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Sustainable alternatives to plastic: solutions to reduce environmental pollution

Abstract

Main problem: Plastic pollution from single-use plastics causes threats to human health,
biodiversity, and ecosystems worldwide. This study explores alternatives to plastic to reduce
environmental pollution in Ust-Kamenogorsk (Oskemen), Kazakhstan.

Methods: We used a mixed-methods approach: a survey (~150 respondents) to quantify daily
plastic use, focus groups (5 students) to discuss usage patterns and alternatives, and semi-structured
expert interviews (2 experts) to examine waste challenges.

Results and their significance: The survey revealed that plastic packaging (bags) and bottles
have the highest daily usage scores (around 3.8 and 3.2 on a 1-5 scale), whereas plastic toys scored
lowest (~2.0). Most respondents expressed neutral or moderate satisfaction with plastic products.
Focus group participants agreed that plastic is integral to food storage, packaging, and medicine, but
suggested reusable bags, water fountains, and paper packaging as local alternatives. Interviewed
experts cited plastic’s low cost and convenience as barriers to replacement, noted insufficient
recycling infrastructure (only about 21.9 % of plastic waste is recycled in Kazakhstan), and advocated
incentives such as government subsidies or bans. Overall, findings emphasize the importance of public
education campaigns, improved recycling systems, and policies (e.g., bans on plastic bags and
incentives) to shift consumer behavior towards sustainable alternatives. Such measures could
significantly reduce plastic pollution and support environmental sustainability.
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Introduction

Plastic pollution is one of the most critical global environmental problems, threatening human
health, biodiversity, and ecosystems. Cheap single-use plastics are ubiquitous yet persist in the
environment for centuries. In Kazakhstan’s industrial city of Ust-Kamenogorsk (Oskemen), reliance
on plastic products is high, but recycling rates are low (only about 21.9 % of plastic waste was
recycled in 2021). The study objective is to quantify public awareness of plastic issues, document the
role of plastic in daily life, and evaluate feasible sustainable alternatives to reduce plastic waste.
Previous studies highlight the need for combined technological and policy solutions and the potential
of biodegradable polymers (e.g. PHA, PLA) under proper waste systems. Consumer concern and
behavior are key factors in plastic reduction, so we included both consumer surveys and expert
opinions in our analysis. The findings aim to guide local policies and initiatives for greener
consumption.

Materials and Methods

A mixed-methods design was employed. A quantitative survey (distributed via Google Forms
to students, teachers, and residents of Oskemen) collected ~150 responses on frequency of daily use of
various plastic products (bags, bottles, containers, etc.) using Likert scales (1 = never, 5 = very
frequently) and satisfaction with plastics. The survey remained open for two weeks. Respondents were
assured confidentiality.

Qualitative data came from two sources. First, a focus group discussion was held with 5 high-
school students (grades 10-12) to explore attitudes toward plastic use and alternatives. We asked
about common plastic items, inconveniences, and suggested solutions (e.g., reusable items, recycling).
Second, semi-structured interviews (~20-30 min each) were conducted with two local experts (in
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ecology and waste management) to probe knowledge of plastic pollution, barriers to alternatives, and
potential interventions. These sessions were audio-recorded and transcribed, with recurring themes
coded for analysis. The combined methods allow triangulation: broad quantitative patterns from the
survey, and in-depth perspectives from focus group and interviews.

Results

Survey: 150 respondents completed the survey. Figure 1 (below) and Table 1 summarize key
findings. The satisfaction ratings for plastic products were mostly neutral: 58 % of participants
reported a neutral or indifferent attitude, 17 % “satisfied”, 17 % “very satisfied”, and only 4 % each
“dissatisfied” or “very dissatisfied” (out of 50 respondents, see Table 1).

Tablel— Distribution of satisfaction with plastic products (survey of 50 Oskemen residents)

Product (plastic) Average daily use (1-5)
Bags (shopping packages) 3.78
Bottles (water/drinks) 3.22
Stationery (office use) 3.63
Plates and cookware 2.76
Food containers 2.61
Toys 1.96

The table shows that plastic bags (packaging) and bottles are the most frequently used items
(highest average scores), whereas plastic toys are least used.

