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AHOTAILIA

Ieop PIBIIIC. T'nobajibHe ynpaBJ/liHHSI BIAX0JaMH Ta KOPHOPaTUBHA
comiagpbHa BignmoBigaabHicTh. — Kaamidikamiiina HaykoBa Tmparsd Ha TpaBax
PYKOTIHCY.

Jucepramisa Ha 3700yTTs CTymeHs qokTopa dutocodii 3a crnemanbricTio 073
«MeHemKMEHT». — 3axiTHOYKPAiHCHKUH HAIllOHAJIBHUN YHIBEPCHUTET, TEPHOIILIb,
2024,

Y  nucepramii  3ampoONOHOBAHO HOBE BHPIMICHHS BaXXJIMBOTO  HAYKOBO-
MIPUKIIAHOTO 3aBJaHHS — OOTPYHTYBAHHA TCOPETHUHMX 3aCa/l YIPABIIHHS B1X0IaMA
Ta (hOpMyBaHHS COIIAIBEHOI KOPIOPATUBHOI BIAMOBIAAIBHOCTI B KOHTEKCTI PO3POOKH
MPUKIIAAHOT MOMIEII1 Peai3allli eKOJIOTIYHUX i CTpaTErYHuX MPIOPUTETIB O13HECY.

B xBamiikartiiiaiii po6OTI JOCTIIKEHO TEHE3UC TEOPETUYHUX TMIAXOMIB /10
BUBUYCHHS KOHIICTIIIIi TIOBO/DKCHHS 3 BIIXOJAaMHM, 30KpeMa pPe3yJbTaTH JOCITIKEHHS
MOKa3aJid, MO TOCIYTH 3 TOBOMKCHHA 3 BIAXOJAMHW € KIIIOYOBHMH TOCIYTaMd B
CHUCTEMI, SIKI TOBHHHI OyTH JOCTYMHI B yCIX rpoMamax. JloCaimKeHo, IO BIIXOAH
MOXKYTh TIPOSIBIISITHCS B PI3HUX (popmax, 1 iX kimacuikariis MoKe MaTH PI3HI BUMIPH.
Ax pesynbrar, mis kiracudikaili BIAXOMIB BUKOPUCTAHO ACKLIbKA THUIIOBUX O3HAK,
TaKUX AK 1X (PI3MYHMMA CTaH, BIACTHBOCTI, MOMUIMBICTh ITOBTOPHOTO BHKOPHCTAHHS,
3MIATHICTh A0 O10JIOTIYHOTO PO3KJIAJaHHs, TMOXOMKCHHS Ta MacmrTad BIUIMBY Ha
HABKOJIUIITHE CEPEIOBHINE. 3a3HAUCHO, 1[0 TEOpIid YIPABIIHHSA BIIXOJAMH HPOIIOHYE
KOHIICTITYaJlbHY OCHOBY JUIS PO3YMIHHA TPAKTUKH TOBO/DKCHHS 3 BIIXOIAMH,
BA3HAUEHHS KITIOUOBWX KOHIICTINIH 1 HaMpaIfOBaHHS METOAO0JOTI] €()EeKTUBHOTO
MTOBO/KEHHS 3 BlAX0MaMH. BeTaHoBIEHO, 10 cTalie YIPABIIHHAS BIIXOJAaMH 3HAYHOIO
MIPOIO 3aJIC)KUTh BiJlT BU3HAUCHHA 1 Kiacu(iKaiii «BIXOMIBY, AKI TICHO MOB’sI3aHE 3
TISTBHICTIO Ta CHOCOOOM JKHTTS JIIOAWHH. AKIIGHTOBAHO, IO CTPATErii yIpaBIlHHS
BIIXOJaMH CIIPSIMOBaHI Ha 3amoOiraHHsS YTBOPCHHIO BIIXOAIB, a/UKe HAMKPAIOKO
aJbTEPHATHBOIO iX yTWiI3amii € 3amo0iraHHd iX yTBOPEHHIO. BcraHOBIEHO, 110
MPEICTaBHUIIBKI CTPATeTli OXOIUTIOIOTH €KOJIOTTYHO CBIIOMI1 METOMW BUPOOHHUIITBA,

Takl SK BUKOPUCTAHHS MEHIN HEOC3MEUHWX MarepiajiiB, BIPOBAIKEHHA CYYACHHX



CHUCTEM JJIi MOHITOPHHTY 30epiraHHs HEOC3MEUHMX MareplajiB 1 BIPOBAHKCHHS
IHHOBAIIHUX METO/IIB XIMIYHOI HEHTpai3aIli Ta 30epeKeHHS BOIH.

B nwuceprariii mpoBeneHO TEOPETHUHY 1MSHTH(DIKAIIIO TEOPIH KOPHMOPATHBHOI
COIMAJIPHOI BIATOBIMAIIGHOCTI. ANanTOBAaHO TIpPaMiAy KOPMOPATHBHOI COIAIBHOT
BimmoBiaaIbHOCTI Keppomna g0 cydacHWX 1H(PACTPyKTYypHUX YMOB COIIAIbHOT
BIIMOBIAANBHOCTI KOMIIaHIi momo {ii B3aeMoaii B  II00allbHOMY  BHMIpI.
OxapakTepru30BaHO OCHOBHI BIAaCTUBOCTI Ta XapakrepucTuku Teopivi KCB, 3a3HaueHo,
o hipMa Mae MOPaJIbHUM 000B’ 30K TOCATATH COIIAJIbHHUX Ta CKOJOTTUYHUX HIJICH Ha
nonarok o (irancoBoi Buroau. CaMme TOMY, IHTEPECH CTEHKXOJIACPIB TTOBUHHI OyTH
BpaxoBaHI B TMporpaMax KOPHMOPATHBHOI COIMAJBHOI  BIAMOBINANIBHOCTI, a
BHKOPHUCTAHHS TEOPIi CTEHKXOIAEPIB MOTPeOye MPO30POCTI B yCiX O13HEC-TIPOIIECaX.

Haromomeno, 1o omnepariiiHa npakTaka OI3HECY MOXKE MaTd HETaTHBHI
HACJIIKH SK TSI TPUPOAHOTO CEPEAOBHINA, TaK 1 U 3I0POB’ s Ta 10OpoOyTy JNIOACH,
AKUH HE OOMEXY€ThbCS TPAIIBHAKAMH, a TONIMPIOETHCS HA MICIICBI TPOMajad Ta
CYCIIUIBCTBO B IIOMY. JlOCHIKEHO, IO CTBOPEHHS KOMILICKCHOI CHCTEMH
YIOPABIIIHAS E€KOJIOTTYHOIO O€3MEKOI0 J03BOJISAE TIANPHEMCTBAM BUKOPHUCTOBYBATH
CHHEPIreTHYHI TepeBard BCIX ii KOMITIOHEHTIB, TaKAM YHHOM ONTHMI3YIOUH
BHKOPUCTAHHS JKHTTEBO BAXKIMBHX MaTeplajiB 1 Opra”izamifiHAX pPecypcCiB.
3anpoBaKEHHS Takoi CHCTEMH B O13HeCI NIMOOKO BILTMBAE HA €KOHOMIUHI, COIaIbHI
Ta CKOJIOTIYHI aCTMeKTH. SIK pe3ynbTar, Takhi KOMIUICKCHUH MIaXim mnepeadadae
JOTPUMAHHS BHUPOOHWUYMX CTAHAAPTIB, TPYIOBHUX HOPM, MPOTOKOJIB TOBOMKCHHS 3
BHKHJAMH Ta BIIXOAAMH, peali3aliio IHIMIaTHB IIOA0 30epeKEHHS PECypCiB.
[TlincymoBano, MO0 rapaHTyBaTH >KUTTE3MATHICTH Y JOBTOCTPOKOBIA TEPCIEKTHBI,
MANPUEMCTBA TIOBWHHI HAIABATA MPIOPUTET €KOJOTIYHOMY 3aXHUCTY, €(PEKTUBHOCTI
BUKOPHUCTAHHS PECYPCIB 1 CYCMUTBHOMY OJIaromolyqdto, 0OCOONMMBO BIACHIH poOouUiid
CHUIL.

B po6oTi moCHimKEHO KOHIEMINIO EKOJIOTIYHOTO MEHEKMEHTY B CHCTEMI
MOBO/DKCHHS 3 BIAXOMAMH TIITXOM aHAJI3y CHUCTEMH EKOJIOTTYHOTO MEHEIKMEHTY,
OOTPYHTYBaHHSI TIEPEBAr BMIPOBAKCHHS EKOJOTTYHOTO MEHEDKMEHTY, PO3pPOOKY

THCTPYMEHTIB €KOJIOTTYHOTO MEHE/KMEHTY. HaromomeHno, 1o BOpoOBaHKEHHS



CTparerii  KOPIOPAaTHMBHOI  COIMIAJIbHOI  BIATOBIJAJBHOCTI  MOXKE  JIO3BOJIUTH
OprafizamisiM 3MIIIHATA CBOIO PEIMyTaIllio, COIIajbHy 3HAUMMICTHh 1 JOBTOCTPOKOBY
CTiiiKicTh. KpimM TOrO, MATBEPIKEHO, MO KIIOYOBA POJIH YIPABIIHHS HABKOJIWIITHIM
CEPEIOBHINCM TIONIATa€ B IOKPAMIeHH] (DI3HYHUX, COIMIANbHUX Ta EKOHOMIYHHX
aCmeKTIB TIANPUEMCTBA YW TPOEKTy. BceraHoBiaeHo, 1o cdepa ymnpaBiaiHHA
HABKOJIAIITHIM CEPEIOBHINEM OXOILIIOE COIMIATbHO-EKOHOMIUHI, TIOJIITHYH] Ta HAYKOBI
aCIIeKTH, 30CEPE/KYIOUHMCH Ha PO3poOIll pIMIeHh PeaJbHUX MPOOIIeM, MOB I3aHUX 13
BHATO0YTKOM PECYPCiB, YTBOPEHHSIM BIXO/IIB Ta B3AEMOJIIEIO JIIOAMHY 3 IPUPOIOI0. K
pE3yiIbTar, yMpaBiHHS HABKOJIMIIHIM CepenoBUIIEM (OKYCYEThCS Ha BHUPIMICHHI
(yHIaMeHTaIbHOI MPOOAEMU — MPOTPECy TEXHONOTi Ta MiHIMI3amii ii BIJIMBY Ha
MIPUPOTHE CEPEIOBHIIIC.

B xBamdikarmiiiniii pob0oTI MpoaHai30BaHO YIPABIIHHS BIXOAMHA B CHUCTEMI
IAPKYJIApHOI TpaHcdopMarlli, Mo A03BOJKMIO OKPECIUTH PIBHI HHPKYISIPHOCTI,
pPO3pOOMTH BaplaHTH CHIBIpAIll MYHIDAMATNTETIB y cdepi 300py BIIXOmIB Ta
KOHIICTIIIIIO TIEPEeXOAy BIA JIHIWHOTO YNPABIIHHA BIAXOJAaMH JO KOHIICTITi
IAPKYJIAPHOTO YIPABIIHHSA pecypcaMu. BCTaHOBIEHO, IO CEKTOP NepepoOKH
MIEPETBOPUBCS Ha TyI00allbHE MIANPHEMCTBO, IO OXOIUIFOE MDKHAPOJHI PHHKH Ta
3aMIyTadl MEpeXl TMOCTauaHHs 1 TpaHCcHopTryBaHHA. [Ipore HeoOX1aHO BHU3HATH
KITIOYOBY POJIb HEODIMIHANX 30upadiB CMITTS, B KpaiHaX 13 HU3bKHUM 1 CEPEAHIM PIBHEM
noxoay, y cdepi moBomKkeHH 3 BiaxomaMmu. JlocmmkeHo, mo HedopMaabHUNM CEKTOP
BIJIIFPA€ BHUPIMIAJIbHY POJb B YMPABIIHHI BIAXOAAMH TPOMAJ, 3yCTPIYAETHCA 3
ocoOnmmBUMH TipoOsieMaMu Ta TOTPeOye ypsiIOBOT TATPHMKH.

JloBeneHO, 110 YIPABIIIHASA TBEPAUMH BIAXOMAMH € CEPHO3HOI0 TPOOIEMOIO K
y PO3BHHEHWX KpaiHaX, Tak 1 B KpaiHax, 1o po3BuBarOThcA. [IIBmaka ypbanizariis
CTBOPIOE THCK Ha MYHIITUIAJIITCTH, IIIOJI0 B1AMOBIIAIPHOTO MOBOKEHHS 3 B1X0OTaMH,
BPaxOBYIOUH COITIAJIbHI Ta €KOJIOT1uHI Hacmiaku. Po3poOka edekTuBHUX cTparerii
YIPABIIIHAS BIAXOAAMH 3aJICKHUTh BIJl PO3YMIHHS MICIIEBAX XapaKTEPUCTHK BIIXO/IB,
Ha SKI BIUIMBAIOTH KYJbTYPHI, KJIIMaTHUYHI, COIIaJbHO-CKOHOMIYHI (haKTOpy Ta
IHCTHTYIIIHHI MOMJIMBOCTI. BCTaHOBIIGHO, IO TEHACHINI YIPaBIIHHS BlAXOJaMH

MarOTh PeTiOHANBHUH XapakTep. Po3BuHEH1 KpaiHu 3a3Budaii 3A1HCHIOIOTh O(iIiAHmHA



HarIsa/ 3a BIIXOAAMHM HA MYHINMMAIBHOMY UM PETIOHAIIBHOMY PIBHI Yepe3 OuThimi
o0cary iX yTBOPEHHS, a MEHII PO3BUHYTI KpaiHW Jie¢ 00CAT YTBOPEHHS BIAXOMIB €
MEHIITUM 1 3/IeOUTHIIIOTO OPTaHIYHAM, HABTIAKH, 3aJTy4alOTh 0 YIIPABITHHS BIIXOMaMH
odimiiHuX 1 HehOPMaATbHAX YYACHUKIB.

3ayBask€HO, MO TMPOBOASYM TMOMITHYHI pedopMHU, TPOMOHYIOUH (HIHAHCOBY
MATPUMKY Ta (GOPMYIOUM TPOMAJCHKHA TUCKYPC, YPAIA MAIOTh TOTEHINAT IS
CTBOPEHHSA CIPHUATIIMBOTO CEPEAOBHINA I MTUPOKOTO BIPOBAHKCHHS O€3BIXOTHIX
cucTteM. [OJIOBHMM KPOKOM A0 NOCSITHEHHS Ii€ei METH € MOoOLII3aIis nIo0ajbHOi
MEPEXKi OTHOYMITIB 1 BAZHAYCHHS TTPIOPUTETIB BIMOBIAATBHOI MO THKA MTOBOIKEHHS
3 BiaxogamMu. OCHOBHI HAITPSAMKH ITOBHHH1 BKITIOUATH 3a0¢3MEUCHHS IK MI>KHAPOIHOTO,
TaKk 1 MicIeBOro (piHaHCYBaHHSI CHCTEM O€3BIIXOAHOTO BHUPOOHHIITBA, PO3POOKY
KOMITJIEKCHAX JOPOKHIX KapT 1 HOPMATWBHO-TIPABOBOi 0a3W JuIsl COPUSHHS 1X
peamzalii, a Tako) 1HTerpaIio IieH OS3BIIXOMHOTO BHKOPHCTAHHS B MICIIEBI Ta
HaIlIOHAJIBHI KITIMaTW4YHI CTpaTerii, Takl SK I1HIIIATABH OO0 3MCHIICHHS BUKHIIB
METaHy.

3ayBa)keHO, 10 CKOJIOTTUHI 3yCHJUTA BAPTO CIIPSIMYBATH HE JIWIIE HA YIIPABITIHHS
BIIXOMaMH, a ¥ Ha CTUMYJIOBAaHHA CHCTEMHHX TEPETBOPECHb Y PIZHUX TaTy3sX,
CIIPHSTHHS CIIBTIPAITL T OOMIHY 17I€IMU, TEMAaTHUHUMHA JTOCI1HKCHHSIMU, TPOYKTaMH
Ta Marepiajamu, 1o CTOCYIOThCS MPUHITUIIB ITAPKYIAPHOT €KOHOMIKH. 3 TOUKH 30Ppy
CYCIIJIbHAX OUIKYBaHb, JJIA KOMIIAHIi BKpal Ba)KJIMBO BU3HAYMTH MPIOPUTETH CBOIX
3yCWJIb Y BU3HAYCHHI Ta 33JI0BOJICHHI COIIaJbHUX MOTPeO CYCHiIbCTBA. AHATI3YIOUN
013Hec-oIepaliii, BApTO BIA3HAYMTH, IO COIMIAIBHO BIAMOBIAAIBHI KOMITaHII HAAAIOTh
IIPIOPHUTET PO3BUTKY CBOIX CHIBPOOITHUKIB, CIPAMOBYIOUH Ha 11e Oim3bko 10% cBoix
pecypciB. SIK pe3ynbrar, MOCATHEHHS MUJICH CTAIOr0 PO3BUTKY MOXKE 3a0€3MEUnTH
3HAYH1 €KOHOMIYHI BUTOMIHM /T KOMIIAH1H, SIK1 IHBECTYIOTh Y PO3POOKY 1HHOBAIIHHIX
pinieHsb 1 TpaHchopMaIliiHAX 3MIH.

