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FOOD WASTE IN EDUCATIONAL INSTITUTIONS: THE ROLE OF ARTIFICIAL
INTELLIGENCE IN MITIGATION

Khaidar Ademy, Zhumadi Kamila

1%t year-students, Faculty of Economics
L.Gumilyov Eurasian National University
scientific supervisor Otyzbayeva K.Zh.

Abstract

Food waste in educational institutions is a significant global concern, contributing to
environmental, economic, and social issues. Schools and universities generate considerable
amounts of food waste due to overproduction, improper portioning, and lack of awareness among
students and staff. Artificial Intelligence (Al) is emerging as a promising solution to mitigate food
waste by optimizing food supply chains, enhancing waste monitoring, and promoting sustainable
consumption behaviors. This paper explores the causes of food waste in educational settings and
examines Al-based technologies that can help minimize waste. Through Al-driven forecasting,
automated waste sorting, and data analytics, institutions can significantly reduce their food waste
footprint.

Keywords: Food waste, Educational institutions, Artificial Intelligence, Waste reduction,
Sustainability

Food waste is a pressing issue worldwide, with educational institutions being significant
contributors. Schools, colleges, and universities serve thousands of meals daily, often leading to
substantial food losses due to inefficient meal planning, excessive portions, and limited awareness
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of sustainability practices. The Food and Agriculture Organization (FAQO) estimates that nearly
one-third of all food produced globally is wasted (FAO, 2019). Addressing food waste in
educational institutions is crucial not only for cost reduction but also for environmental
sustainability and social responsibility. Artificial Intelligence (Al) presents innovative solutions
for tackling this issue by improving waste management, optimizing meal planning, and engaging
students in sustainable practices.
The Problem of Food Waste in Educational Institutions
Educational institutions generate food waste due to various factors, including:
e Overproduction: Institutions often prepare more meals than needed, leading to excess
food disposal.
e Lack of Predictive Planning: Traditional food preparation methods rely on estimations
rather than data-driven insights.

e Student Consumption Patterns: Many students discard uneaten food
due to oversized portions or menu preferences.
e Inefficient Inventory Management: Poor monitoring of food supplies results in spoilage

and unnecessary waste.
e Limited Awareness: Students and staff often lack knowledge about the environmental

impact of food waste.
To effectively address these issues, Al-based technologies offer practical solutions that can
enhance food management systems in educational institutions.
Al Solutions for Reducing Food Waste
Several Al-driven strategies can help educational institutions minimize food waste:
1.Predictive Analytics for Meal Planning

Al-powered systems analyze historical consumption data, seasonal trends, and student
preferences to predict meal demand accurately. Platforms like Winnow use Al-driven cameras to
track food waste, helping institutions optimize meal production and portion sizes. By
implementing Al-driven demand forecasting, schools can reduce overproduction and minimize
surplus food.
2.Smart Inventory Management

Al-based inventory management systems track food supplies in real time, alerting staff
when items are nearing expiration. These systems help reduce spoilage by suggesting usage plans
based on expiration dates. Al-powered solutions, such as Freshbyte, assist in maintaining an
optimized stock level, preventing excessive food purchases.
3. Automated Food Waste Monitoring and Sorting

Al and computer vision technologies enable automatic waste classification, ensuring
proper disposal and composting. Systems like Bin-e and TrashBot use Al to scan and categorize
waste, directing food scraps toward composting or redistribution programs. This automation
reduces human error and improves recycling efficiency.
4. Al-Powered Chatbots and Gamification

Al-driven chatbots educate students on food waste reduction by providing real-time
information about sustainable eating habits. Additionally, gamification strategies incentivize
students to reduce waste by rewarding sustainable choices. Al applications like Too Good To Go
encourage students to participate in food-saving initiatives by offering surplus meals at discounted
prices.
5. Smart Composting with Al
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Institutions can implement Al-driven composting systems that monitor temperature,
moisture, and microbial activity to accelerate organic waste breakdown. Al-powered composters,
such as Lomi, optimize composting conditions, converting food waste into nutrient-rich soil
efficiently.

