. Both micro-plastics and nano-plastics are the sources for
pollutants in the environment. However, bioplastics provide good quality products and can be a good alternative for the traditional type of plastics.
Bioplastics are divided into two main groups of biodegradable and bio base, or both. The new bioplastic will reduce environmental impacts like
carbon footprint, reduce fossil fuel consumption, decrease greenhouse gas, and provide a new waste management method based on recycling. The
production of bioplastic is compared to all types of plastics shows that bioplastic production only has one percent of 320 million tons of other types of
productions. In recent years and due to rising demand, the market is growing. Also, the effect of education and advertisement, and public awareness
will help the bioplastic industry, economy, and market to grow faster in the future. In addition, it is so important to reduce the dependency on fossil
resources by the innovation of bioplastic. Methodology of this paper is to review different articles about bioplastics, summarize the main aspects of
bioplastic effects, introduce different types of bioplastic, show economic perspective of bio plastic, and summarize different point of views about
future of bioplastic production. As a result, review of different articles show that bioplastics can replace with traditional plastics and bioplastic market
share show positive perspective in future. Results show that Increase in public awareness and also high demand of consumers, encourage producers to
have more and higher quality products. But, lack of legislation, standards, land competition, production cost, acceptable quality standards, and public
trust cause limitation for future development. Therefore, it seems that successful bioplastic market need more effort and time to find the way in social,

industrial, and economical aspects.
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1. Problem statement.

Generally, plastics implicate a polymer or polymeric
materials composed of repetitive units or monomers
which lead to macromolecular chain [1]. At the
beginning of the 20th century, polymeric materials have
been the center of industrials’ attention and grown as
one of the significant types of engineering materials [1].
Plastics can be found in the wide range of applications in
toys, vehicles, dressing, manufacturing materials,
electronics, packaging, and hygiene products [2].

Polymerization, polycondensation, and polyaddition
are the various sorts of reactions which can be used to
synthesize the polymeric macromolecules. The growth
of polyvinyl chloride (PVC) polymer by the
unsaturated vinyl chloride monomer is the basis of
polymerization. Unsaturated vinyl chloride monomers
produce reactive radicals through adding energy which
is interlock to each other leading the macromolecule
chains [1]. Commonly, the most discovered plastics in
the environment are including polyethylene (PE),
polyvinyl chloride (PVC), polypropylene (PP),
polyethylene (PET) and polystyrene (PS) [3, 4]. So, the
diversity in the compound leads to potential risks in the
environment [3, 5].

Thus, increasing the utilization of plastics and their
high degree of stability to the thermal and chemical
decay leads to the accumulation of these materials in
the environment [2, 6]. Although, there are many
attempts to recycle these present plastics [2, 7], a

fraction of them can be recycled, while the rest of them
reach the landfills [2, 8].

There are several types of plastic such as micro-
plastic, nano-plastic and bioplastic owing to their
different physical properties [2, 9].

Micro-plastic. According to NOAA, micro-plastics
are small plastic particles with less than 5mm in size
[10]. Primary micro-plastics and secondary micro-
plastics are the principal categorizations of micro-
plastics. The primary micro-plastics are created
deliberately for many uses in skin cleaner and air
blasting in sizes between 1 um and 5mm [11]. The
secondary micro-plastics are made through the cleavage
of large plastic particles in the environment [12].

Studies in marine environment reported that micro-
plastics ingestion is mortal in terms of environment
because of having perilous substances [13-16]. In
another word, there are two sources which are relevant to
the existence of perilous substances in micro-plastics.
One source is a substance which is used deliberately as a
new material to produce plastics. The other source is a
substance which is adsorbed to the plastics surface in the
environment, and it might be absorbed into the plastic
structure gradually [16].

Moreover, it is reported that application of sewer
sludge and compost including micro-plastics through the
decline of the plastic parts causes micro-plastics to
remain in the soil for many years [16]. In addition,
micro-plastics can affect human health. Utilization of
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cosmetics and use or keeping the plastic parts or
surfaces covering ingestion of dust in connection with
surfaces are the ways that human can be exposed [16].