B mmcepramii mpoaHamizoBaHO PIBEHb BUKHAIB B yMOBaX II00abHOI
TpaHCHAIIOHATI3aITi]. OOGrpyHTOBaHO, 110 BHKOHAHHIO KOPIOPATHBHOI
BIJIMOBIJAIBHOCTI Y c(epl MOBOMKEHHS 3 BIAXOJAMH YacTO TEPEHTKOIKAIOThH

perynsaTopHi 0ap’epu Ta BIACYTHICTh CTaHAAPTH30BAHWX METOMIB YIIPABIIHHS



Biaxogamu. CKJIaIHOI 111 KOMIAHIN, K1 IParHyTh MATPAMYBATH BIAMOBIAAbHICT
1 TIOCJTITOBHICTD Y CBOi# AISUTHHOCTI CTBOPIOIOTH PET10HABHI BIAMIHHOCTI B TIPaBUiIaxX
Ta cTangaprax. HaromomieHo, 1110 TEXHOIOTTYHHM MPOTPEC BiAIrPaB BUPINIAIBHY POITH
y 3MIIMHCHHA] TPAKTHK CTAJIOrO MOBOKEHHS 3 BiaAxomaMmu. SIK pe3ynbrar, KoMmaHii
MOXKYTh BHUKOPHCTOBYBAaTH TaKl TEXHOJOTIi, $K «PO3yMHI» KOHTEHHEPH I
c¢(pexTuBHOrO 30MpaHHS CMITTA, a TaKOXX IIEPEIOBI METOAHM IEePepoOKH, 10O
MOKPAIATH TPOIECH YIPABIIHHSA BIAXOMAMH Ta 3MEHIITUTH BIUIMB HA HABKOJIMIITHE
cepenosuirie. JloBemeHo, MO CHOXKWBadl BCE OUTBINE YCBITOMITIOIOTH E€KOJIOTTUHI
HACJIIIKK CBOIX PIMICHH MPO MOKYNKY Ta aKTUBHO TTYKAIOTh KOMMAaHIi, K1 HAJAI0Th
MIPIOPHUTET CSKOJIOTTYHUM METojaM yTuiaizamii BiaxomiB. Ll 3pocraroua TeHACHIA
CIIOHYKae KoMMaH1i OyTH IPO30PHUMH IIOAO0 CBOIX 1HIIIATHB MOBOKESHHS 3 BIIXOaMH
Ta aKTUBHO OpaTy ydacTh y €KOJIOTTYHO BIATOBINAIbHAX TPAKTHKAX.

B xBamikariiiniii pob6oTi po3poONICHO MOMAETh YIPABIIHHS BIIXONAaMH B
CHCTEM1 KOPTOPATUBHOI COMIAIFHOT BIAMOBIAANBHOCTI, KA 0a3yeThcsl HA crocobdax
peanizamii €KOJIOTIYHOTO MEHEIKMEHTY Ta HampsMax KOPIOPAaTHBHOI COIAIbHOT
BIJIMTOBIAJIBHOCTI; BKJIFOYA€ I1HCTPYMEHTH BIOCKOHAJICHHA CHUCTEMH YIPABIIHHSA
BIJTXO/IaMH;, BPAaXOBY€e Miaxoau A0 mporecy po3Butky KCB sk cTparerii ynpasiiHHS,
BH3HAYA€E CKJIAJ0B1 CTpPATET1i peani3allii KOPIOpPaTUBHOI COIIAIBFHOT BIAMOBITAIEHOCT]
ta Hanpsmu KCB B ymoBax kpusu. B pobi 3ayBakeHO, 110 MIAMPHUEMCTBA MOXKYTh
IHTETpyBaTH PI3HI CTpaTerii YMpaBaiHHA BIAXOAAaMH, 100 CTBOPUTH HANOUTBII
¢(pexTUBHY CHCTEMY YIIPABIIIHHS BIAXOAaMH. Y TOM Yac K eKOHOMIYHA €(PeKTUBHICTD
€ OCHOBHMUM KpuTepieMm, ¢(EeKTHUBHI CTpaTerii ympapiHHS BIAXOAAMH OXOTUTIOIOTH
3MEHIIICHHS, IOBTOPHE BUKOPUCTAaHHS Ta mepepoOky. Ilepepodka ocobmuBo edekTrBHA
JUIS YTHITI3AIlli HEOPraHIYHUX BIIXOAIB, TAKHX SIK IJIACTHK, CKITO Ta METAJIH.

Bceranosnmeno, mo y cydacHoMmMy Oi3Hec-manmmadTi HagidHA CcUCTEMa
YIpPaBIIHHSA BIIXOJAaMH CTa€ Bce OUTBINT BAXKIMBOKO, aJKE 13 3POCTAHHIM HACCICHHS
CBITY Ta 3POCTAHHSM TMOTMHUTY HA MPOAYKTH Ta MOCIYTH, TMIAMPUEMCTBA YTBOPIOIOTH
OUTBIIY KUIBKICTh HeOe3meunmx Ta Oe3neunwx BiaxomiB. OOrpyHTOBaHO, IO
MPUHHATTS CTpaTerii CTaJiOTO YHPAaBIIHHSA BIIXOAAMH € XUTTEBO BAKIWBHM IS

TIOM’ IKIIICHHSA HCCIIPHUATIIMBOIO BIIIMBY Ha HABKOJIMIIHE CCPCAOBHIIC, HiI[BI/IH_IeHHH



edexTBHOCTI PoOOTH Ta 3HMKCHHS BHUTpAT. J[oBeAeHO, MO CTBOPEHHS €(hEeKTUBHOI
CHUCTEMH YIIPABIIIHHASA BIAXOAAMH MOTPEOy€e OIMIHKY MOTOYHUX MPOIEAYP MOBOMKEHHS
3 BIJIXO/IaMH, 30KpeMa THIIIB 1 KUTBKOCTI yTBOPEHUX BIIXO1B, & TAKOX 3aCTOCOBYBAHHUX
MeToIB 00poOKK. KpiM TOTO, BAXKITMBO PO3POOWTH TUTAH TMOBOKEHHS 3 BIIXOIAMH,
AKUP OKPECHIOE LTI, 3a/Ja4l Ta TAKTUKY, HEOOXIAH1 IS YCIINTHOTO YIPaBIIHHSA
BIJTXO/TAMH.

BcranoBiaeHo, MO MOCTIIKEHHS CHUCTEM YIPaBIIHHSA BIIXOZAMH aKTyajl3ye
BIIPOBQPKEHHA HOBHWX TExHOOTiH. Tak, 3acTOCYyBaHHS TEXHONOTI ONOKYCHH is
YIOPAaBIIIHAS BIAXOAAMH TPEACTABIIAE THHOBAIIAHUAN MIAXIA 10 BUPIMICHHS TPOOIeM
€KOJIOTTYHOI CTIMKOCTI Ta MiA3BITHOCTI B CydaCHOMY CBiTi. biiokdeiH Mae moTeHIian
JUTSI PEBOJTIONII B YIIPABIIHHI BIAXOAMH, BIIPOBAHKYIOUH MapKepy MU(POBUX aKTHBIB,
HaNPHUKJIA MapKepu OC3MEKH, K1 OB’ A3YIOThCS 3 BIIXOJaMH B PO3YMHHX MICTax JJIs
ix BigcTexeHH. [[1 TOKeHH BIAITPAlOTh BAXKIIMBY POJIb Y MOHITOPUHTY TEPEPOOTICHUX
BIJTXO/IB 1 3HAYHOIO MIPOIO OTTOMAraloTh YPSIIOBAM YCTAaHOBAM CKOPOUYBATH BUTPATH
Ha yMPaBJIIHHA BIAXOAaMU MIPH ONTUMI13arlli 613HEC-TIPOTIECIB.

3ayBaxkeHO, 10 mepen e(ESKTHBHHUM BIPOBA/KSHHSIM COINIAJBHUAX 1HIIIATHB
Oynb-sika Oprafi3ailis MOBHHHA MaTH YITKY CTPATeril0 KOPIMOPATHBHOI COIIATBHOI
BIJIITOBIAIBHOCTI, SIKA MOKE JTOMTOMOTTH ili TOCATTH OCHOBHUX ITJIeH HA pUHKY. Tak,
MPaBHJIBHO peaji30BaHa CTPATEris KOPIMOPATHBHOI COIMIAIBHOI BIANOBIIAILHOCTI
MOJKE TIIBUIIATH PEIYTaIlii0 Oy/Ib-IKOi KOMIIaHIi Ta CIIPUATH 3MIIHCHHIO 3B’ A3KIB 13
cycriybcTBOM.  OOTpyHTOBAHO, IO BIPOBA/DKCHHS CTparerii  KOPIMOpaTUBHOI
COIMAJIBHOI  BIMMOBIMAABHOCTI B AULUIBHICTH OpraHizamii Moxe OyTd OUThIn
e(exTHBHUM 3 BUKOPUCTAHHAM MTY4YHOTO 1HTENEKTY. [LII Moske momomorTti koMmaHisM
BIJICTEXXYBaTH Ta 3BITYyBaTH TMpPO €(EKTUBHICTh KOPIMOPATUBHOI  COIMAIBHOT
BIJIMTOBIJAJIBHOCTI, @ TAKOX BHUABIATHA Ta yCYBaTh Oy/b-sIKI TMPOTAJIMHU Ta PU3WKH.
Hoseneno, mo I Bigirpas BupimaasHy pOJb B ONMTHMI3AIi MPOLEAyp yTHII3AIli
BIJTXOIB, JO3BOJIAIOUM OPTAHI3aIlAM MIHIMI3yBaTH YTBOPEHHS BIAXOIB 1 MOCHIATH
po0OOTYy 3 IEPEPOOKH.

3 MeTor0 e(eKTHBHOIO aHalidy Ta KOHTPOIIO TOKa3HHKIB COINAJBHOIO

3a0€3MeUCHHA, a TaKOXX pAaIllOHAIbHOTO Ta IUThOBOTO BUKOPHUCTAHHSA KOIITIB



COIMAJTBHOTO CTPAaxXyBaHHA PEKOMEHAOBAHO 3/1aBaTH YMPABIIHCHKHI 00K 0 TIEHTPY
BIJIMTOBIAJIBHOCTI. APryMEHTOBAHO, IO YCHINIHE BIPOBAKCHHS EKOJIOTTUHO
BIIMOBIIANIBHUX TPAKTHK TPAHCHAIIOHAJILHUMHM KOMIIAHIIMH BeIe A0 IIABHINCHHS
CTIfiKOCTI O13HECY TUISIXOM TOKPAIICHHS BIAHOCHH 13 3aIlIKaBICHUMH CTOPOHAMH,
3MCHIIICHHA CKOJIOTIYHWX PHU3HMKIB 1 TIJABUIIECHHA KOHKYPEHTOCIPOMOXKHOCTI
MTPOJTYKITII.

JloBeneHo, MO0 MIABUIIUTH €(PEKTUBHICTh €KOJIOTTYHO CBIIOMHUX TPAKTHK Y
pamMKax KOPHOPATHUBHOI COIMIAJbHOI BIAMOBIMAIBHOCTI, MOTPIOHO: 1HTErpyBaTH
€KOJIOTTYH1 MPUHITUITA B CUCTEMY CTPATET1YHOTO YIPABIIHHSI, CTBOPHUTH CIICIIATBHY
KOMaHIy MEHEKEPIB IS peai3allli eKOJIOTTYHUX 1HIMIATAB, MPOBECTH PETYISIPHAN
SKOJIOTTYHHUH ayuT 3 YMOBOIO 3a0€3MEeUSHHS MPIOPUTETHOCTI OI3HEC-IHTEPECIB B ITUX
mpoekrax. KpiM Toro, po3poOka Moaeal MOBOMKEHHS 3 BIOXOJAAaMH B CHCTEMI
KOPIIOPATUBHOI COIIAJIbHOI BIAMOBIAAIBHOCTI JOTIOMarae KOMmaHisAM ¢()¢KTHBHO Ta
BIJIMTOBIAILHO TOCATATH CBOIX ITIICH.

KarouoBi cioBa: ynpasiinusa gioxooamu, iHHosayii, 3eieni mexuonoeii, OisHec-
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ANNOTATION

Igor RIVILIS. Global waste management and corporate social
responsibility. — Qualifying thesis manuscript copyright.

Dissertation for the degree of Doctor of Philosophy in specialty 073 —
“Management” — West Ukrainian National University, Ternopil, 2024.

The dissertation offers a new solution to an important scientific and applied task
— substantiating the theoretical foundations of waste management and the formation of
social corporate responsibility in the context of developing an applied model for
implementing environmental and strategic business priorities.

In the qualifying work, the genesis of theoretical approaches to the study of the
concept of waste management was investigated, in particular, the research results
showed that waste management services are key services in the system that should be
available in all communities. It has been studied that waste can manifest itself in
different forms, and its classification can have different dimensions. As a result, several
typical features are used to classify waste, such as its physical state, properties,
reusability, biodegradability, origin and extent of environmental impact. It 1s noted that
the theory of waste management offers a conceptual basis for understanding the
practice of waste management, defining key concepts and developing a methodology
for effective waste management. It has been established that sustainable waste
management largely depends on the definition and classification of “waste™, which is
closely related to human activity and lifestyle. It is emphasized that waste management
strategies are aimed at preventing the generation of waste, because the best alternative
to its disposal is to prevent its generation. Representative strategies were found to
include environmentally conscious production methods, such as the use of less
hazardous materials, the implementation of modern systems for monitoring the storage
of hazardous materials, and the implementation of innovative methods of chemical
neutralization and water conservation.

In the dissertation, a theoretical identification of theories of corporate social
responsibility is carried out. Carroll's pyramid of corporate social responsibility has

been adapted to modern infrastructural conditions of the company’s social



responsibility regarding its interaction in the global dimension. The main properties
and characteristics of CSR theories are characterized, it is stated that the firm has a
moral obligation to achieve social and environmental goals in addition to financial
benefit. That is why the interests of stakeholders must be taken into account in
corporate social responsibility programs, and the use of stakeholder theory requires
transparency in all business processes.

It i1s emphasized that business operating practices can have negative
consequences for both the natural environment and the health and well-being of people,
which is not limited to employees, but extends to local communities and society as a
whole. It has been studied that the creation of a comprehensive environmental safety
management system allows enterprises to use the synergistic advantages of all its
components, thus optimizing the use of vital materials and organizational resources.
The introduction of such a system in business has a profound effect on economic, social
and environmental aspects. As a result, such a comprehensive approach involves
compliance with production standards, labor standards, emission and waste
management protocols, implementation of resource conservation initiatives. In
summary, to ensure long-term viability, businesses must prioritize environmental
protection, resource efficiency and social well-being, especially for their own
workforce.

The paper examines the concept of environmental management in the waste
management system by analyzing the environmental management system;
substantiating the benefits of implementing environmental management; development
of environmental management tools. It 1s emphasized that the implementation of
corporate social responsibility strategies can allow organizations to strengthen their
reputation, social significance and long-term sustainability. In addition, it has been
confirmed that the key role of environmental management 1s to improve the physical,
social and economic aspects of an enterprise or project. It has been established that the
field of environmental management covers socio-economic, political and scientific
aspects, focusing on the development of solutions to real problems related to resource

extraction, waste generation and human interaction with nature. As a result,



environmental management focuses on solving the fundamental problem of advancing
technology and minimizing its impact on the natural environment.

The qualification work analyzed waste management in the system of circular
transformation, which made it possible to outline the levels of circularity, develop
options for cooperation of municipalities in the field of waste collection and the
concept of transition from linear waste management to the concept of circular resource
management. It has been established that the processing sector has evolved into a
global enterprise spanning international markets and complex supply and
transportation networks. However, the key role of informal waste collectors in low-
and middle-income countries in waste management needs to be recognized. It has been
studied that the informal sector plays a crucial role in community waste management,
faces special challenges and needs government support.

Solid waste management has been proven to be a serious problem in both
developed and developing countries. Rapid wurbanization puts pressure on
municipalities to manage waste responsibly, taking into account the social and
environmental consequences. The development of effective waste management
strategies depends on an understanding of local waste characteristics, which are
influenced by cultural, climatic, socio-economic factors and institutional capacity. It
has been established that waste management trends are of a regional nature. Developed
countries usually carry out official supervision of waste at the municipal or regional
level due to larger volumes of waste generation, and less developed countries where
the volume of waste generation is low and mostly organic, on the contrary, involve
official and informal participants in waste management.

It 1s noted that by implementing policy reforms, offering financial support and
shaping public discourse, governments have the potential to create an enabling
environment for the widespread adoption of zero-waste systems. Mobilizing a global
network of like-minded people and prioritizing responsible waste management policies
1s a key step towards achieving this goal. Key areas should include securing both
international and local funding for zero-waste production systems, developing

comprehensive roadmaps and regulatory frameworks to facilitate their implementation,



and integrating zero-waste goals into local and national climate strategies, such as
initiatives to reduce methane emissions.

It was noted that environmental efforts should be directed not only to waste
management, but also to stimulating systemic transformations in various sectors,
promoting cooperation for the exchange of ideas, case studies, products and materials
related to the principles of the circular economy. From the perspective of societal
expectations, it 1s imperative for a company to prioritize its efforts in identifying and
meeting the social needs of society. Analyzing business operations, it is worth noting
that socially responsible companies give priority to the development of their
employees, directing about 10% of their resources to it. As a result, achieving the
Sustainable Development Goals can provide significant economic benefits for
companies that invest in the development of innovative solutions and transformational
change.

The dissertation analyzes the level of emissions in the conditions of global
transnationalization. It is substantiated that the fulfillment of corporate responsibility
in the field of waste management is often hindered by regulatory barriers and the lack
of standardized waste management methods. Regional differences in regulations and
standards create challenges for companies seeking to maintain accountability and
consistency in their operations. It is emphasized that technological progress has played
a crucial role in strengthening sustainable waste management practices. As a result,
companies can use technologies such as “smart” containers for efficient waste
collection, as well as advanced recycling methods to improve waste management
processes and reduce environmental impact. It has been proven that consumers are
increasingly aware of the environmental consequences of their purchasing decisions
and actively seek out companies that prioritize environmentally friendly waste disposal
methods. This growing trend encourages companies to be transparent about their waste
management initiatives and actively engage in environmentally responsible practices.

The qualification work developed a model of waste management in the system
of corporate social responsibility, which 1s based on the methods of implementing

environmental management and directions of corporate social responsibility; includes



tools for improving the waste management system; takes into account approaches to
the CSR development process as a management strategy; determines the components
of corporate social responsibility implementation strategies and CSR directions in
crisis conditions. The paper notes that enterprises can integrate different waste
management strategies to create the most effective waste management system. While
cost-effectiveness is the primary criterion, effective waste management strategies
encompass reduce, reuse and recycling. Recycling is particularly effective for
disposing of inorganic waste such as plastic, glass and metals.

It has been established that in today’s business landscape, a reliable waste
management system is becoming increasingly important, because with the growth of
the world’s population and the increase in demand for products and services,
businesses generate more hazardous and non-hazardous waste. It 1s well established
that adopting a sustainable waste management strategy is vital to mitigating adverse
environmental impacts, improving operational efficiency and reducing costs. It has
been proven that the creation of an effective waste management system requires an
assessment of current waste management procedures, in particular the types and
amounts of waste generated, as well as the applied treatment methods. In addition, it 1s
important to develop a waste management plan that outlines the goals, objectives and
tactics required for successful waste management.