Focus Group: Participants confirmed that plastic is highly prevalent in daily life (food
packaging, containers, medicine). All agreed that plastic makes food transport and storage convenient,
and is “irreplaceable” in medical supplies due to hygiene. However, they identified altermatives: using
reusable fabric bags instead of disposable plastic bags, installing more drinking-water fountains to
avoid bottled water, and shifting to paper or plant-based packaging. They noted that lack of public
awareness is a hurdle: “If people understand how harmful plastic is, they will choose differently.”
Participants also suggested waste separation and city policies (e.g. banning single-use bags) to
encourage change.

Interviews: Experts echoed that plastic’s low cost and availability drive its widespread use.
They noted that current recycling and waste-sorting infrastructure is weak, so most plastic ends up in
landfills or the Bukhtarma reservoir. Interviewees considered policy interventions essential: examples
included government incentives or subsidies for reusable products, strict regulations (similar to plastic
bans in EU countries), and public education campaigns. They emphasized that without such measures,
consumers and businesses have little motivation to switch to greener materials.

Discussion

Our findings indicate that plastic dominates daily consumption in Oskemen, consistent with
global trends. The high use of bags and bottles (average ~3.8 and 3.2) reflects plastic’s convenience
and availability. This aligns with Cavaliere et al. (2020), who found that consumer concern and
knowledge strongly influence willingness to avoid plastics. Here, most respondents were neutral about
plastics, suggesting moderate awareness; experts confirmed that many residents lack information on
plastic’s environmental impact.

The results also reveal systemic issues: interviews showed that cheap plastic (low price, easy
purchase) is the main barrier to alternatives, echoing Miilhaupt (2013)’s observation of cost
advantages for plastics. Low recycling rates (only ~21.9% in Kazakhstan) mean that sustainable
materials alone are insufficient without waste management improvements.

Policy and education are critical. Recommended measures in the literature include bans on
single-use items, levies, and improved recycling guidelines. Our participants’ suggestions (e.g. plastic
bag bans, reuse incentives) are consistent with these. Solutions should integrate infrastructure and
policies suitable for the local context. For example, expanding recycling facilities and school programs
(education) would complement stricter regulations.

Overall, promoting alteratives (biodegradable materials, reusables) will require coordinated
efforts: public awareness campaigns, government support, and business participation. Without these,
plastic consumption is likely to remain high despite its recognized harms.
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Conclusion

This study confirms that plastic remains an indispensable part of daily life in Oskemen, yet
also highlights significant opportunities to reduce its use. Students and experts identified feasible
alternatives (reusable bags, water fountains, paper packaging) and underscored the need for systemic
changes. Key recommendations include increasing environmental education, improving waste
management infrastructure, and implementing policy incentives such as subsidies for green products
or bans on certain plastics. By adopting these measures locally-aligned with global best practices - the
community can lower plastic pollution and advance towards sustainability. Future work should
evaluate the effectiveness of specific interventions (e.g. bag taxes, school programs) and continue
monitoring consumer attitudes to guide policy.
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E.M. Kyal—lbll]leBl, A.E. Bek6aeBa'
! ©ckeMeH KamachIHBIH XUMHS-OUOOTHSUTBIK OAFBITHIHIAFbI Hazap0OaeB 3usitkepiik MekTeOi,
Kazakcran