Nano-plastic. With a large amount of consideration
to the micro-plastics, there are several studies to the
investigation of the separation of plastics less than 1um
in size [17-20]. Nano-plastics are particles which are
made through the decay of plastic parts to gain the size
of 1nmto 1 pum [17].

It should be noted that the term «nano-plastics» and
«nanomaterials» are not the same owing to their
production routes and physical and chemical
properties. According to the International Standard
Organization, nanomaterial is produced purposefully in
order to possess special properties such as their size,
shape, surface area, and combination for commercial
uses [17, 21-24]. On the other hand, nano-plastics are
made by ablation of micro-plastics [17]. Additionally,
due to the unintentional of this process, nano-plastics
are not relevant to the other natural or anthropogenic
materials [17, 25].

Based on different studies, due to the high ability of
transition across the lung and gut epithelial tissue,
nano-plastics are calamitous rather than micro-plastics
[13, 26]. Without a doubt, it can be seen the nano-
plastics litters in the oceanic part and their invasion
into the marine species [27]. Generally, more than
90 % of the ingested nano-platsics in the organ is
exorcized through the faces; while, only tiny particles
(below 150 um) remain across the gut epithelium,
leading cause of health problem [26].

Eventually, many benefits and opportunities have
been created in the field of development of bioplastic
by nanotechnology. Furthermore, the most significant
properties of manufactured bioplastics are strength,
pliability, and resistance [28, 29].

Bioplastic. Nowadays, production of bioplastics
become important by increasing fossil fuel price and
also increasing the environmental impact of traditional
plastics. These events lead the society and government
to be more concern about this issue. Bioplastics are
also produced by using renewable resources like sugar,
starch, or celluloses, and in some case by mixing this
material together for a different purpose. This
biotechnological process can reduce energy and raw
material consumption in production procedure [30].
Bioplastics are made from renewable resources and
produced by a range of microorganisms. There is a
different type of degradable plastics:

— photodegradable bioplastics that are sensitive to
light and using ultraviolet radiation can cause further
bacterial degradation;

— compostable bioplastics which are decomposed
biologically and do not leave any toxic elements;

— biodegradable bioplastics that break down into
biogases and biomass by microbial activities [9].

Bioplastics are divided into three groups with
different characteristics:

—bio-based  (or  partly  bio-based), non-
biodegradable plastics, such as bio-based polyethylene
(PE), polyethylene, terephthalate (PET) (so-called
drop-in solutions), bio-based technical performance
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polymers, such as numerous polyamides (PA), or (partly)
bio-based polyurethanes (PUR);

— biobased and biodegradable plastic such as PLA,
PHA, PBS;

— plastics that are based on fossil resources and
biodegradable such as PBAT [31].

According to predictions, the global bioplastic market
will grow at a rate of 20 to 25 percent per year. This
environmentally friendly material has both advantages
and disadvantages. Lower carbon footprint, energy
efficiency, and eco-safety are some of the advantages.
On the other hand, high cost, recycling, reducing raw
material, misuse and lack of legislation should be
mentioned as weakness. It should be mentioned that in
order to eliminate these disadvantages and have a more
sustainable market and industry, better recycling system,
restrict legislation, and standardization and management
should be applied [9]. According to figure 1, the
bioplastics at the right are the most preferable as they are
biodegradable and also compostable [9].

PVC PU,PS PET
ABS, PC

Bio-based

plastics

Figure 1 — Plastic spectrum in accordance
with the data [9]

Bioplastic market faces different obstacles such as:

— misunderstanding and lack of knowledge;

—lack of industry to produce, and also lack of
infrastructure for the end of life disposal in a landfill;

— limited amount of funding and legislation.

So, it seems that this young market needs government
support and also a governmental collaboration with
brand owners or companies that use bioplastics as raw
material [32].

2. Materials and methods.

As Environmental impacts and also non degradable
characteristics of traditional plastics which is the most
important weakness of this products lead to increase
public and environmentalist concerns for the future, this
review is done in order to compare weakness and strength
of bioplastic with conventional plastics. Therefore,
different articles are reviewed and summarized during this
research. Moreover, different statistical information and
graphs are also used from scientific articles and official
websites in order to compare economical and global
market condition and future point of views of both
products.