It has been established that the study of waste management systems actualizes
the introduction of new technologies. Thus, the application of blockchain technology
for waste management represents an innovative approach to solving the problems of
environmental sustainability and accountability in the modern world. Blockchain has
the potential to revolutionize waste management by introducing digital asset tokens,
such as security tokens linked to waste in smart cities to track it. These tokens play an
important role in monitoring recycled waste and greatly help government agencies
reduce waste management costs while optimizing business processes.

It is noted that before the effective implementation of social initiatives, any
organization must have a clear corporate social responsibility strategy that can help it

achieve its main goals in the market. So, a correctly implemented strategy of corporate



social responsibility can increase the reputation of any company and contribute to
strengthening ties with society. It is substantiated that the implementation of the
strategy of corporate social responsibility in the activities of the organization can be
more effective with the use of artificial intelligence. Al can help companies track and
report on CSR performance, and identify and address any gaps and risks. Al has been
proven to play a critical role in optimizing waste disposal procedures, enabling
organizations to minimize waste generation and increase recycling efforts.

For the purpose of effective analysis and control of social security indicators, as
well as rational and targeted use of social insurance funds, it is recommended to submit
management accounting to the responsibility center. It is argued that the successful
implementation of environmentally responsible practices by multinational companies
leads to increased business sustainability by improving relations with stakeholders,
reducing environmental risks and increasing product competitiveness.

It has been proven that in order to increase the effectiveness of environmentally
conscious practices within the framework of corporate social responsibility, it is
necessary to: integrate environmental principles into the strategic management system,
create a special team of managers to implement environmental initiatives, conduct
regular environmental audits with the condition of ensuring the priority of business
interests in these projects. In addition, the development of a model of waste
management in the system of corporate social responsibility helps companies to
effectively and responsibly achieve their goals.

Key words: waste management, innovations, green technologies, business
model, resource use and consumption, waste hierarchy, corporate social responsibility,
social initiatives, ecology and environment, environmental management,
environmental safety, pollution, crisis management, circular economy, sustainable

development.
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INTRODUCTION

Actuality of theme. The social responsibility behaviour of individuals,
businesses, and governments is the defining characteristic of normal functioning of
social relations and a prerequisite for sustainable development of a country. Currently,
unresolved issues of rational nature management and environmentalization of domestic
industrial production, reduction of material intensity of domestic products, and
stabilization of resource provision of production are observed. As a result, there is a
decrease in the number of domestic enterprises, deterioration of the environmental state
of production, accompanied by a significant level of environmental pollution,
negatively affecting the deterioration of the nation's health. At the business level, the
healthcare crisis has made it possible to introduce the practice of corporate social
responsibility, which has prompted the adaptation of business strategies, thus
contributing to the mitigation of social and environmental problems.

In times of crisis, socio-economic processes become unstable, social risks
increase, and intensify and deepen. It is important to ensure a balance of social
processes through the coordination of the interests of economic entities and society, the
balancing of social proportions, and the achievement of defined priorities in order to
prevent the accumulation of social distortions. In this aspect, the issue of social
responsibility of economic entities through the formation of a favourable business
environment becomes particularly important. As a result, the study of the process of
corporate social responsibility as a tool of international corporate management in times
of crisis is relevant today. The current waste disposal process is linked to rising
operational expenses, which include the costs associated with waste collection,
transportation, and processing. The primary factors contributing to these high costs are
fuel prices, labor costs, and maintenance expenses. Consequently, the waste
management process operates under intricate and unstable conditions, which 1s evident
in waste disposal, recycling, and environmental protection. Ineffective waste
management, ranging from inadequate waste collection systems to inefficient waste
disposal methods, results in pollution of the air, water, and soil. Open and unsanitary

landfills further contribute to the contamination of drinking water, leading to infections
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and the spread of diseases. This issue is particularly relevant for developing and low-
income countries. The accumulation and dispersal of waste pollute ecosystems, while
hazardous substances from electronic waste or industrial waste pose risks to the health
of urban residents and the environment.

This problem actualizes the problem of global waste management and corporate
social responsibility and requires the development of integrated solid waste
management systems.

Analysis of recent research and publications. Waste management issues
within the framework of social corporate responsibility are being investigated by
several scholars. It has been discovered by researchers that handling solid household
waste poses a significant challenge to society, resulting in local 1ssues with global
repercussions, such as poor management potentially hastening detrimental
environmental and socio-economic problems. Conversely, solid waste management
strategies represent positive practices that contribute positively to the attainment of
sustainable development objectives. Key problems in organic waste management have
been pinpointed by researchers, who have argued that incentivizing and paying more
attention to waste are effective methods for addressing the issue, with waste disposal
fees, environmental conduct, and obligations impacting consumer and household
choices.

The concept of corporate social responsibility (CSR) emerged towards the end
of the 20th century and is currently in the process of gaining acceptance. In various
advanced frameworks, the term social responsibility 1s being substituted with
alternative definitions, such as "corporate social activity" and "business ethics." The
responsibility of a businessperson entails implementing policies, making decisions, and
adopting a course of action that aligns with society's objectives and values. Public
responsibility is recognized as one of the eight crucial factors for attaining business
objectives. Business social responsibility involves adhering to the economic, legal,
ethical, and philanthropic expectations set forth by society during this era.

Separate issues of waste management and social corporate responsibility,

including in the context of environmental management and investment activities, are
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highlighted in the works of a number of scientists, in particular: R. Anjum, H. Bowen,
A. Carroll, B. Chen, Yu. Danko, O. Dluhopolskyi, P. Drucker, M. Friedman, N. Goyal,
N. Horbal, Sh. Khan, S.Kharola, A.Krysovatyy, C.Liu, E. Lopez-Maldonado,
S. Mangla, G. Monastyrskyi, F. Munshi, J. Qin, D. Pant, M. Ram, S. Raza, M. Tanvir,
L. Villarreal-Gomez, M. Umar, K. Wang, C. Xu, S. Yakubovskyi, M. Zhyvko,
I. Zvarych, R. Zvarych.

At the same time, the mentioned studies and publications do not sufficiently
reveal the process of waste management in the environmental management system,
which determines the relevance of this scientific study.

Connection of research with scientific programs, plans, topics. The
dissertation 1s a component of scientific research of the West Ukrainian National
University, in particular: fundamental state budget funding researches “National
concept of eco-security of society and inclusion of the circular economy in the
conditions of the pandemic™ (state registration number 0121U109485); “Concept of
recovery and green reconstruction of Ukraine” (state registration number
0124U000003); implementation of the international project (Erasmus+ Module Jean
Monnet) “European inclusive circular economy: post-war and post-pandemic module
for Ukraine (EICEPPMU)” 2022-2024, registration number 101085640); business
funding research on the topic “Transformation of business in conditions of sustainable
development of the global economy™ (Contract No. MEV-33-2023 dated 05/10/2023);
business funding research on the topic “Scientific and professional consulting of the
enterprise on issues of social responsibility and organization of recycling” (Contract
No. MEV-81-2021 dated 01/10/2021); business funding research on the topic
“Formation of the company’s ecological brand in foreign markets” (Contract No.
MEV-37-2024 dated 25/04/2024).

The purpose and objectives of the research. The purpose of the dissertation is
the scientific substantiation of the theoretical concepts of waste management and the
formation of social corporate responsibility in the context of the development the
applied model for the implementation the environmental strategic priorities of

business.
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Based on the purpose of the research, the following objectives are set in the
research:

e to research the genesis of theoretical approaches to research waste
management concept;

e to define theoretical identification the corporate social responsibility
theories;

e toresearch the concept of environmental management in the system of waste
management;

¢ to analyse the waste management in the system of circular transformation;

¢ to evaluate the features of corporate social responsibility under instability;

¢ to analyse the level of emissions under global transnationalization;

e to propose the key areas of waste management system improvement;

e to define the ways of implementation of corporate social responsibility
management strategy;

e to elaborate the model of waste management in the system of corporate social
responsibility.

The object of research is a process of waste management and corporate social
responsibility.

The subject of research is a set of theoretical and applied aspects that determine
the process of waste management in terms of corporate social responsibility.

Methods of research. To achieve the defined purpose, the dissertation thesis
used a set of research methods (theoretical, historical, empirical, and others), the unity
of which made it possible to fulfil all the outlined tasks. The following methods are
used in the dissertation: the method of theoretical generalization — for generalizing the
genesis of theoretical approaches to research waste management concept; the historical
method for defining theoretical identification the corporate social responsibility
theories; the method of dialectical cognition — to research the concept of environmental
management in the system of waste management; the method of analogies and
comparative analysis — to analyse the waste management in the system of circular

transformation; methods of induction and deduction — for formulating hypotheses, their
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verification, generalization of results and substantiation of conclusions; methods of
analysis, synthesis and data processing — to evaluate the features of corporate social
responsibility under instability; monitoring method — to analyse the level of emissions
under global transnationalization; method of visualization of data, main provisions and
research results.

The informative and factual basis of the dissertation is statistical data and
analytical materials of the United Nations, Eurostat, Environmental assessment Agency
(Hague), Dutch Parliament, World Bank, UN World Food Program, World Trade
Organization (WTO), UN Conference on Trade and of Development (UNCTAD), the
International Monetary Fund, the World Economic Forum, other international
organizations and analytical centers, national green strategies, legislative acts of
developed countries on waste management, scientific articles by scientists,
monographs, Internet resources.

Scientific novelty of the research results consists in establishing the theoretical
foundations of waste management and the formation of social corporate responsibility
in the context of the development of the applied model for the implementation of the
environmental strategic priorities of business.

The following most important scientific results were obtained in the research:

for the first time:

— developed the model of waste management in the system of corporate social
responsibility, which 1s based on ways of implementing environmental management
and directions of corporate social responsibility; includes the instruments of waste
management system improvement; takes into account the approaches of development
process of CSR as a management strategy; determines components of corporate social
responsibility implementation strategy and interdirections of CSR under crisis;

improved:

— the concept of environmental management in the system of waste
management by analysis of environmental management framework; justification the
advantages to undertaking environmental management; and development of

environmental management tools;
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— terminology, in particular, the essential characteristics of waste management
are detailed and the concept of waste is substantiated; the term “waste hierarchy™
justified by options that are ranked in order of preference for waste minimization;

— evaluation of the features of corporate social responsibility under instability
by selecting stages and approaches of social responsibility of business; and outlinig
problems and threats of corporate social responsibility;

further developed:

— main properties and characteristics for CSR theories due to key components
such as strength of the theory; benefits of applying the theory and challenges in
applying the theory;

— characterization of types of corporate social responsibility by selection
external and internal focus of CSR; and theoretical identification the corporate social
responsibility theories by classification the evolution of CSR theories by three main
phases;

— analysis the waste management in the system of circular transformation; and
analysis of the level of emissions under global transnationalization; which allowed to
outline levels of circularity; elaborate waste collection collaboration options for
municipalities; and develop concept of transition from linear waste to circular resource
management concept.

The practical value of the results. The practical significance of the results of
the dissertation is that the main theoretical provisions of the study of the key areas of
waste management system improvement and the ways of implementation of corporate
social responsibility management strategy can be used in the practical activities of
business units and in further scientific developments.

Personal contribution of the applicant. Dissertation work i1s self-exploration
research. The theoretical propositions, proposals and results presented for defence were
obtained by the author personally. From the scientific publications published in co-
authorship, the work uses only those provisions that are the result of the author's

personal research.
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Approbation of the results of the dissertation. The main results of the
dissertation were discussed at international scientific and scientific-practical
conferences: International scientific and practical conference of young scientists and
students “Innovative processes of economic and socio-cultural development: domestic
and foreign experience” (Ternopil, 2022); International scientific and practical
conference of young scientists “Economic and social development of Ukraine in the
XXI century: national vision and challenges of globalization™ (Ternopil, 2023);
International scientific and practical conference of young scientists and students
“Innovative processes of economic and socio-cultural development: domestic and
foreign experience” (Ternopil, 2023); International scientific and practical conference
of young scientists and students “Innovative processes of economic and socio-cultural
development: domestic and foreign experience” (Ternopil, 2024).

The main scientific developments regarding the model of waste management in
the system of corporate social responsibility will be approved by the Department of
International Economic Relations in a scientific and technical report based on the
results of: fundamental state budget funding research “Concept of recovery and green
reconstruction of Ukraine™ (state registration number 0124U000003); and business
funding research on the topic “Formation of the company’s ecological brand in foreign
markets” (Contract No. MEV-37-2024 dated 25/04/2024).

Publications. The main results of the dissertation research were published in 11
articles with a total volume of 7.6 p.s. (of which the author personally owns 3.2 p.s.),
including: 3 — publications in Journals indexing in Scopus; 3 — publications in Journals
of category “B” of the List of scientific and specialized publications of Ukraine by
specialty: 073 “Management™; 1 — publication in foreign Journal; 4 — publications in
Conference Paper Collections.

The structure and volume of thesis. The dissertation consists of an
introduction, three sections, conclusions, a list of reference, and annexes. The total
volume of the dissertation 1s 179 pages, of which 142 pages are the main text. The
thesis contains 2 tables, 35 figures and 4 annexes on 19 pages. The list of reference

includes 177 sources on 18 pages.
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CHAPTER 1

THEORETICAL AND METHODOLOGICAL BASIS OF THE RESEARCH
WASTE MANAGEMENT AND CORPORATE SOCIAL RESPONSIBILITY

1.1. The genesis of theoretical approaches to research waste management

concept

The generation of waste is a common occurrence in most human activities
(P. Brunner and H. Rechberger, 2014) [47]. Despite this fact, the issue of waste
production has always been a significant concern since ancient times (A. Chandler,
1997) [48]. In recent years, there has been a noticeable increase in both the rate and
quantity of waste being generated. With the rise in waste volume, there has also been
an increase in the variety of waste produced (S. Vergara and G. Tchobanoglous, 2012)
[49]. Unlike ancient times, when waste was considered a mere nuisance that needed to
be disposed of, proper waste management has now become a critical issue due to the
larger population and limited land availability. In the past, the environment was able to
easily absorb the waste without any negative impact (G. Tchobanoglous, 1993) [50].

During the sixteenth century, there was a significant increase in the amount of
waste being generated. This was primarily due to the migration of people from rural
areas to cities as a result of the industrial revolution (D. Wilson, 2007) [51]. As the
population in cities grew rapidly, there was a corresponding surge in the volume and
variety of waste being produced. This included the emergence of materials like metals
and glass in large quantities within the municipal waste stream (P. Williams, 2005)
[52]. Unfortunately, the large population in cities also led to indiscriminate littering
and the creation of open dumps. These dumps became breeding grounds for rats and
other pests, posing serious risks to public health. The improper waste management
practices of that time resulted in numerous outbreaks of epidemics, causing a high
number of deaths. Consequently, in the nineteenth century, public officials began

implementing controlled waste disposal methods to protect public health

(G. Tchobanoglous, 1993) [50].
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Developed nations have experienced a phase of environmental development in
their history. Presently, these countries have successfully tackled a significant portion
of the health and environmental pollution concerns linked to waste production.
Conversely, emerging countries undergoing rapid urbanization and advancements are
now encountering a recurrence of the same challenges that developed nations
previously had to confront (D. Wilson, 2007) [51].

Waste constitutes the useless byproduct of human activities, containing the same
substances as the useful product, albeit in a different physical form (White et al., 1995).
Waste has also been defined as any product or material that is useless to the producer
(R. Basu, 2009) [53]. G. Dijkema et al., (2000) highlighted that waste refers to
materials individuals would seek to dispose of even if they had to pay for their disposal.
[54]. While waste is an inevitable product of human activities, it often stems from
inefficient production processes, leading to the continuous loss of valuable resources
(N. Cheremisinoff, 2003) [55].

A substance regarded as a waste to one individual may be a resource to another.
Therefore, an item is only considered waste when the owner deems it as such
(G. Dijkema, 2000) [54]. Despite the subjective nature of waste, it is crucial to clearly
define what qualifies as waste. This classification will serve as the basis for
implementing regulations to protect both the public and the environment during waste
processing and disposal.

It 1s widely accepted that waste management services are crucial services that
should be available in all communities. However, there is a lack of understanding
regarding the definition of waste. It is important to recognize that the perception of
waste can vary greatly from person to person, as what may be considered waste by one
individual could be seen as a valuable resource by another. Therefore, establishing clear
guidelines on what can be classified as waste is essential.

Waste can manifest itself in various forms, and its categorization can be
described in multiple ways. Several common characteristics are employed to classify
waste, including its physical states, physical properties, potential for reuse,

biodegradability, source of production, and the extent of its environmental impact
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(A. Demirbas, 2011) [56]. According to P. White et al. (1995) [57], waste can be

broadly classified into three main types based on its physical state: liquid, solid, and
gaseous waste. However, it is important to note that different countries may have their

own classifications. The following are the most commonly used classifications.

Fig. 1.1. Waste classification [57]

G. Tchobanoglous and colleagues (1993) [50] define solid waste as the
byproduct of human activities that exists in solid or semisolid form and is discarded as
unwanted items. In contrast, W. Beranek (1992) [58] asserts that solid waste
encompasses a wide range of materials generated from different activities like
agriculture, landscaping, and domestic and commercial processes. He stresses that
solid waste is separate from wastewater and gas emissions, stating that they are
materials typically suitable for disposal on land. R. Basu (2010) [53] mentioned that
solid waste is comprised of municipal waste, certain biomedical waste, electronic
waste, and some hazardous waste. Basu pointed out that solid waste can be either
putrescible or non-putrescible. In a similar vein, M. Kaseva and S. Gupta (1996) [59]
observed that solid waste consists of waste materials from municipal, industrial, and
agricultural activities. G. Tchobanoglous (1993) [50] concluded that, unlike other types
of waste, solid waste does not easily decompose. They contended that wherever solid
waste is disposed of today is where it will remain in the future.