IIacTMaccaHbIH TYPaKThI 0ajaMaiapbl: KOPIIAFAH OPTAHBIH JACTAHYBIH a3ailiTy memimaepi

bip perTik miuacTUKTIH JIaCTaHybl QJEMAET] ajaM JICHCAYJIbIFbIHBIH, OMOSPTYPIUIIKTIH KoHE
IKOKYHeNepliH Kayirnci3zirine karep TeHaipei; oy mocene KazakcraHHBIH OCKEMEH KanachlH/a oTe
©3€KTi, OWTKEeHI OHJa IUIaCTHK OHIMAEep KEHIHEH KOJJAHBUIAAbL 3epTTeyJe apajac TocuT
KOJITAHBUIIBI: KYHACTIKTI IJIACTUK KOJAAHY/bl CAHJBIK Oaranay yIuniH mamaMeH 150 KaTblcylibMeH
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cayaJHama JKypri3iuiji, TAaCTUK TYThIHY YJTLIepi MEH OalamaiapblH TAIKbUIAY VIIH 5 OKYyIIbIIaH
TYpaThiH (OKYC-TONTAp YHBIMIACTBHIPBUIIBI, KAIBIKTapAbl Oackapy MmpoljemMaiapblH 3epTTey
MaKCaThIH/IA 2 MaMaHMEH KapThUTail KyPBUTBIM/IBIK HHTEPBBIO OTKI3UIII.

Cayannama HoTHXKeJepi OOMBIHINA TIACTHK MAaKeTTep MeH OeTeNKeIep/iH naijanany KUiIir
€H JKOFapbI OOJIBI MILIKTHI (~3,8 skoHe ~3,2 Oart, 1-5 1ikana GoMbIHINA), Al MTACTHK OMBIHIIBIKTAD €H
temeH (~2,0). KenrereH peclioHIeHTTEp TUIACTUK OHIMICPIHEH HEUTpasIAbl HEMece opTailia JeHTei e
KaHaFaTTaHFaHBIH OUIMIpai. DOKyC-TONM KATHICYIIBUIAPHI IDIACTHKTIH a3bIK-TYJIKTI CakKray MeH
MeIMIMHA/IA KaKeTTi EKeHiH aTar OTTi, Oipak KalTa raiija’aHbpliaThH COMKEINEp, aybl3 cy OaraHaapbl
JKOHE Kara3 Kamnramaiap CHUSKTHI Oanamanapisl YCeiHAbL Capamnmibuiap IUIACTHKTIH ap3aHAbIFbl MCH
KOJDKETIMLTINIH 0acThl KeJepri Jer aTajpl, KaliTa eHJiey WHPPAKYPBHUILIMBIHBIH JICI3 €KEHIH alTTh
KOHE YKIMET CyOCUIUsUIapbl HEMECe 3aHHAMAIIBIK THIMBIMAAP CUSKTHI BIHTATAHABIPYJIAPIbl YChIHYIBI
YCBIHIBL.

Hotmkenep 9KONOTHSUIIBIK arapTy HayKaHAAPBIHBIH, KaliTa OHICYI JaMBITYIbIH KOHE CasiCH
mapanapapiH (MbICAIBI, MAaKeTTEpre THIMBIM CalTy/AblH) MaHbI3ABUIBIFBIH Kepcereni, Oy mapanap
TUTACTHK JaCTaHybIH alTapJIbIKTal a3alThIIl, TYPAKThI JaMyFa CeNTIiriH TUT13yl MYMKiH.

Tyuinoi  cozdep:mnacTuKka  Oanamanap, OWOBIIBIPAWTBIH  MONUMEpPIIEP,  KOFaMJIBIK
9KOJIOTHSUTBIK CaHa, KAJIBIKTap bl KaiiTa OHJIeY, SKOJIOTUSUIBIK casicar, KasakcraH, TypaKThl Jamy.