3. Results and discussion.

3.1. Global market share, Production capacity,
and Bio plastic market (Dynamic market growth). As
shown in figure 2, packaging has the highest market share
with almost 60 % of total bioplastic production capacity
[33]. According to figure 2, the textile industry is the
second market segment that uses almost 11 % of bioplastic
production. Automotive and transport and consumer goods
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have an equal amount (7 %) of bioplastic consumption.
The Electronics segment has less amount (2 %) in
comparison to the other market segments.

According to figure 2, most of the total bioplastic
market share is related to packaging. Moreover,
researches show that using bioplastics in other industrial
sectors like textile, building, and construction, and the
automobile industry is going to be increased [33].

Figure 3 also shows that bio-based/non-
biodegradable plastics like Bio-PET30 and BIO-PE are
the most useful type of bioplastics in packaging
industries. Most of biodegradable plastics (Starch
Blends) are used in agriculture and horticulture market.

2

sﬂ
Total:
2.05 million

— tonnes

7 | in %
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According to job market analysis by Europa Bio in 2016,
the bioplastic industry helps the countries to have
employment growth and also it has provided 23,000 jobs
in Europe in 2013 and this amount will be increased to
300,000 by 2030 [33].

Figure 4 shows us the industrial chain and process
from the agricultural land to the market. According to
figure 4, biochemical companies use agricultural
products like sugar cane, and vegetable oil in order to
produce resin. In the next step convertors, sections
change resin to different bioplastic products. The traders
buy these bioplastic products and introduce and sell them
to consumers.

Packaging (flexible & rigid)
@ Consumer goods

Automotive & transport
@ Building & construction
@ Textiles

Agriculture & horticulture
@ Electrics & electronics
@ Others

Table 2 — Bio plastics capacity in different market segments for 2017 (in accordance with the data [31])
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Table 3 — Different types of bio plastic capacity in industries 2017 (in accordance with the data [31])

Table 4 — Bio plastic industry chain (in accordance with the data [31])

3.2. Future perspectives and development
challenge of bio plastic. Bioplastic capacity and
quality show great potential in the future for several
reasons. The first reason is their lower carbon footprint
compare to other traditional types of bioplastic. The
second one is that the energy efficiency of bio plastics

is higher than normal plastics. Due to oil shortage and oil
value fluctuation, the price of the plastics made from oil
is not constant. The third reason is «Eco safety»; it
means that by using bioplastic, the emission of
greenhouse gasses will be decreased. So it will help to
reduce global warming [9].
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Bioplastic has a closed loop of resource
consumption which increases energy and resource
efficiency. New industries and market demands lead to
the production of compostable material with the
additional end of life duration like PLA, PHA, or PBS
[33].

Except for lots of advantages of bioplastics, there
are some disadvantages. Nowadays the cost of
bioplastics is higher than traditional plastics. But it is
predicted that we have a reduction in cost due to large-
scale production. Furthermore, if the bioplastics are not
separated from normal waste, they will contaminate the
recycling process. Also, there are too many countries
that do not have law or legislation about production,
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usage, and waste management of their bioplastic products.
Finally, there is still too many misunderstanding about
bioplastic concept and its degradation or compost ability,
and also some producers use the name of bioplastics to
increase their sells [9].

According to the latest market data revealed by
European Bioplastics [31] in cooperation with the research
institute nova—Institute in (figure 5), New biopolymers
like PLA (polylactic acid) and PHAs are 100 % bio-based
and biodegradable (Polyhydroxyalkanoates) and help the
economy of bio based and biodegradable to grow.
Approximately 10 % — 15 % bioplastics of the total plastic
market will increase its market share to 25 % — 30 % by
2020, and it will be over 10 billion by 2020 [9].