It is crucial to briefly analyze the different forms and types of solid waste due to
the fact that it comprises several types of waste. Municipal solid waste (MSW) is a

significant waste stream and has been extensively studied. According to P. White



13
(1995) [57], MSW carries various implications. They argue that due to its direct contact

with people, the collection, treatment, and disposal of MSW are considered crucial
services by politicians and local governments. M. Kaseva and S. Gupta (1996) [59]
define municipal solid waste as the waste collected by city authorities, encompassing
refuse from households, non-hazardous solids from industries, businesses, institutions,
and non-pathogenic hospital waste. W. Buah (2007) [60] describe MSW as waste
collected by local authorities from both domestic and commercial sources. P. White
(1995) [57] further elaborate on MSW, stating that it comprises waste generated by
households and commercial establishments, emphasizing that it represents only a small
portion of the overall solid waste generated. S. Vergara and G. Tchobanoglous (2012)
[49] observe that MSW reflects the lifestyles and customs of the people who produce
it. They also highlight that improper management of MSW can have a negative impact
on public well-being and the environment.

The European Union has established a legal definition of municipal waste for
legislative purposes within the Directive on the Landfill of Waste 1999/31/EC.
According to this directive, municipal waste encompasses waste originating from
households, along with any other waste that shares similar characteristics or
composition with household waste. This inclusive definition extends to waste
generated from commercial establishments if it resembles household waste 1n its nature
or composition. According to P. White (1995) [57], managing MSW can be challenging
due to its diverse components, which include metal, paper, glass, and other organic
materials mixed together. Likewise, M. Berkun (2011) [61] conducted a study that
found the characteristics of MSW vary depending on the source. However, in certain
countries, putrescible materials make up a substantial portion of MSW, while
recyclable constituents like cardboard, paper, glass, and plastics contribute
significantly to the overall municipal solid waste.

N. Dixon and D. Jones (2005) [62] stated that municipal solid waste is
comprised of various materials, including soil, garden and food waste, wood, paper,
ashes, plastics, textiles, and rubber. They concluded that this waste primarily originates

from households and commercial sources. Similarly, W. Buah (2007) [60] stated that



14
Municipal Solid Waste (MSW) predominantly comprises food and garden waste,

textiles, paper or cardboard, plastics, glass, and metals. They argued that due to the
composition of MSW, it can be easily utilized for energy recovery or fuel production.
In contrast, P. White (1995) [57] argued that, unlike other waste streams, which have a
more uniform composition with a significant percentage of each material, municipal
solid waste exhibits diversity and is subject to variations from city to city and country
to country.

The construction industry is a major contributor to solid waste in many countries.
According to C. Poon et al. (2001) [63], Hong Kong alone produces approximately 30
thousand metric tons of construction waste per day. This waste consists of both inert
and non-inert materials. Additionally, L. Jaillon (2009) [64] highlighted that the limited
availability of land in Hong Kong contributes to the significant volume of solid waste
generated by the construction industry. In 2005, the construction of multi-story
buildings in the city resulted in the production of approximately 21.5 million tons of
construction waste.

In a study conducted by B. McDonald and M. Smithers in 1998 [65],
approximately 15% of solid waste landfilled in Australia is generated from construction
activity each year. The research by O. Faniran and G. Caban [66] in the same year
revealed that the significant amount of waste produced by the construction industry in
Australia contributes to the overall cost of construction projects, primarily due to the
stringent landfill regulations in the country. O. Faniran and G. Caban [66] also
identified various sources of construction waste, including design/detailing errors,
design changes, packaging waste, and unused scrap materials. Similarly, A. Barros
(1998) [67] observed that a considerable portion of construction waste in the
Netherlands consists of plastics, metal, wood, and stones, primarily resulting from
demolition and reconstruction activities. Additionally, A. Barros found that, apart from
other construction waste, approximately 1 million tons of sand 1s generated as waste
annually, with some of it being recycled.

U. Ngoc and H. Schnitzer (2009) [68] defined industrial waste as the byproduct

of processing raw materials to manufacture new products. They highlighted that this
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waste can originate from factories, mines, or mills. According to P. Shafigh (2014)
[69], a significant portion of solid waste in Malaysia, Indonesia, and Thailand comes
from palm oil processing. The study revealed that Thailand generates approximately
3.2 million metric tons of solid waste annually from the palm oil sector. In comparison,
Malaysia and Indonesia produce 47 million tons and 40 million tons, respectively. The
waste from this industry is comprised of bunches, fruit shells, and palm fiber. U. Ngoc
and H. Schnitzer (2009) [68] also identified that some of the various types of waste
generated by industries are toxic while others are non-toxic.

Agricultural solid waste encompasses a wide range of materials, as mentioned
by G. Tchobanoglous (1993) [50], including those generated from livestock rearing,
plant cultivation, and milk production. According to P. Williams (2005) [52], examples
of agricultural waste materials are animal manure, different crop residues, and silage
effluent. This waste can be effectively repurposed in the energy and industrial sectors.
Nonetheless, T. Seadi and J. Holm-Nielsen (2004) [70] warned that improper handling
of agricultural waste could pose environmental risks, such as water pollution from
excessive manure application on land.

Commercial solid waste encompasses solid or semi-solid waste generated from
a range of activities conducted in establishments such as stores, restaurants, markets,
offices, hotels, motels, print shops, service stations, and auto repair shops, among
others. According to the Environment & Heritage Service, commercial and industrial
activities in Northern Ireland generated approximately 1.8 million tons of solid waste
in 2017. The commercial activities alone contributed to over 50% of the total solid
waste generated during that year. Similarly, a survey conducted by in England revealed
that commercial waste constituted around 12% of the total waste generated in 2020 by
industrial and commercial businesses. Likewise, the retail, wholesale, hotel, and
restaurant sectors in Scotland were responsible for generating the largest amount of
commercial waste in 2006-2016. Regions with a higher concentration of businesses
produced a greater quantity of waste compared to areas with fewer businesses. Notably,

Glasgow and Clyde generated a higher proportion of waste in comparison to other



16

regions. The commercial sector contributed approximately 29% of the total controlled
waste volume generated in Scotland in 2009-2016.

Commercial solid waste refers to solid or semi-solid waste that is generated as a
result of various activities conducted in establishments such as stores, restaurants,
markets, offices, hotels, motels, print shops, service stations, and auto repair shops,
among others. Although commercial waste 1s often categorized under municipal solid
waste, P. Williams (2005) [52] pointed out that information regarding the breakdown
of waste into domestic and commercial categories is not readily available in most cases.
W. Buah (2007) [60] argued that solid waste generated from both commercial and
domestic activities shares similar components. However, it was noted that in the UK,
this waste 1s not collected together for disposal. Typically, the commercial sector
generates a diverse array of waste, encompassing consumer electronics, batteries, tires,
white goods, paper, cardboard, metal, plastics, food waste, wood, glass, and various
other materials.

Traditional markets, commonly referred to as open markets, are prevalent in
many developing nations, serving as velues for buying and selling various goods.
According to M. Sridhar and G. Adeoye (2003) [71], the products sold in these markets
range from textiles, household items, and food products to herbal medicines,
pharmaceuticals, electrical appliances, building materials, and stationery. B. Adekunle
(2012) [72] pointed out that while these markets contribute to the growth of the local
economy, the improper waste management in these areas leads to environmental
degradation. L. Aye and E. Widjaya (2006) [73] highlighted that market waste is the
second largest source of municipal solid waste in Indonesia, following household
waste. Research conducted in India by K. Rajeshwari (2001) [74] found that the waste
generated in these markets is typically high in organic content. However,
K. Rajeshwari noted that these organic materials are often disposed of haphazardly.
M. Sridhar and G. Adeoye (2003) [71] observed that a significant portion of the solid
waste in these traditional markets consists of food waste.

The hotel sector has the potential to harm the environment through the

significant amount of solid waste it generates (N. Scanlon, 2007) [75]. A study on the
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solid waste management practices of small hotels in the UK (H. Radwan, 2010) [76]

found that many hotel operators lack environmental awareness; most hotels do not
engage in waste reuse. Consequently, they contribute to environmental deterioration
due to the substantial volume of solid waste they produce daily. Similarly, N. Erdogan
and E. Baris (2007) [77] noted that a majority of hotels surveyed in Ankara, Turkey, do
not segregate or recycle their waste. They also mentioned that some hotels that do
segregate their waste have inadequate systems for waste separation. A study conducted
in Hong Kong (W. Chan and J. Lam, 2001) [78] revealed that the hotel industry's
reluctance to reuse waste is partly due to the expenses associated with purchasing
recycling materials. Moreover, the study showed that the lack of awareness regarding
the environmental impact of hotels' solid waste further discourages waste reduction
efforts. A. Kasim (2007) [79] highlighted that, on average, hotels generate more solid
waste than households. He also mentioned that the type and quantity of waste produced
by a hotel depend on the number of rooms in the hotel and their involvement in hosting
events.

The retail industry encompasses a wide range of business operations, including
the sale of vehicles and household items both within and outside physical stores. The
majority of waste generated in this sector consists of non-metallic materials, which can
vary from packaging materials to organic waste, such as animal and vegetable matter.
The nature of the materials being sold directly impacts the type of waste that is
produced. A study conducted on grocery stores in Quebec, Canada, by J. Norrie (1997)
[80] found that a significant portion of waste in these stores is comprised of items such
as fruits, baked goods, seafood, packaging materials, and other frozen products.

In the UK, the retail sector alone generated approximately 2 million tons of
packaging and food waste in 2014. According to a report by the Environment &
Heritage Service, commercial activities in Northern Ireland, including retailing,
wholesaling, public administration, real estate, and other business activities, produced
around 500 thousand tons of waste annually. J. Norrie [80] in 1997 highlighted that a
supermarket chain in Quebec spends approximately $6 million on waste disposal.

Therefore, A. Ochoa et al. (2010) proposed that supermarkets should consider
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implementing recycling and reusing practices as a waste management strategy to
recover some of their operational costs.

Waste has always been produced as a result of human activities and interactions
with the environment. However, according to L. Giusti (2009) [82], until people started
residing in communities, waste management and production were not significant
problems. According to S. Vergara and G. Tchobanoglous (2012) [49], as the global
population and purchasing power grow, more items are created to meet the rising
demand, which results in increased waste generation. N. Marchettini (2007) [83] noted
that the environment was being overburdened by these ongoing streams of trash
brought on by human activity. According to S. Vergara and G. Tchobanoglous (2012)
[49], effective planning and management are necessary to stop trash from having a
harmful effect on the ecosystem. G. Ghiani (2014) [84] further stated that, as a result,
organizing solid waste management properly has become crucial to protecting the
ecosystem. According to W. Beranek (1992) [58], the availability of an effective solid
waste management system is becoming just as crucial as the presence of other
necessities like electricity, airports, and roadways. As noted by R. Basu (2009) [53],
this is due to the increasing amount of garbage. It is not sustainable to continuously
dispose of rubbish in landfills. Therefore, Basu contends that treating garbage is an
essential step in preserving public health.

Waste management, according to A. Demirbas (2011) [56], is the process of
collecting, moving, and processing waste before disposing of any leftover residue. In
a similar vein, G. Tchobanoglous (1993) [50] defines solid waste management as the
efficient oversight and management of waste, including its handling, keeping,
collection, conveyance, treatment, and disposal in a way that protects the public and
the environment. Tchobanoglous et al. noted that in order to handle waste management
challenges on a daily basis, solid waste management must draw on expertise and
information from a variety of disciplines, including legal, financial, and administrative.
According to A. Demirbas (2011) [56], maintaining a safe environment is the primary

goal of waste management.
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A. Troschinetz and J. Mihelcic (2009) [85] highlighted that certain waste

management approaches are frequently favored over others. For example, methods like
reuse, recycling, composting, and energy generation from incineration are often
prioritized over landfills. However, G. Dijkema (2000) [54] argued that even these
preferred methods can sometimes result in the production of hazardous materials, such
as incineration residue. According to Strange (2002), landfilling is typically the final
destination for most waste generated by waste treatment and processing facilities.
Strange further noted that other technologies primarily serve to reduce volume or treat
waste before its final disposal. N. Cheremisinoff (2003) [55] stated that various
methods exist for waste management. He also mentioned that waste streams with
varying characteristics may necessitate distinct management strategies. For example,
industrial waste could potentially contain more dangerous substances compared to
municipal waste streams. Consequently, the management of these two types of waste
streams could vary. S. Vergaraand G. Tchobanoglous (2012) [49] discovered that while
waste management approaches may differ among nations, there are fundamental
processes or guidelines that must be adhered to in waste management.

There are many concepts of waste management that are different between

countries or regions. Among the most prevalent and all-encompassing ideas are:

Fig. 1.2. Waste hierarchy [46]
The term “waste hierarchy” (Figure 1.2) refers to the reduce, reuse, and recycle

options that are ranked in order of preference for waste minimization. The majority of
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waste minimization techniques continue to be based on the waste hierarchy. The waste
hierarchy seeks to produce the least amount of trash while maximizing the useful
advantages of items. Reducing waste at its source is known as waste minimization.
This often refers to actions like: reuse resources in their original form to the greatest
extent feasible; separate waste into multiple streams at the point of origin prior to
collection for recovery and recycling; divert waste from landfills using the proper
facilities and processes; facilitate the processing or handling of any waste that can be
recycled, in an economic and environmentally sustainable manner.

Extended Producer Responsibility (EPR) is a strategic approach designed to
encompass all expenses linked to products across their entire life cycle, encompassing
disposal costs at the end of their usefulness, thereby factoring them into the product's
market price. Extended Producer Responsibility (EPR) places accountability
throughout the life cycle of products and packaging introduced to the market. Firms
involved in manufacturing, importing, and selling products are mandated to take
responsibility not only during production but also after the products have reached the
end of their useful life. The Polluter Pays Principle dictates that the party responsible
for pollution must bear the costs of the environmental impact they have caused. In the
context of waste management, this principle entails that the entity generating the waste
1s responsible for covering the costs associated with its proper disposal. The Talloires
Declaration is a declaration for sustainability, addressing the unmatched scope and
rapidity of environmental pollution and deterioration, as well as the depletion of natural
resources. Local, regional, and global air pollution, the accumulation and dispersal of
toxic wastes, the degradation and depletion of forests, soil, and water, the thinning of
the ozone layer, and the release of "greenhouse" gases not only endanger human
survival and the survival of numerous other species, but also compromise the integrity
of the Earth and its biodiversity, threaten national security, and jeopardize the legacy
of future generations.

Inadequate waste management, spanning from absent waste collection systems
to ineffective waste disposal methods, results in pollution of air, water, and soil. Open

and unsanitary landfills contribute to the contamination of drinking water, cause
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infections and spread diseases. The problem is quite relevant for developing and low-
income countries. The accumulation and dispersion of garbage contaminates
ecosystems, and hazardous substances from e-waste or industrial waste harm the health
of city dwellers and the environment. This issue underscores the global challenge of
waste management and necessitates the development of comprehensive integrated
solid waste management systems.

Problems of waste management in the environmental management system were
considered by a number of domestic and foreign scientists. In particular, researchers
(A. Khan et al., 2022) [86] studied that solid household waste 1s a reflection of the
culture that generates it and has a negative impact on human health and the
environment. The authors concluded that the world is rapidly urbanizing, and these
changes impose on cities the burden of proper waste management at both social and
environmental levels. Scientists (E. Lopez-Maldonado et al., 2022) [86] established
that solid waste generation has increased rapidly due to population growth around the
world, urbanization, and industrialization. Scientists have found that solid waste
management is a serious challenge for society, which creates local problems with
global consequences, in particular, poor management can accelerate harmful
environmental and socio-economic problems. Researchers (Sh. Kharola et al., 2022)
[87] identified barriers to organic waste management decisions from the decision-
maker’s point of view and studied their causal relationships to overcome the problem
of organic waste management from a systems perspective. The study identified key
issues in organic waste management and noted that incentives and increased attention
to waste are an effective approach to solving the problem, and that waste collection
fees, environmental behavior and obligations influence consumer and household
decisions.

Proper waste management, geared towards repurposing resources for the future,
holds significant importance in attaining environmental sustainability and fostering the
shift towards a circular economy (M. Tanveer, S. Khan and M. Umar, 2022) [88]. The
authors identified the following categories: e-waste, transition to a closed-loop

economy, plastic waste, bio-based waste disposal, life cycle assessment, and
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environmental impact, as well as construction and demolition waste disposal. Scientists
have developed conclusions for politicians, specialists and practitioners regarding
waste management and technological innovations towards a circular transition. Waste
management theory is a conceptual description of waste management that defines
concepts related to waste and proposes a methodology for waste management. The
premise of waste management theory posits that achieving sustainable waste
management hinges significantly on how we define the concept of "waste". The
concept of “waste” 1s related to a person and his life activities. Populations, households,
and economies depend on constant flow of air, water, food, raw materials, and fossil
fuels. Waste is constantly generated or released into the air and dumped on/into the
ground. The concept of “technical inefficiency” is closest in meaning to the traditional
use of resources and the generation of waste. “Technical inefficiency” means that
managers of an organization fail to minimize costs or maximize output because they
are not using the best available technology (R. Zvarych and 1. Rivilis, 2023) [89].
According to the Waste Directive of the European Council, waste management
encompasses the collection, transportation, and disposal of waste, along with the
oversight and maintenance of disposal sites. From this definition it follows that waste
management is only the process of manipulating unnecessary materials, and waste
management is an activity on these materials. As a result, this definition does not cover
all waste management activities and 1s therefore not sufficient. The term
“management” refers to the manipulation of activities and gives the hope that waste
management will encompass more than the elimination of waste. The basis of
sustainable waste management 1s the minimization and reduction of waste
(E. Pongracz, 2002) [90]. As a result, it is worth noting that the waste management
process also involves (see Fig. 1.3): strategic planning; prevention of environmental
pollution and conservation of resources; minimization of the amount and toxicity of
waste generation; choosing the best prevention option while taking into account

legislation; assessment of effects and consequences; and decision-making.
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Fig. 1.3. Waste hierarchy [Author]

The “5R” waste management system covers a set of principles aimed at reducing
the impact of waste on the environment. (1) Refuse unnecessary items such as single-
use plastics or excess packaging. (2) Reduce the use of resources and increase
conscious consumption. (3) Reuse items or durable goods that have a longer service
life. (4) Repurpose, i.e. give items a new purpose or use items with a long service life.
(5) Recycle used materials into new products, reducing the need for raw materials thus
reducing the overall impact on the environment. In general, these principles are aimed
at responsible waste management and encouraging individuals and enterprises to be
more attentive to their consumption and disposal habits (N. Reznikova et al., 2019)
[91]. The best alternative to waste disposal is to prevent its generation. This is why
waste prevention is the goal of all waste management strategies. Various technologies
can be employed at different stages of a product's life cycle-production, use, or post-
use-to mitigate waste generation, consequently lessening or averting environmental
pollution. Several exemplary strategies encompass environmentally conscious
production methods, such as employing less hazardous materials in manufacturing,
implementing advanced monitoring systems for hazardous material storage, adopting
innovative techniques for chemical neutralization, and integrating technologies aimed
at conserving fresh water.