E.M. Kyanbimes', A.E. Bex6aepa'
'Ha3zap6aes MuTenIeKkTyaabHas K0T XUMUKO-OHOIOTHYECKOTO HATIPABJIECHHUS]
r. Yerp-Kamenoropcek, Kazaxcran

YcToiiunBble aJbTEPHATHBBI IVIACTHKY:
pelleHNs 0 CHUKEHUIO 3aTPsi3HEHU s OKPY KaloIeii cpeabl

3arpsi3HEHHE OJHOPA30BbIM IUIACTUKOM MPEJCTABISET Yrpo3y 3A0POBBIO  UEIOBEKa,
O0ropa3Ho00pa3nio 1 0E30MacCHOCTH 3KOCHCTEM BO BCEM MHpeE. JTa mpodieMa 0COOEHHO aKTyalbHa
st Yerp-Kamenoropeka (Kazaxcran), riae MMpPOKO HCHOJNB3YIOTCSA IUIACTUKOBBIE H3nenus. B
WCCIIEIOBAHNH UCIIOJIL30BAJICS CMEIIAHHBIA METOJMYECKHUI MOIX0/1: ObUT MPOBEICH OMPOC MPUMEPHO
150 y4acTHMKOB JUIsi KOJIMYECTBEHHOW OIEHKH €KeJTHEBHOTO HCIONB30BAHUS IUIACTHKA, OBUIH
OpraHn30BaHbl (HOKYC-TPYIMITBI U3 5 CTYJEHTOB JUTsl OOCY KIEHHS MOJiesield TIOTpeOIeHuUs MIacTHKa U
aIbTEPHATHB, a TAK)Ke OBUTH MPOBEACHBI TOTYCTPYKTYPUPOBAHHBIE HHTEPBBIO C 2 CICUATUCTAMH TS
M3y4eHHs! TPoOJIeM yIIPaBIEHUS OTXOJaMH.

CormnacHo pe3ynbTaTaM Onpoca, HanOOJBIIYIO YaCTOTY MCIOJIB30BAHMS UMEH TIaCTHKOBBIC
maketel U OyThuiku (~3,8 u ~3,2 Oamma mo mkaime oT 1 10 5), a HAMMEHBIIYI0 — TUTACTHKOBBIC
urpymika  (~2,0). BONBIIMHCTBO PECHOHACHTOB BBHIPA3WINM HEUTPATBHYIO WM YMEPEHHYIO
YAOBIETBOPEHHOCTH TUIACTUKOBBIMHU U3JENHUSIMU. YUYaCTHUKH (DOKYC-TPYIIbI OTMETHIIN, YTO TIIACTHK
HEOOXOJIMM JUIsi XPaHCHHS TIPOJYKTOB IHUTAHUS M JICKAPCTB, HO MPEUIOKUIN aTbTepPHATHBHBIC
BapHaHTHI, TAKUE KaK MHOTOPA30BbIe MaKeThl, OyTHUTKK JIJISl MUTHEBOM BOJBI M OyMarkHasl yIaKOBKa.
DKCIepThl HA3BAINM OCHOBHBIM MPEISTCTBHEM HU3KYIO CTOMMOCTD M JIOCTYITHOCTh TUIACTHKA, 3asBUJIN
0 cnaboil MHQPACTPYKType NepepaboTKH M MPEUIOKIIN HCIOJIB30BaTh TaKHE CTUMYJIBI, Kak
rOCyIapCTBEHHBIC CyOCHINU HITA 3aKOHOIATEIIbHBIC 3aIIPETHI.

Pesynbrarel MOAYEPKMBAIOT BAXKHOCTh KaMIIAHWK MO  HDKOJIOTHYECKOMY 0Opa30BaHHIO,
mporaranjipl mepepaboTKu OTXOJ0B U Mep IMOJUTHUKU (HApUMEp, 3alpeTa TUIACTUKOBBIX ITaKEeTOB),
KOTOpPBIE MOTYT 3HAYUTENIEHO COKPATHTH 3arpsi3HEHUE IUIACTHKOM W CIIOCOOCTBOBATH YCTOMIHBOMY
Pa3BUTHIO.

Kmoueevie cnoea: anbTepHATUBBI IJIACTHKY, OHOpasiaracMbie IMOJMMEPBI, SKOJIOTHYCCKOES
CO3HAHUE HACEIICHUSs, TepepadoTKa OTXOJIOB, JKOJOrMYecKas MoJMTHKa, KazaxcraH, ycroW4mBOe

pasBurHe.
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