@ %thir i 7.8% ; 42% PBAT
(bio-based/ t
non-biodegradable) ‘ 4.1% PBS (4]
@ PET 20.5% 13.2% PLA ®
¢ 5.8% PHA ®
PA 11.0%
" A Total: 15.8% Starch blends @
o 0, 4 .
® PEF 29% : 2.44 milfion 1.4% Other
® PE 11.3% tonnes (biodegradable)
® PP* 20%
00000 o000O
Bio-based/non-biodegradable Biodegradable
55.5% 44.5%

Figure 5 — Global production capacities of bio plastics in 2022 (by material type), in accordance with the data [31]

It is also having a growth and production capacity
of 50% by 2022. Bio-based, non-biodegradable
plastics, currently contain 56 percent (1.2 million tons)
of the global bioplastics production capacities, and
including bio-based PE (polyethylene) and bio-based
PET (polyethylene terephthalate), and PA (polyam-
ides). According to figure 5, it is predicted that the
production of P.E will continue to grow. The
production of PET is changed to increase in production
of PEF (polyethylene furan ate), in recent years, which
is a new polymer that it is expected to enter the market
in 2022 [33]. According to figure 5, the first useful
bioplastic is PET which is related to the bio-based/non-
biodegradable group. In the second place, Starch
blends which are in Biodegradable group are used in
market and industries.

It should be mentioned that biodegradable produc-
tion capacity growth rate is significantly higher than
the Bio-based/biodegradable growth from 2017 to 2022
according to scientist prediction indicated in figure 6,
and the total production is increased from around
2.054 million tons in 2017 to 2.44 in 2022 [31].

According to figure 7, Asia produces around 50 %
of bioplastic around the world. In contrast, the least
amount except Australia/Oceania is related to South
America. Europe has second place in production
capacity of bioplastics [33].

50

According to figure 8, it is clear that the amount of
land used for growing renewable feedstock source for the
bioplastic production is less than 0.02 % of the global
agricultural area. Therefore, despite the predicted market
growth, there is no competition between traditional
agriculture and production of bioplastic, and around
97 % of global agricultural land area is used for pasture,
feed, and food.

In order to increase the sustainable development of
Europe’s bio-economy European bioplastics (EUBP)
decided to change a linear economy to a circular
economy, which has stricter rules, legislation, and
measurement. Circular economy package and Action
Plan has a different recommendation about sustainability
by promoting the use of bio-based products and also
collecting the bio-waste separately. According to the
Ellen MacArthur Foundation, the circular economy
changes the definition of bioplastic from «make, use,
dispose of» concept to more a circular model based on
«reuse, recycle or biodegradable».

So bioplastics are a good sample for bio-economy
and the circular economy as they reproduce CO; and use
renewable raw material to represent sustainable products
[34] Table 1 and 2 indicate the optimistic and pessimistic
point of view of bioplastic market share [32].
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in 1,000 tonnes

2,440
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Figure 6 — Bio plastic production capacity (2017-2022), in accordance with the data [31]
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Figure 7 — Bio plastic production capacity in different region, in accordance with the data [31]
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Figure 8 — Land use and bio plastics production 2017 and 2022, in accordance with the data [31]

Tablel — Optimistic point of view on bio plastic market [34]

Economy

Utility of bioplastic

Technology trend

Public policy

Big picture

All sectors of
manufacturing use
bioplastics as production
material

Bioplastics provide all
plastics industry’s
requirement for continued
growth

Large brand owners move
to advance sustainability
and green packaging
enterprise

Bioplastics use continues
to grow and expand

Bioplastics show the
unique advantages to
brand owners and
consumers

There is advance
technology in bioplastic
resources, production, and
recycle

Government support bio
based development

Due to increase in public
awareness, most adults
say that they would buy a
product if it «was a little
bit more expensive»
because it was made with
bioplastics

Plastics provide wide
functionality, for all
sectors

«Bioplastics has
environmental advantages
and end-of-life
capabilities».