Waste management involves gathering discarded materials to recycle them,
reducing their impact on health, the environment, and quality of life. Practices differ

among developed and developing nations, urban and rural areas, and between
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residential and industrial sources. The waste management process includes monitoring,
collection, transportation, processing, disposal, or recycling, allowing companies to
manage waste output responsibly and positively impact the environment. The increase
in waste generation per person is projected to persist due to the expanding global
population, rising wealth, and increased consumerism. Implementing scalable and
sustainable solutions to address this waste issue could lead to a model where waste is
utilized as a resource in the creation of goods and services, thereby transforming waste
management into a profitable venture. The conversion of waste into energy presents an
opportunity to serve as an additional raw material for the rapidly growing biofuels
industry. Various innovative technologies are currently being utilized and developed to

convert waste into heat, power, fuels, or chemical feedstock.

1.2. Theoretical identification: the corporate social responsibility theories

Over the past few decades, corporate social responsibility (CSR) has garnered
significant attention from researchers in the field of management. In fact, most of them
have developed different models and theories on the concept of CSR, leading to
different approaches to CSR. From this point, it is enough to outline the similarities
and differences between different theories of CSR in order to find a common way of
implementing CSR that also reflects the interests of shareholders and society. Many
scholars have studied the definition, theory and model of corporate social
responsibility. R. Safarzad defines the concept of corporate social responsibility as a
legal requirement for a company that includes an ongoing commitment to the
community. He added that the company’s main objectives are to improve operational
efficiency and productivity, and maximize profits for shareholders. However, this all
must be achieved by integrating the ethical and environmental expectations of the
community into the company’s economic processes [1]. M. Friedman completely
rejected the above-mentioned concept of corporate social responsibility and believed

that company management has only one responsibility, which is to maximize the profits
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of owners and shareholders. He believes that social problems should be solved
independently through the mechanisms of the free market system [2].

J. Brousseau offers two definitions of corporate social responsibility. Firstly, it
serves as an umbrella term for any corporate theory that emphasizes the responsibility
to make money and to deal ethically with the surrounding community. Secondly,
corporate social responsibility is a specific concept that creates profits for the company
and plays a role in public interests [3]. J. Brousseau continued with a CSR theory, that
firms have four obligations: (1) economic responsibility — to generate revenue;
(2) legal responsibility — to follow laws and regulations; (3) ethical responsibility — to
act morally, even when it is not mandated by the letter or spirit of the law;
(4) philanthropic responsibility — to support charitable endeavours in society,
regardless of the specific firm involved.

Carroll's Pyramid of CSR, developed by management professor A. Carroll,
integrates James Brusseau's definitions of corporate social responsibility. Initially,
Carroll's four components of CSR were defined as follows: Corporate Social
Responsibility (CSR) encompasses the economic, legal, ethical, and philanthropic
standards set by society for a company. Later, he created the CSR pyramid using it as
the foundation. Carroll’s perspective holds that corporate social responsibility (CSR)
responsibilities should be addressed in the following order: economic, legal, ethical,
and philanthropic. A company can proceed to the next duty if the first is completed
effectively [4]. Stakeholder theory and corporate social responsibility (CSR) are two
key 1deas in business ethics that E. Freeman examined. Stakeholders, according to
E. Freeman, are groups that possess a claim or an interest in the company. By
stakeholder, he meant any organization or individual with a relationship to, or claim
against, the company in either their personal or professional life. According to
E. Freeman, the stakeholders are the parties that have the right to be involved in
shaping the future course of the company in which they have a stake and who should
not be viewed as a means to an end [5]. Thus, in E. Freeman’s opinion, CSR needs to

take stakeholder goals into account.
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E. Garriga and D. Mele attempted to categorize the primary ideas of corporate
social responsibility and associated methodologies into four groups in their well-
known paper “Corporate Social Responsibility Theories: Mapping the Territory™:
(1). The first group is known as the instrumental theories group, and they hold that a
corporation is the sole tool available for wealth creation, with its social actions only
serving to further its economic and financial objectives. (2). The second group is the
political theories group, which holds that a corporation must use its influence in
politics. Encouraging organizations that work to combat corruption in society, advance
women’s rights, labor rights, and human rights culture enhances political theories and
offers transparency for real CSR principles. (3). The third group, known as integrative
theories, focuses on how a corporation satisfies ethical and social requirements.
Contributions to charitable organizations and welfare establishments, such as youth
and sports facilities, senior centers, and orphanages, are examples of social
development. (4). The ethical theories group, which i1s founded on the ethical
responsibilities of corporations to society, makes up the fourth group. To be ethically
responsible means a company should pledge to uphold the moral standards of its
community. For instance, businesses ought to think about trustworthiness and openness
with their stakeholders [6].

In practice, each CSR group has different dimensions in terms of profits, political
performance, environmental requirements, social requirements and moral values. The
diversity and fragmentation of theoretical classifications of CSR hinder companies
from 1implementing useful CSR approaches. S. Waddock defines Corporate
Responsibility (CR) as a set of acceptable behaviors for various stakeholders, arising
from a company's sense of responsibility towards the societal impact of its operations
within the communities it serves. (2003) [18] and P. Hohnen (2007) [19]. Thus, the
concept of CR can clearly be seen to be an implicit relationship between the
organisation and its society, based on the moral commitment of the rights and duties
granted to the stakeholders, whether internally or externally by R. Mitchell (1997) [20],
A. Friedman and S. Miles (2006) [21]. Similarly, W. Pride and O. Ferrell (2006) [22]



27

argue that business responsibility comprises a collection of "principles and standards
that delineate acceptable conduct in business, as determined by diverse stakeholders".

Indeed, research indicates that corporate responsibility (CR) is typically
associated with ethical behaviour through the descriptive part of accountability, which
describes business activities or inactions that could have an impact on society in either
a positive or negative way by J. Fischer (2004) [23] and A. Friedman, S. Miles (2006)
[21]. Based on the notion that all of these behaviours should eventually be rewarded or
sanctioned, 1t can be identified as an assessment function of corporate actions —
A. Hassan (2012) [24]. Corporate Financial Responsibility (CFR) and Corporate Social
(and Environmental) Responsibility (CSER) are the two primary duties that fall under
the umbrella term of Corporate Responsibility (CR), according to M. Hopkins (2006)
[25]. H. Bowen describes CSR as the responsibilities of businesspersons to adopt
policies, make decisions, and pursue actions that align with the objectives and values
of society, both socially and environmentally (1953) [26]. Therefore, a more specific
definition of CSR strategy would be corporations' conscious decision to identify and
address social and environmental issues through the sustainable advancement of the
organization’s objectives (J. Lynes and M. Adrachuk, 2008) [27].

While H. Bowen (1953) [26] presented a clear definition of CSR, other research
has offered differing perspectives on this idea. The perspectives of wvarious
stakeholders, whether driven by financial or non-financial interests in a business entity,
can shape their views (J. Harrison and R. Freeman, 1999) [28]. According to the
stakeholder theory, some researchers argue that CSR is a fundamental aspect of societal
rights, with companies having numerous responsibilities towards the society they
operate in (D. Silberhorn and R. Warren, 2007) [29]. On the other hand, some believe
that CSR 1s simply a voluntary effort to benefit society and the environment (M. Van
Marrewijk, 2003) [30]. A third perspective considers CSR as a means of ensuring
legitimacy and survival. Furthermore, CSR is often viewed as a social contract between
a firm and its stakeholders, reflecting mutual interests (R. Gray, 1995) [31]. Moreover,
it has been contended that a managerial perspective of CSR exists. This perspective

necessitates a shift in mindset towards acknowledging the concerns of employees,
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managers, and owners, in addition to suppliers, customers, and the local community
(R. Freeman, 1984) [32]. R.Freeman’s assertion regarding the importance of
recognizing various external stakeholder groups alongside shareholders was pivotal in
shaping the concept of CSR (A. Belal, 1999) [33]. This shift in perspective
fundamentally offers a fresh approach to reconsidering how to identify different
stakeholder groups and aligning companies' actions with stakeholder interests
(A. Carroll and K. Shabana, 2010) [34].

In all the perspectives presented above, the concept of CSR can be viewed as a way to
enhance performance and positive engagement within the community and the
environment. Simultaneously, it aims to minimize the social and environmental harm
caused by commercial activities (E. Garriga and D. Mele, 2004) [35]. On the contrary,
several researchers have interpreted the concept of CSR based on its responsibilities.
They categorize it into three fundamental concepts: “Profit Responsibility, Stakeholder
Responsibility, and Social Responsibility” (M. Van Marrewijk, 2003) [30]. Taking a
broader perspective on CSR, A. Carroll (1991) argues that that CSR includes
economic, legal, ethical, and humanitarian responsibilities.

Furthermore, CSR has been defined as the embrace of transparent and
accountable business practices across four principal domains: environment, workplace,
community, and marketplace. (R. Said, 2011) [36]. While there may be variations in
the definitions mentioned above, they all reflect a growing movement that aims to
integrate social and environmental concerns into organizational behavior. Through this
interaction and communication between financial and non-financial interests,
corporations strive to maintain their legitimacy, foster communication and negotiation
with the community, and uphold their profitability (D. Hawkins, 2006) [37];
(A. McKinley, 2008) [38]. Consequently, corporate responses to such social and
environmental interactions form the philosophical foundations of CSR theories
(D. Mele, 2008) [39].

To simplify the understanding of the concepts mentioned above, the evolution of
CSR theories can be categorized into three primary phases: (1) starting and growth;
(2) crystallization and (3) expansion and prosperity. A. Carroll (1999) highlighted the
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significance of the “CSR footprints” in previous literature, such as the works of Adam

Smith, which depicted self-interested individuals coexisting harmoniously in the moral
and economic realm (D. Brown and W. Forster, 2013) [40]. The concept of CSR today
took shape during the 1920s (W. Frederick, 1994) [41]. Its origins can be traced back
to 1919 in the United States, when the Ford Company, following a Supreme Court
ruling, chose to distribute all its profits to shareholders instead of serving society
(J. Hood, 1998) [42]. This decision created a negative perception among the American
public, who viewed it as an unwarranted interference by the Supreme Court in internal
company affairs (G. Lantos, 2001) [43]. The public’s reaction to the detrimental impact
of organizations on society, particularly the working class, prompted Professor
Wallace, the Dean of Harvard Business School, to emphasize the importance of
business ethics and civil rights in 1929 at North Western University (B. Spector, 2008)
[44].

A. Carroll developed a specific theory about the way companies interact with
their surrounding communities and the wider world. This theory is now known as
Carroll’s Pyramid of Corporate Social Responsibility (Figure 1.4). Carroll’s theory
consists of four commitments that provide the foundation or infrastructure for a
company’s social responsibility.

phi %pic =to reveal good corporate image

reS JIKY  *expected by society’

eto avoid harm
expected by society

to obey laws
required by society

to achieve profit
e required by society
Fig. 1.4. Carroll Pyramid for CSR [4]
Economic responsibility. Making money is the job of a business organization.
A. Carroll places economic commitment at the bottom of the CSR pyramid because it

is critical to a company’s survival. Any business or organization, even a non-profit as
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a charity, needs assets to succeed and survive. A. Carroll believes that the first step in
practicing corporate social responsibility is to participate in corporate operations and
obtain profits. Profits are necessary to reward investors and owners. Additionally,
profits must be reinvested to sustain business growth. Economic responsibility is
demonstrated by the company through investments, marketing strategies, business
operations and long-term financial strategies with different stakeholders. For example,
when a company starts operations, it needs to hire a certain number of employees and
work with various stakeholders such as vendors, marketing consultants, sharecholders,
investors, insurance companies, banks, and financial institutions. When a company
makes a profit, every stakeholder is positively affected, which economists call the win-
win theory. Stakeholders benefit, capital circulation improves, and companies
successfully fulfill their corporate social responsibility and economic responsibilities.

Legal responsibility. Companies must comply with laws and regulations.
According to Carroll’s pyramid theory, legal responsibility is located at the second
level of the corporate social responsibility pyramid. A responsible company is one that
accepts the rules of the fair business game. A responsible company complies with the
law because it believes that fair business practices have a positive impact on the
economy and society as a whole. If a company engages in tax evasion, money
laundering, or even produces toxic products, it is illogical to assume that it has CSR
values.

Ethical responsibility. Companies must behave like good citizens in society.
Even if not required by law, this responsibility enables companies to do good things
for society. A. Carroll noted that companies must respond to the spirit of the law, not
just the letter. In other words, ethical responsibility includes the fair activities that
society expects of a company. Civil society and associations play an important role in
defining corporate ethical controls until these controls become actual law.

Philanthropic responsibility. It 1s a voluntary activity guided by the company’s
desire to engage in social activities that are neither mandatory nor required by law nor
generally considered ethical in business. Therefore, philanthropic responsibility is a

pure donation to society, an activity or project initiated by a company and specifically
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dedicated to meeting the expectations of the community. At the philanthropic level,
commercial enterprises can fulfill the aspirations of society. In order to fulfill their
philanthropic responsibilities, companies engage in various forms of donations, such
as sponsoring sports activities like annual marathons, and allowing employees to
participate in volunteer activities. The value of charitable activities lies in establishing
a good corporate citizen image and enhancing the company’s reputation.

Carroll’s Pyramid emphasizes the importance of implementing CSR initiatives
in a sequential manner. Companies are expected to first focus on economic goals to
ensure sustainability and profitability. Subsequently, they should progress to
complying with regional and international laws and regulations. Following this, the
third level involves adhering to ethical standards. Finally, at the highest level,
companies are encouraged to fulfill philanthropic responsibilities towards society and
the environment. When A. Carroll initially conceptualized his CSR framework in 1979
and later illustrated it in pyramid form in 1991, it was tailored specifically to American
society. However, Crane and Matten noted in 2007 that all levels of CSR depicted in
Carroll’s pyramid are relevant in Europe and are interconnected in some way [7].
Similarly, Visser examined Carroll’s pyramid in developing countries/continents,
particularly in Africa, and argued that the order of CSR layers differs from the
traditional pyramid. Visser highlighted that in developing countries, economic
responsibility remains the top priority, followed by philanthropy, legal responsibility,
and then ethical responsibility [8]. Consequently, corporations must consider additional
factors such as the nature and circumstances of the surrounding environment and
community before adopting Carroll's CSR framework. To fully leverage the benefits
of CSR, businesses should take into account the needs of the surrounding society and
implement projects that are suitable for it.

The concept of the Triple Bottom Line theory (TBL), introduced by J. Elkington
in his book “Cannibals with Forks: The Triple Bottom Line of 21st Century Business™
[9], emphasizes the incorporation of three dimensions of performance — economic,
social, and environmental — within a CSR framework. J. Elkington stresses the

importance of sustainability in achieving results across these three dimensions. In order
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to attain continuous profits and undertake long-term social and environmental projects,
companies must adopt the TBL approach. Consequently, numerous corporations and
nonprofit organizations have embraced the TBL sustainability framework to carry out
their CSR initiatives. The TBL theory highlights the significance of the economic
dimension. According to this theory, companies should prioritize achieving continuous
profits in the long run rather than solely focusing on maximizing profits. As a result,
businesses are increasingly adopting the TBL CSR framework, which involves
strategic planning, careful financial calculations, assessment of market conditions, and
risk mitigation. By thoroughly investigating these components, sustainable profits can
be attained.

The social aspect is crucial for businesses, alongside their financial matters. In
order to achieve social sustainability, corporations must prioritize it within the TBL
CSR framework. However, since societies vary from one region to another, each
corporation needs to gather data from national authorities regarding social affairs such
as unemployment rates, human rights, female labor force participation, health services,
and educational services provided by the government. Once the community priorities
are 1dentified, shareholders must make decisions that aim to fulfill the social needs to
the greatest extent possible. Therefore, for a business to maintain long-term stability,
the social activities of the corporation must strive to meet the needs of the surrounding
society as much as possible.

The ecological aspect is crucial for the Triple Bottom Line framework.
Neglecting the environmental dimension could jeopardize the future quality of life for
our descendants. It is imperative for businesses to adhere to environmental regulations,
monitor resource consumption, and transition to renewable energy sources to reduce
reliance on traditional ones like oil, gas, and coal. Furthermore, companies must
safeguard air and water quality and dispose of hazardous waste responsibly to ensure
environmental sustainability.

The TBL concept’s adaptability enables companies to effectively incorporate
social and environmental strategies in a sustainable manner. Nevertheless, T. Slaper, an

economic research analyst, highlights the obstacles in implementing the TBL theory
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[10]. These obstacles encompass the measurement of each category, identification of
relevant data, and determination of policy’s impact on sustainability. By overcoming
these challenges, companies can make informed decisions for long-term success.

The Stakeholder Theory, as defined by Freeman and Reed, encompasses any
identifiable group or individual that has the ability to impact or be impacted by an
organization’s goals [I11]. In his renowned article “Strategic Management, A
Stakeholder Approach”, Edward Freeman emphasizes that corporations have
stakeholders, referring to groups and individuals who are connected to the
corporation’s actions and benefit from them [11]. Therefore, stakeholder theory asserts
that a corporation's objectives can only be accomplished by safeguarding and balancing
the interests of various stakeholder groups. This theory serves as a descriptive
framework for understanding the nature of corporations, corporate management, and
how board directors consider the interests of corporate constituents [12]. Additionally,
from an instrumental standpoint, the theory is utilized to establish the relationship
between stakeholder management and the approach to corporate social responsibility
(CSR) [13].

Once stakeholder theory and its connection with CSR have been defined, the
primary concern arises regarding its implementation. To address this, corporations,
particularly corporate directors and leaders, can enhance their responsiveness to the
broader societal interests by involving stakeholders in the corporation's board of
directors. Essentially, each stakeholder should have representation on the board to
ensure their interests are taken into account. Subsequently, the board of directors will
devise a strategy to align the goals of both the corporation and its stakeholders.