Benefits of Al in Food Waste Reduction
Implementing Al in food waste management offers several benefits:
e Environmental Impact: Reducing waste decreases methane emissions from landfills and
conserves natural resources.
e Cost Savings: Al-driven food management helps institutions save money by optimizing
food purchases and reducing disposal costs.
e Improved Awareness: Al tools educate students and staff about the importance of
sustainable food consumption.
e Enhanced Efficiency: Automated sorting and inventory tracking streamline operations,
reducing manual labor.
Case Studies and Real-World Applications
Several institutions have successfully implemented Al-driven food waste reduction programs:
e University of California, Berkeley: Uses Al-based meal planning software to optimize

food portions, reducing waste by 30%.

e Sodexo’s AI-Powered Kitchens: This global food service provider integrates Al analytics
to minimize food loss in school cafeterias.
e Winnow's Al System in Schools: Various educational institutions have adopted Winnow’s

Al technology, cutting food waste by up to 50%.

These examples demonstrate the effectiveness of Al in promoting sustainable food consumption
and waste reduction.
Challenges and Limitations
Despite its potential, Al adoption in food waste management faces several challenges:
e Initial Implementation Costs: Al solutions require significant investment in technology
and training.
e Data Privacy Concerns: Al systems collect and analyze vast amounts of data, raising
privacy and security issues.
e Behavioral Barriers: Institutional and student resistance to change can hinder Al
adoption.
Addressing these challenges requires collaboration between policymakers, educational
administrators, and technology developers.
Conclusion

Al-driven technologies provide innovative and effective solutions for addressing food
waste in educational institutions. By implementing Al-powered predictive analytics, automated
waste monitoring, and smart inventory management, schools and universities can significantly
reduce their food waste footprint. While challenges exist, ongoing advancements in Al and
growing awareness of sustainability will drive further adoption of these technologies. Future
research should focus on expanding Al applications and assessing their long-term impact on food
waste reduction in educational settings.
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316.774
HUCKYCCTBEHHBI MHTEJJIEKT B OFYUEHUH U TPENTIOJABAHUU
NHOCTPAHHBIX A3BIKOB
Mycaobekosa 3.C.
HUmanzanuesa M. K.

EBpa3niicknii HannonanbHblii yHuBepcuteT umenu JI.LH. 'ymuiieBa, Acrana, Kazaxcran
AHHOTAUMSA: CTaThs HANPABJIEHA HA KPUTUYECKUI aHAJN3 MOTEHLMAJIA U BHI30BOB, CBSI3aHHBIX C
pa3pabotkoii  mporpammHoro obOecrnedenus CALL, oOcHOBaHHOrO Ha  TEXHOJIOTHSAX
HUCKYCCTBEHHOI'0O HHTEJUIEKTa, Ui CO3JaHusd aJanTHUBHOM, WHAMBUAYAJIU3UPOBAHHOU U
MHTEJUIEKTYaJIbHOW Cpebl NMPaKTUKU B KJIACCE MHOCTPAHHOIO si3blka. B craThe mpexacraBieH
0030p  KJIOYEBBIX TEPMUHOB, METOAOB U  Hauboiee  pacnpoCTpPaHEHHBIX  THUIIOB
y3Kocnenuanu3upoBanHoro MU, npuMeHsieMbIX B Ipolieccax U3ydeHus HHOCTPAHHBIX SI3bIKOB.
KaroueBble ¢j10Ba: HCKYCCTBEHHBIN HHTEIIEKT, IU(PPOBbIE TEXHOIOI MU, HUHOCTPAHHbIE S3bIKU