There is an increase in
technology of bioplastic
resources, production, and
recycle

More than half of adults
has the willingness to pay
for bio plastic product

«We are still in evolution-
not a revolution-within
the plastics marketplace»
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Table 2 — Pessimistic point of view on bioplastic market [34

ISSN 2522-1892

Economy

Utility of bioplastic

Public policy

Big picture

«Current ample resource of
petroleum and natural gas with
low price have had an impact on
the research, adaptation and
usage of bioplastics»

«Misunderstanding and confusion
about «bio based» and
«biodegradable» is a big
limitation»

There is always a doubt about the
bio based certification

Public awareness and knowledge
is not enough

There is a lack of infrastructure
for end-of-life disposal options
other than landfill

Lack of legislation, regulation,
and testing standards for end-of-
life options

«There is still misunderstanding
and confusion about
origins/feedstock/disposal and
production»

«Debate about food VS fuel VS
plastics persist»

Conclusion and recommendations.
Due to new technology, industry, and an increase of

3. Society assurance and trust on benefit.
4. Quality of bio-based plastic products.

public awareness about the environmental effect of
common plastics, it seems that bioplastic market share
and production can grow in the future:

1. High competition in markets.

2. Increase in consumer demand.

3. Degradable characteristic of bioplastics, Encourage
the producer to use bioplastics in their products.

Although it is predicted that a bioplastic market
share is increased, it should be noted that there are
many limitations can eliminate this progress. The main
problems may be due to:

1. Lack of legislation, standard, and governmental
support will cause a problem for future development.

2. According to the land use data in figure 8, there
is still some debate between traditional agriculture for
pasture, food, and feed and on the other side the

According to the optimistic and pessimistic point of
view, it seems that bioplastic market as a new aspect will
face a different challenge, and needs more time and
effort to be an acceptable term among social, industrial,
and economical point of views.
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H. Mo3addapi, A. Xoanedapin, H. Mo3zaddapi