To effectively implement The Stakeholder Theory and uphold stakeholder ethics,
it is crucial for top managers to involve all stakeholders in the decision-making process
of a corporation. However, this requires stakeholders to have a comprehensive
understanding of both the internal and external environment of the company.
Unfortunately, there have been instances where directors in corporations have
concealed vital information, such as income details or hazardous operations within

their factories. However, it is important to acknowledge the inherent risk in The
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Stakeholder Theory. There i1s a possibility that corporate directors may align

themselves solely with stakeholders who prioritize profit maximization, neglecting the
interests of other stakeholders such as the local community and those directly impacted
by the business operations.

The similarities between the Triple Bottom Line Theory and the Carroll Pyramid
Theory on the financial responsibility of corporate social responsibility are now
apparent. Furthermore, the Stakeholder Theory places a strong emphasis on the
shareholders’ economic obligation to maximize business profits. As a result, there are

disagreements and moral quandaries regarding other obligations among the three

systems.
lable 1.1
Main properties and characteristics for CSR theories [4]
Characteristics of CSR Theories
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The Triple Tal;mg into account three Supporting the corporation  has  to
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According to The Carroll CSR Pyramid Theory, companies should focus on

conducting business in an ethically, legally, and philanthropically responsible manner.
However, there 1s a chance that businesses will overlook a wide range of other outside
influences, particularly those related to society and the environment. Prior to
implementing the Carroll CSR approach, a corporation must do an analysis of the social
and environmental demands of the community it serves, as these elements have the
potential to alter the relative importance and hierarchy of the duties assigned to it.

Businesses need to use the TBL theory to perform similarly to the Carroll
Pyramid Theory in terms of social and economic considerations. However, the TBL
paradigm included environmental considerations as a critical component for attaining
business sustainability. The difficulty in putting the TBL CSR theory into practice is
striking a balance between the three duties. A firm now has a moral obligation to
accomplish social and ecological goals in addition to financial gain.

The interests of all stakeholders must be duly considered in corporate social
responsibility programs, according to The Stakeholder Theory. It is crucial to
remember that complete transparency of all business processes with all stakeholders 1s
necessary for the use of The Stakeholder Theory. In order to maximize profits,
company managers may be able to ignore community demands and abuse their
influence if there is a lack of openness. It has been discovered via this investigation
that the three CSR theories share a few characteristics in common. Therefore,
corporations should focus on these common aspects when implementing any CSR
theory. The implementation process of CSR theory can be divided into two levels: the
endogenous level (inside the firm) and the exogenous level (outside the firm).

Internally, the CSR implementation process should:

e Respect human rights within the organization and meet the demands of

employees.

e Comply with environmental conditions and laws, incorporating them into the

production line and utilizing renewable energy sources like solar panels.

¢ Ensure adherence to quality standards within the facility.

Externally, the CSR implementation process should:
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— Maintain transparency with all stakeholders by publishing income

statements and project milestones through media and internet networks.

— Sponsor social activities outside the organization that directly contribute to
the welfare of the community, such as schools, sports institutions, hospitals,
and nursing homes.

— Ensure that products and services provided to consumers do not pollute the
environment.

Every company should establish a specialized committee for the CSR
implementation process (Figure 1.5). This committee's role is to select the appropriate
corporate social responsibility theory and develop an initial plan for its implementation.
Additionally, the committee should regularly review the milestones and feedback of
the CSR implementation process.

Analysis of theories

Carroll CSR Theory TBL CSR Theory Stakeholder CSR Theory

Internal CSR Implementation Process External CSR Implementation Process

Fig. 1.5. Decision making process for implementing of CSR [14]

The operational activities of businesses have the capacity to negatively impact
both the natural environment and human health and well-being. This influence extends
beyond employees to encompass local communities and society as a whole. By
implementing a comprehensive environmental safety management system, businesses
can leverage the synergistic effects of all its components, resulting in the optimized use
of vital materials and organizational resources. The integration of such a system within
a business exerts a significant influence on economic, social, and environmental

dimensions alike. This entails the adoption of production standards, adherence to labor
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regulations, implementation of emissions and waste management policies, adoption of
resource conservation measures, and more. For abusiness to ensure long-term viability,
it must prioritize environmental preservation, resource efficiency, and the well-being
of society, with particular attention to its workforce.

To effectively execute and actually realize corporate social responsibility (CSR)
concepts, it is imperative to incorporate both the external and internal components of
CSR. An understanding of social responsibility that is more profound and intricate is
made possible by the convergence of these two elements inside the CSR paradigm.
This strategy makes it possible to apply CSR concepts more thoroughly and in a
balanced manner into organizational operations. Each category of corporate social
responsibility action is described in terms of both internal and external orientations in
the Table 1.2.

Table 1.2
Characterization of Types of Corpo rate Social Responsibility (CSR) [45]

Characterization

CSR Type
External Focus of CSR Internal Focus of CSR
. . Supporting charitable organizations, Developing corporate culture,
Philanthropic p_p_ g . . g ping P o
. aiding during crises and natural employee support, social initiatives
Responsibility i
disasters
Techno-Technological Implementation of new Protection of digital infrastructure,
and Digital Responsibility  technologies, digital initiatives employee digital skills training
Adhering to ethical norms in Forming ethical corporate culture,
Ethical Responsibility interactions with partners, clients, internal control
the public
Development of new products, Promoting employee creativity,
Innovative Responsibility’ technologies, and practices, stimulating innovative ideas

investing in research

Organizational-Economic Ensuring sustainability, interaction  Effective resource management,
Responsibility with investors, clients financial stability, risk management

Supporting cultural and social Development of diverse social
initiatives, collaborating with NGOs programs, creating a favorable work
environment

Socio-Cultural
Responsibility

Compliance with legislation and Internal control over law

Legal Responsibility regulatory requirements compliance and establishment of
corresponding procedures

Environmental Environmental consciousness, Implementation of environmental
Responsibility reducing environmental impact standards, resource optimization
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Organizations can improve their reputation, social relevance, and long-term
sustainability by implementing both internal and external CSR strategies. This will
benefit society overall in addition to their own success. This approach emphasizes how
corporate social responsibility 1s changing to meet local demands as well as global
trends, ultimately promoting a positive and mutually beneficial relationship between
businesses and the communities they serve. Each indication is evaluated from the
viewpoint of an enterprise stakeholder or set of stakeholders.

Corporate social responsibility not only serves as a public relations strategy but
also enhances a company's competitiveness. The advantages of corporate social
responsibility for businesses are as follows:

1. Stronger brand image, recognition, and reputation (CSR contributes to the
value of companies by establishing and maintaining a positive corporate reputation and
brand equity).

2. Increased customer loyalty and sales (customers of companies that engage in
CSR feel that they are contributing to good causes by supporting the company).

3. Operational cost savings (investing in operational efficiencies leads to cost
savings and a reduced environmental impact).

4. Retaining key and talented employees (employees are more likely to stay
longer and be more dedicated to their company when they know that it practices CSR).

5. Easier access to funding (many investors are more inclined to invest in
companies that practice CSR).

6. Reduced regulatory burden (strong relationships with regulatory bodies can
help reduce the regulatory burden on a company).

The sustainable enterprise development model encompasses multiple spheres
of the external environment that the enterprise engages with, utilizing corresponding
management tools grounded in corporate social responsibility principles. This model
encompasses organizational-economic, technical-technological and digital, ecological,
legal, socio-cultural, ethical, innovative, and philanthropic responsibilities to be
integrated within the enterprise. Businesses can better allocate efforts and resources

towards achieving sustainable development by considering stakeholder requirements
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and the specifics of their activities, aided by insights gleaned from the analysis and
categorization of CSR types. Implementing social responsibility practices yields
numerous benefits for management enhancement, including risk mitigation, increased
market share and sales volume, enhanced reputation, investor trust, boosted employee
morale, improved financial performance, strengthened relationships with government
and society, and environmental preservation. Consequently, this fosters the long-term

viability of the business.

1.3. The concept of environmental management in the system of waste

management

The field of environmental management (EM) integrates socioeconomic, policy,
and scientific aspects. Its main focus is on developing solutions to real-world issues
that arise from resource extraction, waste creation, and human coexistence with nature.
Environmental management, in a strictly anthropocentric sense, revolves around
addressing the fundamental problem of how to continuously develop technology to
evolve while minimizing the extent to which this process modifies the natural
environment. Therefore, concerns about maintaining fair and equitable resource
distribution, sustainable economic growth, and protecting natural resources for future
generations are strongly related to environmental management. As a response to human
activity, environmental management takes into account the growing gravity and
importance of the catastrophic effects that humans are currently having on natural
ecosystems. It is reassuring to know that, in a world with fewer people and less
widespread technology use, the environment might be able to recover from human
misuse and abuse on its own. However, since people have placed a higher value on
economic growth than the preservation of natural ecosystems, it is now widely
acknowledged that, in many cases, positive intervention is required for the environment
to recover.

However, there is a great deal of dispute and dispersion regarding the direction

that such intervention should take, leading to a multitude of methods for environmental
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management. Deep ecology first emerged in the 1960s, alongside a surge of
movements opposing technological advancement and criticizing the political
foundations of authoritarianism and power. But shallow ecology, and by extension
shallow ecologists, aimed to reach a consensus with those who maintained that the
development of new technologies is the only way to address the planet's environmental
issues. Therefore, environmental managers fit within a wide range that includes
technocrats and conservationists, as well as those who would expand human
interference in nature to steer natural processes in a benign direction. It is envisaged
that conservationists and developers will come together to address the need for
sustainable economic development that is not hindered by long-term damage to natural
resources and critical habitats. Nevertheless, the degree to which it has altered the
direction of environmental management globally has been severely constrained by
underfunding and a lack of commitment at the national level. Any business or
developmental endeavor has a considerable influence on the environment.

1. The production of goods involves extracting natural resources from the
environment and transforming them into marketable items. Consequently, the
production process generates different types of waste (solid, liquid, and gaseous) that
find their way into the environment.

2. The activities associated with the manufacturing process, such as maintaining
facilities and infrastructure, as well as packaging and transporting goods, all contribute
to environmental impacts.

3. Furthermore, the products that are manufactured will eventually be discarded
and become waste that enters the environment.

4. The provision of services carries a substantial environmental footprint.
Service-oriented companies consume various products and energy in delivering their
services, leading to the release of waste into the environment. Furthermore, the
provision of services often entails resource exploitation, contributing to further
environmental destabilization.

To put it simply, the environment serves as a primary source of raw materials for

industrial processes and as a destination for the disposal of waste. While all companies
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or organizations generate waste, not all of them extract raw materials from the
environment. This responsibility lies with the companies at the initial stages of the
supply chain. These raw materials undergo various processing methods as they
progress through the supply chain. Eventually, products are produced and distributed
to wholesalers and retailers. However, if raw materials are excessively extracted from
the environment and waste is overloaded onto it, the environment becomes degraded
and unstable. The goal of environmental management is to find ways to conduct
business activities that minimize or stop this degradation. By doing so, we can enjoy a
healthier environment and ensure its preservation for future generations.

The environment plays a vital and crucial role in our daily lives. By guaranteeing
appropriate management in many areas of our lives, environmental management
provides us with a higher standard of living. There are many different kinds of forces
in the environment, including intellectual, physical, political, social, moral, and
emotional forces. The environment is the culmination of all these outside factors that
have an impact on a living thing's life, characteristics, behavior, and stages of growth,
development, and maturation. Stated differently, the environment is the entirety of the
circumstances around a location in space and time. Furthermore, the goal of
environmental management is to limit how humans interact with the environment and
affect it in, order to protect natural resources. Its main objective is to raise human
welfare for both current and future generations. Basically, an environmental
management framework is plan, do, check and act with a continuous cycle (see

fig. 1.6).

Fig. 1.6. Environmental management framework [92]
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A system of environmental management is a group of actions made to guarantee

that environmental problems are handled. It performs the following functions:

adhering to environmental laws consistently;

enhancing environmental performance as a whole;

handling the environmental risk resulting from recent or historical actions;
increasing funding for environmental issues;

incorporation of environmental goals into the overarching mission and
commercial goals;

offering a workplace that is safe for the environment.

The lifetime of environmental management can be divided into three main

categories:

1) The construction environmental management plan.

2) The operations environmental management plan.

3) The decommissioning environmental management plan.

These can be shown as follows (see fig. 1.7):

Fig. 1.7. Environmental management framework [92]

The building stage environmental management plan offers detailed

environmental guidelines for a project's implementation and building stages. Its goal is

to make building operations easier to manage and lessen their negative effects on the

environment. These effects include those from the beginning (such as clearing the land

and setting up the construction camp) and the ongoing work (such as noise, dust,

erosion, and contamination of waterways). The following categories usually apply to

the information supplied in the environmental management plan [92]:
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e Identify the particular activity or potential impact that necessitates

management;

e Decide on the measures for mitigation to be put into action;

o Identify the performance indicator;

e Identify who would be responsible for implementation;

e Identify who would be responsible for monitoring.

The environmental management plan during the operational phase includes
specific guidelines for operational activities related to the specific development. The
environmental management plan defines roles and responsibilities for mitigation,
monitoring, and evaluation throughout the development lifecycle. Decommissioning
presents opportunities for positive environmental outcomes, including land restoration
for alternative uses and the cessation of impacts associated with operational activities.
Yet, depending on the nature of operational activities, the necessity for risk
management and addressing potential residual impacts may endure even after the
cessation of activities. Examples of potential residual impacts and risks include soil
and groundwater contamination, abandoned stockpiles (such as oil drums, scrap
equipment, and old chemicals), and derelict structures. The decommissioning stage of
the environmental management plan includes specific guidelines for managing
environmental risks associated with the decommissioning phase of the project. The
decommissioning phase environmental management plans are commonly found in
industries like mineral mining and oil and gas extraction.

Environmental management plays a crucial role in enhancing the physical,
social, and economic aspects of an enterprise or project. By promoting planned
investments at the beginning of the production chain, it prevents the need for costly
clean-up efforts later on. The significance of environmental management can be
summarized as follows:

— To clarify modern environmental concepts like how to conserve biodiversity;

— To understand a more sustainable lifestyle;

— To utilize natural resources with greater efficiency;

— Understanding how organisms behave in natural environments;
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— Understanding the interrelationship among organisms within populations and

communities;

— Raising awareness and educating people about environmental issues and

challenges at local, national, and international levels.

Environmental management is essential for aligning socio-economic
development projects with environmental safety standards, thereby ensuring
sustainable economic growth. It facilitates long-term planning and management,
enabling the implementation of effective measures for both environmental
management and conservation.

There are several benefits associated with implementing environmental
management practices. It is important to emphasize that Environmental Management
Is not only aresponsible choice but also a strategic decision that can enhance the overall

business performance.
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Fig. 1.8. Advantages to undertaking environmental management [92]

The majority, if not all, of individuals, aspire to safeguard the environment.
Nevertheless, numerous enterprises are apprehensive that enhancing their
environmental performance to protect the environment will result in financial
expenses. They worry that there will be a clash between their inclination to preserve
the environment and their aspiration to minimize costs and operate a prosperous

enterprize. Fortunately, numerous businesses have realized that contrary to their
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concerns, enhancing environmental performance actually leads to cost reduction.
Several companies have discovered that by improving their environmental
performance, they can often save substantial amounts of money. Cost savings within a
company can be achieved through changes in such areas as:

v’ process efficiency;
product design;
waste disposal;

sourcing of raw materials;

AN NN

infrastructure;
v’ packaging and transport.

Optimizing the efficiency of current procedures results in a decrease in the
consumption of raw materials and energy, as well as a reduction in waste generation.
This reduction in resource usage and waste production not only benefits the
environment but also proves advantageous for businesses by lowering resource costs
and waste disposal expenses. Ensuring proper maintenance of equipment is crucial as
it effectively minimizes expensive downtime and resource wastage typically linked to
shutdown and start-up periods. The implementation of innovative and enhanced
procedures not only improves resource utilization but also minimizes waste generation.
Numerous companies have successfully achieved significant cost reductions by
minimizing their consumption of raw materials, energy, and water. It is conceivable to
revamp a product's design in order to decrease the quantity of resources it encompasses,
while still upholding its service quality. By enhancing process efficiency, the volume
of waste generated can be diminished. After waste is generated, there is often an
opportunity to repurpose it or transfer it to other companies that can utilize it, thereby
avoiding the expenses associated with waste disposal.

Changing the origin of raw materials utilized in a specific process can lead to
financial savings. Companies have the potential to achieve significant cost reductions
by opting for recycled wool over virgin wool for their manufacturing needs, or by
choosing recycled paper instead of manufactured paper, thereby preserving a

substantial number of trees. Efficiency enhancements to infrastructure, such as the



46

installation of energy-efficient lighting, building insulation, and the optimization of
heating systems, can also contribute to cost savings. Furthermore, cost savings can be
realized in the packaging and transportation of goods, while simultaneously enhancing
environmental performance. By ensuring compliance with pertinent environmental
regulations, companies can mitigate the risk of fines imposed by regulatory bodies for
noncompliance, as well as the negative media attention and public backlash that often
accompany such penalties.

Being informed about possible changes in environmental legislation helps
companies to plan ahead and make well-thought-out investment decisions. Without
awareness of impending laws, investments made could end up being futile once the
new legislation 1s implemented. Conversely, discovering a legislative change last
minute may result in hurried investments to comply with the new regulations. Having
prior knowledge of expected changes allows for a longer preparation period to make
the required investments and prevent potential cash flow problems. Many companies
face a significant hidden risk in the form of environmental hazards. By incorporating
environmental risk assessment into their environmental management process, these
companies can mitigate the likelihood of events that may result in adverse
environmental impacts. Banks, insurance companies, and investors heavily rely on risk
assessments to make informed decisions. The higher the risk, the less inclined banks
are to provide loans, investors are to invest, and insurance premiums are likely to
increase. Consequently, reducing environmental risk will be positively perceived by all
these stakeholders, enabling companies to secure loans, insurance coverage, and attract
investments more easily.

Large organizations are increasingly demanding that their suppliers show
evidence of strong environmental management practices, and they are willing to
remove those suppliers who do not comply. Merely having an environmental policy is
not enough to prove sound environmental management; companies must provide
evidence that they are actively working towards meeting the goals outlined in their
policies. Therefore, implementing effective environmental management practices will

become increasingly crucial for suppliers to obtain or retain their status with large
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organizations. By showcasing effective environmental management practices,
companies can potentially influence environmental regulators to adopt a more lenient
approach toward regulations. This could result in a decrease in the frequency of
required inspection visits. Moreover, when a company promotes its efforts to enhance
environmental performance, it can enhance its reputation among the public, ultimately
strengthening its position in the market. Additionally, by demonstrating responsible
environmental management, a company can instill confidence in the local community
regarding its operations, fostering positive community relations.