B nocnennue necstunetus 1mUQpPOBbIE TEXHOJOTHMHM MPHUBJICKJIN BHUMAHHE KaK HAay4yHOTO
coo01iecTBa, Tak ¥ MPAaKTUKOB B cepe MpernogaBaHus aHTIMHCKOro A3bIKa KaK MHOCTPAHHOTO
(English Language Teaching, ELT). Bonpoc o Tom, npenctaBisioT ju Hu(poBbIe TEXHOIOTHH
MPEUMYIIECTBEHHO MOAACPKKY TPAAUIIMOHHOMY 00pa30BaTeIbHOMY MPOIECCy WJIM, HAPOTHUB,
CO3/Ial0T JIOTIOJIHUTENbHBIE CIIO)KHOCTH, OCTAaeTCs IPEIMETOM aKaJeMHUYECKUX TUCKYCCHH.
OpnuM U3 Hanbosiee 3HAYUTENBHBIX TEXHOJIOTHYECKUX JOCTHKEHUH, MPUBIICKAIOUINX PACTYLIHA
UHTEpeC UccleoBaTeNel U MPaKTUKOB, ABJIAETCS UCKyccTBeHHBIN nHTEIeKkT (). B HayuHoit
JUTEpaType BCTPEUAETCd MHOKECTBO OIIPEAEIIEHUI TaHHOI O MOHATHS, OAHAKO MOXKHO BBIIEIUTH
obmuii 3HameHarenb: «MckycctBennslii nunTewiekt (M) npencrasisier coboif COBOKYIHOCTb
TEXHOJIOTU, HAMpPaBJICHHBIX Ha PEIIEHUE 3a/lay U BHIIOJHEHHE OMpeleieHHbIX (yHKIuH 0e3
HENOCPEACTBEHHOI0 BMELIaTeNbCTBa yesoBekan| 1]. Pa3Butue y3kocnennain3upoBaHHBIX CUCTEM
WU, npeqHazHadeHHBIX AJs PElIeHUs KOHKPETHBIX 3a/ad (HampuMep, TOJI0COBbIE MOMOIIHUKU
Siri, aBTOMaTU3MpOBaHHBIC O00pa3oBaTeNbHbIC MIAT(GOPMBI U POOOTU3UPOBAHHBIC CHCTEMBI),
JEMOHCTPUPYET, YTO HCKYCCTBEHHBIM MHTENJIEKT BBIMIET 33 PaMKU HCKIIOYUTEIbHO
aKaJeMMUYECKOro KOHIIeNTa W TMpPEeBpaTHiICS B 3HAUYMMBIM HHCTPYMEHT 0OOpa3oBaTesbHOU
npaktuku. BosmoxkHoctu MM B ananm3e OoibmIMX OOBEMOB JaHHBIX B PEKHUME pPEajbHOTO
BpPEMEHH, a TAK)Ke ITPUMEHEHUE TePEIOBBIX METOI0B 00pab0TKH MHPOPMAITUU OTKPHIBAIOT HOBBIE
MEPCIEKTUBEI B 00JIACTH MEPCOHANIM3UPOBAHHOTO 00y4eHus: U (POPMATUBHOTO OI[EHUBAHUS, YTO
MOATBEPKAAETCA pe3yIbTaTaAMU COBPEMEHHBIX UCCIEA0BaHMM [2].

[{upoBble TEXHOJIOTUU OKA3bIBAIOT BJIMSHUE HE TOJILKO HA METOAMKY MPETNoiaBaHus, HO U Ha
OpraHu3anuio o0pa3oBaTebHOro mporecca B 1edoM. OHU CIOCOOCTBYIOT CTHPAHHUIO T'PaHMIL
MeXAy (popMalbHBIM 00ydyeHHEM B Y4EOHBIX 3aBelCHUSX U HE(POPMaIbHBIMH BO3MOXHOCTIMU
OBJIQJICHUsI SI3bIKOM B TOBCEeIHEBHOM ku3HU [3]. Onnako BHenapeHue MM -opueHTHpOBaHHBIX
00pa3oBaTeIbHBIX CUCTEM B MPOIECC U3YUCHUSI HHOCTPAHHBIX S3BIKOB TPEOYeT MPHHIUITUAIBHO
HOBOT'O MOJXO0Ja CO CTOPOHBI Kak IperojaBaTesiel, Tak M oOyuarommxcs. B To ke Bpems
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