orJsig: AOCIIIXKEHHSI BIUIMBY IINIACTMAC HA JAOBKULJISA, IIOBAJIBHUI PUHOK BIOILIACTUKY 1 HOIo
NMEPCIHEKTUBU HA MAMBYTHE

[InacTMacH TpaloTh BAXKIHBY POJIb B CY4aCHOMY JKUTTI, @ TAKOXK B IHIYCTpIil Ta €KOHOMILl PUHKY miactMac. OCTaHHIM YacoM 3pocia yBara 10
3a0pyAHEHHsT HABKOJIMIIHBOTO CEPEfOBHIIA IIACTMACAMHU, OCOONHBO MIKPOIUIACTHKAMH ¥ HAaHOMIACTUKAMH. | MIKpOMIACTHKH, i HAHOMJIACTUKH €
JpKepenamn  3a0pyjHeHHs aoBkimmss. Ilpore, OiomnacTuky 3a0e3nedyioTh XOPOIIy SKICTh MPOAYKIIT i MOXYTh OyTH XOpOIIOK albTepPHATHBOIO
TpaJULIHOMY THIy IulacTMac. bioriacTuku nmoaiisaoTs Ha Oiopo3kiajaHi i Ti, MarTh OiosoriuHy ocHoBy. HoBuil OiomuiacTMK 3MEHIIMTH BIUIMB Ha
JIOBKLIUISA, HAIIPUKJIAJ], BYTJICLIEBUH CITiJI, CKOPOTHTB CIIOKHBAHHS BUKOITHOTO MaJMBa, CKOPOTHTh BUKHU/IM [1aPHUKOBHX I'a3iB i 3a0e31€4NTh HOBUI METON
YIpaBIIiHHS BiIXOJ[aMH, 3aCHOBaHUI Ha 1epepoObii. BupoOHUIITBO OHOMIacTHKA Y MOPIBHAHHI 3 yciMa BUIaMH IUIaCTMAcC MOKA3ye, 10 Ha BUPOOHHUILITBO
OuornacTUKa JOBOAUTHCS TUIBKU OAMH BiZICOTOK BiJ 320 MIIH. T IHIIMX BUAIB NpoayKuil. B ocTaHHi pokH y 3B'I3Ky 31 3pOCTaHHSM IIONUTY Ha IJIACTHK,
PHHOK 3pocTae. KpiM Toro, BIJIMB OCBITH 1 peKJIaMH, a TAKOX 00I3HAHOCTI rPOMaJICBKOCTI JIONOMOXE 010MIacTH4HIA POMHUCIOBOCTI, EKOHOMIL 1 PHHKY
PO3IIMPIOBATUCH LIBHJIIIE B MaiOyTHbOMY. KpiM TOro, 1ye BaXJIMBO 3MEHLIMTH 3aJISKHICTh BiJl BUKOIHMX PECYpCiB 3a JIONOMOIOK iHHOBAIliit
OuoractTuky. MeTojouoris 1i€i cTaTTi nosisirae B OrJIAAi pisHUX IyOunikaiiil, B SIKMX JOCIIJDKEHI mpoOiaeMu OiomiacThka, y3arajJbHEHHI OCHOBHUX
aCreKTiB OioriacTHYHUX e(eKTiB, MpeICTaBieH] Pi3HUX THIB OMOIUIACTHKA, AEMOHCTpALil eKOHOMIYHOI MEepCHEeKTHBU OIOIUIACTHKY # y3arajibHEHHI
PI3HHX TOYOK 30py Ha MaiOyTHe BUPOOHMLTBO OHOILUIACTHKA. B pe3ynbTaTi oriisay mokasye, o OiONIacTUK MOXe 3aMiHUTH TpaJulliiiHi IulacTMacy, a
YacTKa PUHKY OMOIUIACTHKA ITOKAa3ye MO3UTHBHY IEPCIIEKTUBY B MailOyTHBOMY. Pe3yibTaTi MOKa3yloTh, 110 MiIBUIIEHHS 00i3HAHOCTI I'POMaJICHKOCTI,
TAaKO)XK BUCOKMII IOINMT CHOXKMBAyiB CIOHYKAIOTh BHUPOOHMKIB OTPUMYBAaTH OLIBII SKICHI TOBapu. AJe BiACYTHICTh 3aKOHOJABCTBA, CTAaHJIAPTIB,
KOHKYPEHLIT 3a 3eMJII0, BUPOOHMYMX BUTPAT, IPUHHATHUX CTAHIAPTIB SKOCTI i CYCHUIBHOI OBIpU CTBOPIOIOTH OOMEXEHHS ISl MAaOyTHHOrO PO3BUTKY.
Tomy, cxoske, IO yCHIIIHOMY PHUHKY OMOIJIACTHKY MOTPiOHO Oijblie 3ycHib i yacy, mo0 3HAHTH BHXiJ B COLIAJILHUX, IPOMUCIOBUX 1 €KOHOMIYHHX
aCIIeKTax.

Ku11040Bi cJ10Ba: TOBKILISL; MIKPOIUIACTIK; HAHO-TUIACTHK; O10MIIACTHK; III00AbHUN PUHOK; eKOHOMIKA.
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H. Mo3addapun, A. Xonedapun, H. Mo3zaddapu

OB30P: MCCJIEJOBAHUE BJUAHUA IUIACTMACC HA OKPYKAIOIIYIO CPEAY, TJIOBAJBHBIA PBIHOK
BUOIIVIACTUKA U EI'O NIEPCIIEKTUBbI HA BYIYIIEE