Undertaking environmental management within a company can promote a great
deal of enthusiasm among employees, as it provides them with a practical means to
express their environmental concerns and contribute towards enhancing environmental
performance. This, in turn, can lead to lower production costs and a positive public
image, ultimately resulting in increased sales and a larger market share for the
company. Given the importance of sound environmental management, investing in
environmental management is worthwhile. It is crucial for companies and
organizations to understand how to approach this task. To successfully undertake any
endeavor, one must have the appropriate tools. To effectively manage their
environmental and social responsibilities, companies and organizations can employ
various environmental management tools. In the early 1990s, recognizing the need for
standardization in this area, the International Organization for Standardization (ISO)
established a committee in 1993 with the aim of developing standards for these
management tools (see fig. 1.9).

An environmental policy 1s a written document that clearly outlines the overall
goals and intentions of a firm or company regarding the environment. Creating an
environmental policy is frequently the initial action taken by firms or companies that
aim to engage in environmental management. An environmental policy demonstrates
a dedication to environmental management and can pave the way for additional
environmental management endeavors. Environmental auditing serves as a crucial tool
in ensuring that a firm or organization is in compliance with environmental regulations

and best practices. For example, a legislative compliance audit verifies that the firm's
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activities align with environmental legislation, while an environmental audit assesses
whether waste management practices adhere to industry guidelines. Auditing is a key
component of environmental management systems, as outlined in ISO 14001 and

EMAS standards.

Fig. 1.9. Environmental Management Tools [92]

Environmental indicators are essential tools for companies to evaluate their
environmental performance and efforts to enhance it. These indicators are not only
useful within an environmental management system to monitor target achievements
but can also be utilized by companies without an EMS. On the other hand, a company's
eco-balance provides a detailed account of all raw materials, energy, resources,
products, and wastes entering, stored at, and leaving the company within a specific
timeframe. By understanding the flow of inputs and outputs, a company can analyze
the environmental impacts associated with them. Consequently, an eco-balance
facilitates a thorough environmental assessment as required by ISO 14001 and EMAS,
enabling the establishment of targets for enhancing environmental performance.

Life cycle assessment (LCA) serves as a valuable instrument in identifying and
evaluating the diverse environmental consequences linked to a specific product. LCA
adopts a comprehensive perspective, examining the impacts of the product from its
inception to its ultimate disposal, encompassing the acquisition of raw materials (the

“cradle™), the production and utilization stages, and the final disposal (the "grave"). By
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employing LCA, manufacturers can effectively explore methods to minimize the
environmental footprint of their products throughout their lifecycle, while
substantiating their claims regarding the environmental impact of their offerings.

Environmental certification programs provide an environmental seal of approval
to products that are deemed to have less negative impact on the environment compared
to others in the same category. Companies interested in obtaining this certification for
their products must submit an application to the program administrator. In order to
receive the certification, a product must adhere to a specific set of environmental
standards established by the program administrator for its product category. These
standards encompass the entire life cycle of the product and are developed using Life
Cycle Assessment (LCA). The criteria are designed in such a way that only a limited
percentage of products within a category, typically 20-30%, can qualify for the
certification. Therefore, environmental labels can serve as effective marketing tools by
indicating that a product is among the most environmentally friendly options in its
category. Having implemented a range of environmental management strategies to
enhance its environmental practices, a company or organization might want to share
the outcomes of these efforts with the public. One effective method is by releasing an
environmental report. The publication of an environmental report can enhance a
company's reputation and foster better connections with stakeholders. While
traditionally larger companies have been the ones to publish such reports, smaller and
medium-sized companies could also benefit from utilizing environmental reporting as
a valuable tool. Various environmental charters and guidelines are available for firms
or organizations to adhere to, showcasing their dedication to sustainable environmental
management.

An environmental policy is a formal document created by a company or
organization that outlines its objectives and intentions regarding the environment. It
serves as a guiding principle for the company, demonstrating its dedication to
responsible environmental management. The policy must be approved by senior

management and made accessible to the public. It should be seamlessly integrated into
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the company's overall business strategy and align with other policies such as those on
quality, health, and safety.

There are multiple justifications for developing and formulating an
environmental policy. Outlining your objectives and intentions regarding the
environment serves as a crucial initial step toward achieving efficient environmental
management. Once this is accomplished, a company can proceed to implement the
necessary measures to attain these goals. By implementing effective environmental
management practices, such as adopting appropriate actions, a company can reap the
benefits that come with such management. Establishing an environmental policy can
significantly enhance a company's reputation among external stakeholders, including
customers and the local community. Absolutely, tangible evidence of a company's
commitment to its environmental policy is crucial for safeguarding its reputation. It's
not just about having a policy in place, but also demonstrating through actions that the
organization is dedicated to fulfilling its environmental objectives and intentions. This
transparency and accountability help build trust and credibility with stakeholders.

Large corporations are growing more concerned about ensuring that their
suppliers adhere to acceptable environmental management standards. Consequently, it
1s becoming increasingly common for these corporations to demand that their suppliers
have an environmental policy in place. As a responsible company, one cannot afford to
simply contemplate whether or not to develop an environmental policy. If a significant
number of customers demand such a policy, the company must comply in order to
avoid losing business. Instead of waiting to be asked, it is prudent to proactively
prepare an environmental policy. This way, the company will be ready to meet the
requirements of any customer that may request one. Prior to commencing the
development of a policy, it is crucial to secure the support of senior and executive
management of the company. This step will guarantee the successful implementation
of the policy once it is finalized. A method to demonstrate management's dedication is
to have the policy endorsed by key figures such as the company's chairman or

chairwoman, as well as the chief executive officer or managing director.
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A system 1is a collection of interconnected elements working together towards a
specific goal. In the context of environmental management, an environmental
management system (EMS) 1s comprised of various interconnected elements that
collaborate to achieve the goal of effective environmental management. Many large
companies have implemented EMS for several years, tailoring their systems to meet
their specific requirements, resulting in a wide range of system configurations. The
International Organization for Standardization (ISO) has developed a common model
for EMS, outlining the essential elements that should be included. This standardized
model is globally applicable to organizations of all sizes and types, as detailed in the
ISO standard. It is essential for all employees whose tasks could have a notable effect
on the environment to undergo the necessary training. They should be informed about
the significance of complying with the EMS requirements, the environmental
consequences of their work, and the advantages of enhancing their individual
performance, duties, and responsibilities in ensuring the EMS operates effectively.
Staff members carrying out activities that could result in significant environmental
impacts must be considered competent. Their competence 1s evaluated based on their
education, training, and experience.

The company should develop and uphold appropriate communication
procedures within the organization concerning the EMS. Additionally, it should create
mechanisms for receiving and addressing pertinent communications regarding its EMS
from external entities. The company is obligated to identify activities linked to the
significant environmental aspects outlined in its goals and targets. Subsequently, it
must formulate documented operational procedures for these activities to ensure that
the objectives and targets are achieved even in the absence of established procedures.
Furthermore, the company must set up procedures concerning the significant aspects
of the goods and services utilized by the company. All relevant procedures should be
conveyed to suppliers and contractors. The company is required to create and uphold
documented protocols for regularly monitoring and assessing the areas covered by the
objectives and targets. This is done to determine if the objectives and targets have been

achieved. Additionally, the company must establish and maintain a documented
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procedure for periodically evaluating compliance with relevant environmental laws
and regulations. The organization must also establish and maintain procedures for
identifying, maintaining, and disposing of its environmental records. These records
should include training records, audit results, and management reviews. Additionally,
the management of the company must conduct periodic reviews of the environmental
management system to ensure that it continues to meet the company's needs. During
these reviews, the potential need for changes to the company's policy, objectives, and
other elements of the environmental management system should be addressed.

The dedication to ongoing enhancement and pollution prevention necessitates
the establishment of fresh objectives and targets. As circumstances evolve, such as the
launch of new products and processes, the development of new procedures and the
assignment of new roles and responsibilities will be imperative. An EMS not only
mandates that companies establish targets, but also guarantees their achievement.
Companies must create a management plan to reach their targets, ensure the availability
of resources for implementation, monitor environmental performance to assess target
achievement, and take corrective measures if necessary.

Thus, dedication to ongoing enhancement and pollution prevention necessitates
the establishment of fresh objectives and targets. As circumstances evolve, such as the
launch of new products and processes, the development of new procedures and the
assignment of new roles and responsibilities become imperative. The rise in complexity
has also led to the emergence of new terms and ideas, such as sustainability and
sustainable development, corporate social responsibility and corporate governance, as
well as innovative concepts to environmental management. Environmental
management has seen advancements in various areas, including a shift from advocacy
to goal-oriented strategies, a move from top-down to bottom-up approaches, a
transition from reactive to proactive methods, a focus on regional and global issues

rather than just local ones, and a shift towards interdisciplinary collaboration.
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Conclusions to chapter 1

Thus, the results of this study are shown that it is widely accepted that waste
management services are crucial services that should be available in all communities.
Waste can present itself in diverse forms, and its classification can take on various
dimensions. Several typical traits are utilized to categorize waste, such as its physical
state, properties, potential for reuse, biodegradability, origin, and its environmental
impact magnitude.

Waste management theory offers a conceptual framework for understanding
waste management practices, defining key concepts and proposing methodologies for
effective waste handling. Central to this theory is the premise that sustainable waste
management hinges significantly on how we define and categorize "waste." The notion
of "waste" is intricately tied to human activities and lifestyles. Communities,
households, and economies rely on a continuous supply of air, water, food, raw
materials, and fossil fuels.

The best alternative to waste disposal is to prevent its generation. That's why all
waste management strategies aim for waste prevention. Various technologies can be
deployed throughout a product's life cycle — from production to use to post-use — to
eradicate waste and, consequently, mitigate or prevent environmental pollution.
Representative strategies encompass environmentally conscious production methods,
such as employing less hazardous materials, implementing modern systems to monitor
hazardous material storage, and adopting innovative techniques for chemical
neutralization and water conservation.

Indeed, the operational practices of businesses can have negative repercussions
on both the natural environment and human health and well-being. This impact 1sn't
limited to employees but extends to encompass local communities and society as a
whole. Establishing a comprehensive environmental safety management system allows
businesses to leverage the synergistic benefits of all its components, thus optimizing
the use of vital materials and organizational resources. The adoption of such a system

within a business profoundly influences economic, social, and environmental aspects.
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This comprehensive approach involves adhering to production standards, labor
regulations, emissions and waste management protocols, implementing resource
conservation initiatives, and more. To guarantee long-term viability, businesses must
prioritize environmental stewardship, resource efficiency, and societal well-being,
especially that of their workforce.

Implementing corporate social responsibility (CSR) strategies can enable
organizations to bolster their reputation, social relevance, and long-term sustainability.
Additionally, this study confirms the pivotal role of environmental management in
enhancing the physical, social, and economic aspects of an enterprise or project. By
advocating for planned investments at the outset of the production chain, it helps
prevent the necessity for expensive clean-up efforts later on.

The field of environmental management encompasses socioeconomic, policy,
and scientific dimensions, with a primary focus on devising solutions to real-world
challenges stemming from resource extraction, waste generation, and human
interaction with nature. In a strictly anthropocentric context, environmental
management revolves around tackling the fundamental issue of continuously
advancing technology while minimizing its impact on the natural environment.

The main scientific results were published in the following scientific articles: 89;

168;169; 170; 171;172; 173,174,175, 176; 177.
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CHAPTER 2

RESEARCH OF GLOBAL WASTE MANAGEMENT
AND CORPORATE SOCIAL RESPONSIBILITY

2.1. Analysis of waste management in the system of circular transformation

There has always been waste. This was accepted as a part of life in rural
civilizations. Trash used to be dumped right outside the house and would break down
quickly. However, as urbanization increased, social and public health issues emerged.
The first cities in Europe to focus on enhancing hygienic conditions and hygiene were
Roman and Ottoman cities. Nevertheless, their efforts were unable to keep up with the
medieval cities' rapid expansion. Diseases spread more rapidly due to the waste issue,
indicating the need for further expansion of waste management efforts. Waste accounts
for 20 percent of methane emissions caused by human activities worldwide. With a
potency 80 times higher than carbon dioxide, these emissions will continuously cause
detrimental effects on the environment and economy, and, if not addressed, will create
a major obstacle to the achievement of the United Nations Sustainable Development
Goals.

The cholera outbreaks during the mid-19th century led city authorities to
recognize the need for improvements in drinking water, sewage systems, and waste
disposal. By 1900, most European cities had incorporated city cleaning into their
responsibilities. Initially, waste was disposed of in open dumps just outside city limits,
with informal workers salvaging the discarded materials for income. In the early 20th
century, waste management in Western countries advanced with the introduction of
motorized collection, standardized household bins, and regulated dumpsites. Despite
efforts to address environmental and health concerns, urban expansion brought
residents closer to these dumpsites, leading to 1ssues such as odor, pests, and pollution.
Although measures like fencing and daily coverage were implemented, the challenge

of waste management persisted. This problem continues to affect communities
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worldwide, with waste often being disposed of in open dumps, resulting in

environmental and health hazards.

Fig. 2.1. Waste collection collaboration options for municipalities [97]

Due to the growing scarcity of available space, metropolitan authorities
iImplemented waste incineration. Moreover, an alternative method was devised that
involved moving garbage over further distances - sometimes even to neighboring
municipalities - by train and boat to alternate disposal sites. After many instances of
harmful discharges from incinerators and leaking landfills, waste disposal management
progressively improved. There were different attempts made to reduce the emissions
and pollution caused by disposal sites. In order to reduce the dangers to leachate and
groundwater, bottom floor liners were installed, and landfill biogas was recovered.
Dioxins were discovered when garbage incinerators' emissions were examined. These
dangers demonstrated the need for significant increases in expenditure and waste
disposal expertise to safeguard the environment. It became apparent that handling
waste disposal solely at the municipal or provincial level was no longer adequate. The
efficiency of sanitary landfills and waste incineration plants relied heavily on

increasing their capacities. As a result, neighboring municipalities began collaborating
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to achieve economies of scale. In certain instances, public authorities partnered with

private companies to ensure sufficient financing and effective operations.

In Western Europe, there was a decline in the number of landfills while the
prevalence of larger incinerators concurrently increased. This resulted in extended
transportation distances for waste and intensified local impacts at these facilities. To
mitigate the negative effects caused by these methods, policies were implemented to
enhance environmental safeguards and reduce waste volumes through recycling. The
options for sustainable waste management expanded further with the introduction of
separate waste collection, organic waste composting, landfill bans, and landfill taxes.
Additionally, the 'waste hierarchy' (Ladder van Lansink), which was introduced by
A. Lansink, a member of the Dutch Parliament, in 1979, provided a prioritized list of
waste treatment alternatives. This hierarchy begins with waste prevention and
concludes with disposal. This led to significant price and tax increases, followed by
greater recycling and waste prevention. The volume of trash directed to landfills
decreased significantly, driven by the private sector and individual municipalities’

adaption of recycling efforts.

Legislation has been introduced in the EU to encourage member nations to

improve the organization of their waste systems. The Waste Framework Directive,
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which established waste regulation at the EU level, progressively increased recycling
targets and established distinct collection guidelines for various waste streams. It also
brought in new regulations that discourage waste from being disposed of in landfills or
incinerators. In Art. 4, the Directive established a legally obligatory framework for
decision-making that prioritizes avoidance and reuse (the waste management
hierarchy).

The Waste Shipment Regulation governs the cross-border transport of waste
within the EU. It establishes the guidelines for waste transportation between different
member countries, setting a minimum standard for waste management practices and
promoting fair competition. This facilitated the development of a regulated market,
thereby increasing the intra-EU trade of various types of waste for treatment, including
household and hazardous waste. Additionally, the implementation of landfill taxes by
European governments played a crucial role in steering economic activities towards
more sustainable waste management practices. By increasing the cost of landfilling
waste, these taxes incentivized the use of more environmentally friendly treatment
options, gradually shifting societal behavior towards more sustainable waste
management practices.

Subsequently, the concept of Extended Producer Responsibility (EPR) was
introduced to enforce the "polluter pays" principle. This approach requires producers
and 1mporters to bear the financial and operational responsibility for the collection,
recycling, and safe disposal of their products. By shifting the cost burden from
municipalities to consumers, particularly for items like packaging waste, batteries, car
tires, and electronic equipment, EPR aims to encourage producers to offer more
sustainable products. The revenue generated from EPR has facilitated the development
of essential waste management infrastructure that would have been challenging to fund
through public budgets.

In certain nations, significant investments have been made by both public and
private sectors in waste incineration capacity, commonly known as energy-from-waste
or waste-to-energy plants, when combined with energy recovery. These facilities,

which require substantial initial investments and have a lengthy pay-back period, must
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operate continuously. State-of-the-art facilities extract the energy content from waste
in the form of electricity and heat. Metals and non-ferrous metals are reclaimed from
the bottom ashes, while a portion of the ashes are transformed into aggregates for the
construction sector. Careful planning of waste incineration capacity, not exceeding the
projected future non-recyclable waste fraction, is crucial to prevent them from
hindering efforts to increase recycling rates [107]. In countries like the Netherlands,
where landfilling is limited and waste incineration rates are relatively high, an
incineration tax has been implemented to encourage recycling alternatives.

The global waste management situation is unprecedented. Currently, only 67%
of the world's solid waste is properly collected, while 33% is disposed of in the open.

Waste production has seen a significant increase in recent years.
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Fig. 2.3. Disposal methods by Income [93]
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In 2016, approximately 2 billion tons of municipal solid waste were produced, a
figure that is projected to rise to 3.4 billion tons by 2050 if current trends continue. By
2050, it 1s anticipated that waste production will be 70% higher than in 2020 [94]. The
situation is particularly concerning in low-income countries, where waste generation is
expected to more than triple by 2050 due to increased production and consumption.
This poses challenges for authorities at all levels. From a circular economy perspective,
over 90% of resources extracted from the planet end up as waste, with only around half
a trillion tons of virgin materials re-entering the economy each year. Overall, our world
1s currently only 8.6% circular.