ITnacTMacchl HTPalOT BaKHYIO POIb B COBPEMEHHOMN JKH3HM, a TAKKE B MHIYCTPUH M SKOHOMHUKE PBIHKA IIacTMacc. B mocnennee Bpems BO3pocio
BHHUMaHHE K 3arpA3HEHHIO OKPYIKAIOIIeH Cpebl MIacCTMACCAMH, OCOOCHHO MUKPOIIIACTUKAMU M HAHOIUIACTHKAMH. M MHKPOIUIACTHKY, H HAHOIIACT HKU
SIBJIAIOTCS. HCTOUHUKAMH 3arPs3HEHHs OKpYyKarollei cpensl. Tem He MeHee, OHOIIACTHKH 00ECIEUHBAIOT XOpOIIee KaueCTBO MPOAYKIMU U MOT'YT OBITh
XOpoIIel anbTepHaTHBOH TPaJUIMOHHOMY THIIy IIACTMAcC. BHOIIACTHKU pa3mensdioT Ha OuopasnaraeMble U Te, KOTOPbIE UMEIOT OMOIOTHYECKYIO
ocHOBY. HOBBIIf OHONIACTHK YMEHBIIHT BO3JCHCTBHE Ha OKPYKAIONIYIO Cpefly, HallpHMEp, COKPaTHT YIIEPOIHBIA Cle, HOTpeOIeHHE HCKOaeMOoro
TOIINBA, BEIOPOCHI IAPHUKOBBIX Ta30B U 00ECIEUNT HOBBI METOZ YIPaBICHHs OTXOAAMH, OCHOBaHHBIA Ha mepepaboTke. I[IponsBonacTBo GuomIIacTHKA
10 CPABHEHHUIO CO BCEMH BHIAMH ILIACTMACC OKA3bIBACT, YTO HA IPOM3BOACTBO OMOMIACTHKA IPUXOJUTCS TONBKO OAMH IPOLEHT OT 320 MIH. T APYrux
BUJIOB NPOAYKIHU. B mocnenHue rofsl B CBA3M C POCTOM CIPOca PHIHOK pacteT. Kpome Toro, BimsHume 0Opa3oBaHHS M PEKIAMbl, a TaKKe
OCBEJJOMJICHHOCTH OOILECTBEHHOCTH MOMOXKET IPOMBILIICHHOCTH OMOIUIACTUKA, SKOHOMHUKE M PBIHKY pact ObicTpee B Oynymiem. Kpome Toro, oueHb
Ba)KHO YMEHBIINTh 3aBHCHMOCTh OT HCKONAEMBIX PECYPCOB C IIOMOIIbIO HHHOBALMI OHOMIACTHKA. METODOIOrHs 3TOH CTaThH 3aKiIIOvaeTcsi B 0030pe
pa3NMYHBIX ITyOJIMKAIMA, B KOTOPBIX HCCIIEOBAaHBI MPOOJIEMBbl OMOMIACTHKA, OOOOIICHWM OCHOBHBIX acreKToB 3((EeKTHBHOCTH OHOILIACTHKA,
MIPEACTaBICHIN PA3IMYHBIX THIIOB OMOIIIACTUKA, JEMOHCTPALlUY SKOHOMHYECKOH IIEePCIEKTHBB! OHOILUIACTHKOB U 00OOIEHNH Pa3INYHbIX TOYEK 3PCHHS
Ha OyZyllee IPOU3BOACTBO OMOIIIACTHKA. B pesynbTaTe 0030p MOKa3bIBAaeT, YTO OHOILIACTHK MOXKHO 3aMEHUTH TPAAHIMOHHBIC ITACTMACCHI, a JOJT
pbIHKa OHOIIACTHKA IIOKAa3bIBAaeT IIOJOXKUTEIbHYIO MHEPCHEKTUBY B OymymeMm. Pe3ynbTaThl HOKa3bIBAaIOT, YTO IOBBIICHHE OCBEIOMIICHHOCTU
OOIIECTBEHHOCTH, a TaKKe BBICOKHH CIPOC MOTpedHTenell MOoOYXKIAIOT HMPOM3BOAMTENCH IOTydaTh Oonee KadecTBEHHBIE ToBaphl. Ho orcyrcrBme
3aKOHOZIATEeIbCTBA, CTAHIAPTOB, KOHKYPEHIIMH 3a 3€MIIIO, IIPOU3BOICTBEHHBIX 3aTpaT, MPHEMIIEMbIX CTAHIAPTOB KadecTBa M OOIIECTBEHHOTO JJOBEPHS
CO3JaI0T OTPaHUYEHHs A Oymymero pa3BuTHA. [losToMy, OXOXe, 9TO YCIIEIIHOMY PHIHKY OHOIIACTHKA HY)XKHO OONbIIE YCHIUH M BPEMEHH, YTOOBI
HANTH BBIXOJ B COL[HATIBHBIX, IPOMBILIICHHBIX U 9KOHOMHYIECKHUX aCIEKTaX.

KiioueBble cj10Ba: OKpyKalomiasi cpeia; MEKPOIIACTUK; HAHO-IIACTHK; OHOILIACTHK; ITI00aIbHBIA PHIHOK; 9KOHOMUKA.
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