Over 90% of waste in low-income countries is still burned or dumped, despite
municipalities in these nations allocating, on average, 20% of their budgets to waste
management. European nations continue to face waste issues as well, with many still
placing a strong emphasis on energy recovery and disposal over recycling and other
more circular methods. Annual global spending on solid waste management is expected
to rise from today's US$205 billion to over US$380 billion by 2027. Operating
expenses for integrated waste management — which include collection, transportation,
treatment, and disposal — typically surpass $100 per ton in high-income nations. Lower-
income nations spend less on waste operations — an average of $35 per ton, sometimes
more — but they have a far harder time recovering their expenditures [95].

The recycling industry has evolved into a worldwide enterprise with global
markets and intricate supply and transportation systems [96]. Nevertheless, it is crucial
to acknowledge that the waste management industry heavily depends on the dedication
of over two million informal waste pickers, especially in low and middle-income
nations. This informal sector encounters unique obstacles and should receive backing
from governmental policies, as it plays a vital role in providing waste management
services to communities. Policy alternatives exist that can empower and legitimize the
informal waste sector, but they must be executed with caution and inclusivity to ensure
the sustainability of livelthoods for individuals.

When discussing waste, individuals tend to concentrate on Municipal Solid

Waste, commonly referred to as household waste. However, it is imperative to
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acknowledge that household waste represents just a small portion of the total waste

generated by a nation.

Landfill | Recycling + composting | Waste-to-Enargy No Data

Fig. 2.4. Municipal waste treatment, 2018-2022 [97]

The composition of municipal solid waste varies depending on the country's
waste segregation system. In regions without proper waste management, organic
matter, such as garden and kitchen waste, can account for over 60% of the total waste
by weight. Different types of waste require specific attention:

Electronic waste: This category is experiencing the fastest growth rate and is
projected to increase by 38% from 2019 to 2030. Currently, only 17.4% of electronic
waste is collected and recycled [100].

Plastic waste: Approximately 32% of plastic waste ends up leaking into the
environment. Out of the total plastic waste, 40% is landfilled, 14% is incinerated, and
14% is recycled [101].

Plastic pollution in the oceans: An estimated 3% of global plastic waste finds its

way into the oceans [102].
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Food waste: Despite 811 million people facing hunger worldwide, one-third of
all food produced is lost or wasted, resulting in an annual financial loss of around US$
1 trillion [103].

Improper waste management can be viewed as a situation where a valuable
resource has been misdirected, primarily due to the absence of effective enforcement
of public policies. In the absence of proper regulations, waste tends to follow the path
of least resistance, leading to illegal dumping as the most cost-effective disposal
method. Mismanaged waste, especially municipal solid waste, not only contributes

significantly to marine litter but also adds to greenhouse gas emissions by 5% [104].
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Fig. 2.5. Waste generation by economic activities and households, EU, 2020 [98]

Several waste flows can be distinguished, often referred to by different names:
1) Municipal Solid Waste (made up of source-separated waste and residual waste) or
Household waste; 2) Commercial and Industrial waste; 3) Construction and
Demolition waste; 4) Hazardous waste (for example from the chemical industry);
5) Waste from Mining, quarries, etc. Specific waste flows include: a) Organic waste;
b) Waste from Electrical and Electronic Equipment (WEEE); c) End-of-Life (EoL)
vehicles; d) Medical Waste.
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Solid waste management is a significant issue in both developed and developing

countries, as stated in various literature sources. The rapid urbanization of the world
poses a challenge for cities, which bear the responsibility of managing waste in a
socially and environmentally responsible manner. Effective waste management
solutions depend on local waste characteristics, which are influenced by cultural,
meteorological, and socioeconomic factors, as well as institutional capabilities. On a
global scale, waste management is becoming more regionalized and structured.
Developed nations typically have formal control over waste at the municipal or
regional level, as their residents produce a significantly higher amount of waste
compared to citizens of other countries. In less-industrialized countries, where citizens
generate less waste, which is predominantly biogenic, waste management involves a
combination of formal and informal actors [112]. A decade ago, there were 2.9 billion
urban residents who produced approximately 0.64 kg of municipal solid waste (MSW)
per person per day, resulting in 0.68 billion tons of waste annually. However, recent
research indicates that these volumes have already increased to nearly 3 billion
inhabitants, generating 1.2 kg ofwaste per person per day, equivalentto 1.3 billion tons
per year. It is projected that by 2025, the number of urban dwellers will reach 4.3

billion, resulting in an estimated 1.42 kg/capita/day of municipal solid waste [113].

Other, 8%

Kitchen waste, 25%

Paper an

Garden waste, 6%

Aluminium, 1%
White Goods, 1%
Steel, 2%

Glass
5%

Fig. 2.6. Municipal solid waste composition EU 27, 2020 [99]
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The mismanagement of waste presents serious risks to the environment and

human health, impeding progress in human and urban development as well as
economic growth, thereby acting as a hindrance to overall prosperity. Failure to
effectively address waste management issues will significantly impede progress
towards achieving the Sustainable Development Goals set by the United Nations,
especially SDG12, which emphasizes sustainable consumption and production
patterns. It is imperative that waste-related challenges are addressed promptly. The
encouraging news is that with collective effort and commitment, these challenges can

indeed be overcome.

Fig. 2.7. Transition from linear waste to circular resource management [105]

Waste collection has traditionally taken place at the doorstep, with municipalities
primarily focusing on collecting unsorted municipal waste. However, private
companies and the informal sector have been more involved in collecting valuable
materials like metals. To promote effective recycling, it is crucial to have waste
collection systems that are easily accessible and user-friendly. Currently, many

countries mandate separation of waste at the source to prevent selective collection of
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valuable components solely when the market price is favorable. By separating waste at
its origin, it becomes easier and often more cost-effective to extract value from the
waste stream. In Europe, a common practice is for households to have a three-bin
system. One bin is designated for dry recyclable waste, another for organic waste, and
the third for residual waste. The dry recyclables are further sorted into specific material
categories at material recovery facilities.

Currently, it has become common for households in Europe to divide their waste
into various categories, such as paper and cardboard, glass bottles of different colors
(green, white, and others), spent batteries, small electronics, light bulbs, organic waste,
packaging materials, small chemical waste, and residual waste. In addition to the door-
to-door collection, there are also environmental stations or Household Waste Recycling
Centres (HWRCs) where individuals can bring their bulk waste and separate it into
even more fractions. These HWRCs typically have the capacity to handle 20 different
types of waste. As a result, citizens are increasingly faced with numerous waste
disposal options, making it difficult to keep track of which type of waste should be
placed where. To further encourage waste separation, "Pay as You Throw" (PAYT)
systems have been implemented. Under these systems, individuals are charged more if
they deposit a larger amount of residual waste. Both volume-based and weight-based
PAYT systems are currently in use.

A well-established infrastructure for collection and recycling exists for materials
like glass and paper, enabling reuse over multiple life cycles. However, the presence of
wet organic waste in municipal solid waste (MSW) impedes the recycling process for
the mixed fraction. If this organic waste is separated at its source, it can be transformed
into high-quality compost or biogas through digestion. The biogas produced can then
be utilized for heat, electricity, or further refined into fuel or other molecules. Plastic
packaging can also be sorted into different categories, such as PET, PP, PE, beverage
cardboard, or foils. Additionally, construction and demolition waste constitutes a
significant portion of a country's waste, primarily due to its heavy nature. Through
mechanical recycling, valuable elements like metals, plastics, and wood can be

recovered, while aggregates can be processed to meet the required standards for
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applications in road foundations or concrete. Hazardous waste can be effectively

destroyed or neutralized, and its energy content recovered, for instance, through
incineration in cement kilns. Alternatively, it can be safely and permanently stored in
dedicated landfills.

The significant volume of waste generated is a prominent consequence of the
linear economy. Numerous products are still designed for single use. An increasing
number of individuals are recognizing the detrimental impacts of a linear economy.
The depletion of resources and global tensions have highlighted people's reliance on
goods from distant markets. This growing awareness has propelled the rapid
advancement of the circular economy. Efficient waste management, incorporating the
3-R approach of "REDUCE, REUSE, RECYCLE", can serve as a precursor and
driving force for the circular economy. By addressing waste management, nations can
enhance public health, sanitation, and environmental conditions, and reintegrate

resources back into the economy.

less environmental
pressure

Fig. 2.8. Levels of Circularity [108]

Circular economy builds upon previous understandings of resource limitations
and emphasizes the necessity for a shift in mindset away from linear production and

consumption patterns of "take-make-discard". It encompasses the entire lifecycle, from
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design and production to utilization and waste management, rather than solely focusing
on recycling and waste recovery. Emphasis on eco-design involves the creation of
innovative business models and more sustainable products that are durable, energy-
efficient, and easily repairable or refurbishable. Additionally, it involves reducing
unnecessary consumption. In the pursuit of a circular economy, the 3-R strategy has
evolved into what 1s now known as the 10-R approach. This method focuses on
enhancing the production and utilization of products through the principles of Refuse,
Rethink, and Reduce. Additionally, it emphasizes extending the lifespan of products
and components through the Reuse, Repair, Refurbish, Remanufacture, and Repurpose
principle. Ultimately, at the end of the value chain, the focus shifts towards the
valorization of materials through Recycling or, if not feasible, the recovery of
embedded energy.

Waste management is a vital component of any circular economy framework,
serving as the cornerstone upon which circularity can be established. It has been
emphasized that a functional waste management system is essential for the realization
of a circular economy. However, the absence of a perfect waste management system
should not deter from the efforts towards achieving circularity. Waste management
addresses past issues, while circular economy practices focus on keeping materials in
circulation today and implementing effective design strategies to prevent future waste.
By adhering to circularity principles, it is possible to minimize waste generation and
facilitate advancements in sustainability. Furthermore, the transition to a circular
economy is imperative for achieving Climate Goals, with the potential to significantly
reduce emissions from heavy industry by up to 56% by 2050 [109] through materials
recirculation, product materials efficiency, and circular business models.

Waste management 1s pivotal in circular solutions. Effective waste management
holds the potential to contribute up to 20% towards future solutions. [110], as opposed
to its current status of only 5% in addressing the climate problem [111]. Recent
observations from space have underscored that methane emissions from organic waste
in landfills constitute a noteworthy contributor to greenhouse gas emissions. Through

recycling and conversion of organic and other waste into materials and energy, these
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emissions can be offset and avoided altogether. Implementing proper waste
management practices not only mitigates health, hygiene, and environmental issues but
also facilitates the reintroduction of valuable resources back into the economy. This, in
turn, contributes to the reduction of the overall costs associated with inadequate waste
management.

Consumer products that are discarded improperly, like toys, pharmaceuticals,
personal care items, food additives, and plastic waste, have the potential to pollute the
environment with harmful substances that can enter water sources and the human food
chain. These pollutants, which are referred to as endocrine-disrupting chemicals,
consist of substances that imitate, obstruct, or disrupt the hormones in the body.
Endocrine-disrupting chemicals, such as cadmium, asbestos, and arsenic, elevate the
risks to health by causing conditions like cancer, cognitive disorders, obesity, and
reproductive issues in both genders. Implementing a circular economy strategy for
municipal solid waste management would yield substantial cost savings. By
prioritizing waste reduction and promoting recycling, the projected annual expenses
could be reduced to less than $255 billion. This circular approach not only mitigates
the risk of rising waste management costs but also leads to significantly enhanced
environmental performance.

The World Economic Forum is implementing several initiatives related to the
circular economy. These initiatives extend beyond waste management, aiming to effect
broader systemic changes across various industries. They involve collaboration to
exchange knowledge, case studies, products, and materials related to the circular
economy. By implementing policy changes, providing financial support, and shaping
the narrative, the government has the potential to establish favorable conditions for the
widespread adoption of zero-waste systems. To achieve this adoption, it is crucial to
mobilize a global network of allies and prioritize responsible waste policies that focus
on critical areas. These areas include securing international and local funding for zero-
waste systems, developing comprehensive roadmaps and regulatory frameworks to
facilitate their implementation, and integrating zero-waste goals into local and national

climate plans, such as methane reduction roadmaps.
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2.2. Evaluation of the features of corporate social responsibility under

instability

The concept of corporate social responsibility (CSR) emerged in the late 20th
century and is currently in the process of being widely accepted. As a result, there is
no universally agreed-upon definition, but the fundamental principle remains
unchanged — businesses should have a social orientation towards their employees, the
government, society, the environment, and consumers. In various developed
frameworks, social responsibility is sometimes referred to as "corporate social activity"
or "business ethics" [123]. Corporate social responsibility has become an integral part
of the management system and holds significant importance. It encompasses several
stages of development. The initial stage of BSR formation (1920s-1950s) was led by
H. Bowen (1953) in his research on "Social Responsibility of a Businessman."
According to Bowen, a businessman's social responsibility lies in implementing
policies, making decisions, or adopting behaviors that align with society's goals and
values [115]. Similarly, P. Drucker (1986) identifies public responsibility as one of the
eight key factors for achieving business objectives in his research on "Management
Practice." [119]. During the second stage of BSR (1970s), the term "social
responsibility” was combined with business ethics, with a particular emphasis on
volunteering. M. Friedman (1970) defines social responsibility of business as utilizing
resources and engaging in activities that aim to increase profits within the framework
of open and free competition [120]. A. Carroll (1999) states that business social
responsibility entails meeting the economic, legal, ethical, and philanthropic
expectations set by society during this period [117].

The connection between business and sustainable development was strengthened
during the third stage of social responsibility in the 1980s. This period saw the
development of M. Friedman's stakeholder theory, discussions on the organizational
structure of business social responsibility management, and the introduction of the
concept of sustainable development. Moving on to the fourth stage in the 1990s, the

business case for social responsibility was formed. Three motivational reasons for its
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development were identified: environmental protection, ecological diversity, and
stakeholders. The concept of a triangular balance between economic, social, and
environmental goals of development also emerged during this stage. The fifth stage
witnessed the institutionalization of business social responsibility at the national level
and the establishment of international standards. In the 21st century, the adoption of
the ISO 26000 standard, national strategies, state programs on social responsibility, and
UN directives provided a new impetus for the development of social responsibility in
business. As a result, a definition emerged, indicating that social responsibility
encompasses a company's accountability for the consequences of its decisions and
behaviors on society and the environment. This accountability is upheld through
transparent and ethical conduct that promotes societal welfare, considers stakeholders'
expectations, and adheres to relevant legislation.

After reviewing existing theories, various types of approaches to the concept of
corporate social responsibility of business can be identified (see Fig. 2.9). From the
perspective of corporate egoism, corporations are viewed as tools for generating
wealth, with all social activities focused on achieving economic outcomes.
Organizations fulfill their economic roles by producing goods, offering services
required by society, creating job opportunities, and maximizing profits for
shareholders. Advocates of this viewpoint stress that genuine corporate responsibility
1s determined by long-term profit maximization, as it aligns with the interests of
shareholders and other stakeholders [130]. In contrast, the perspective of corporate
altruism focuses on the firm’s ability to impact society and the corresponding
responsibility to utilize this capacity. One well-known concept is "corporate
citizenship," which underscores the business's role in terms of social investments and
commitments to local communities [126].

In terms of societal expectations, it is crucial for the company to prioritize its
efforts 1n 1dentifying and addressing the social needs of society. This shift signifies a
transition from focusing on "what is beneficial for society" to "what society demands
from businesses." The stakeholder approach acknowledges that, regardless of the

nature of the business or organization, there exists a group of individuals (known as
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stakeholders) who have an impact on the company, are influenced by it, or delegate

certain responsibilities to the company. These “groups” include employees, customers,
shareholders, suppliers, communities, nations, and society as awhole [127]. The ethical
approach is founded on the notion that business managers and individuals have a moral
obligation to society. According to Bukreieva (2022), every business bears an
economic, environmental, and social responsibility towards society, ensuring its
sustainability. Therefore, the social responsibility of a business entails a comprehensive
framework of economic, environmental, and social measures implemented by the
company through continuous engagement with stakeholders. Its objective is to mitigate
non-financial risks, enhance long-term reputation, and guarantee the profitability and

sustainable growth ofthe enterprise [118].

1 I. Il. I\ V.
Business SRB and . Institutiona-
. . Business case o
SRB ethics and sustainable for SRB lization of
SRB development SRB

Fig. 2.9. Stages and approaches of social responsibility of business.

Source: [author].
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When examining business operations, it is important to highlight that socially
responsible companies place significant emphasis on the development of their
professionals, allocating approximately 10% of their own resources to this endeavor.
These companies also advocate for the inclusion of specialized subjects in higher
education institutions, encompassing master's and postgraduate studies, as well as
business schools. Furthermore, they provide sponsorship and recognize outstanding
projects from final-year university students. Sustainable development encompasses the
reduction of inequality, and corporate social responsibility encompasses an anti-
discrimination policy that aims to prevent any form of discrimination or inequality
based on race, gender, sexual identity, sexual orientation, age, religion or belief,
disability, marital status, pregnancy, or maternity. The company's anti-discrimination
policy includes collaboration agreements that promote the social and labor integration
of individuals with disabilities in regular work environments, participation in training
programs focused on labor inclusion for young people with specific disabilities, and
charitable sports events that foster the social integration of individuals with disabilities
[116].

The fundamental components of fostering entrepreneurship involve innovation
and industry specialization, including investing in business capacity and conducting
research and development. It also entails financing analytical research, establishing
databases, embracing digital transformation, and advancing artificial intelligence.
Another crucial aspect is the exchange of knowledge and active participation in
specialized forums and industry associations. Furthermore, socially responsible
companies prioritize a corporate culture that upholds equal opportunities and gender
equality, without any form of discrimination. Consequently, these companies
consistently implement measures to promote equality between men and women in vital
areas such as employment access, job stability, and fair compensation, regardless of
the legal framework in their respective countries. By supporting sustainable business
practices, responsible companies contribute to robust economic growth and ensure
career advancement opportunities for all employees. This is particularly important as

expanding businesses continually seek to attract new talent, including young graduates
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[114]. The key responsibilities encompass: establishing high-quality employment

opportunities; forming partnerships with schools to offer high school students their
initial exposure to the corporate world; collaborating with universities and business
organizations to conduct workshops and training sessions on entrepreneurship;
engaging in initiatives that encourage innovation and entrepreneurship, enhance
critical thinking, problem-solving skills, and impart specific abilities to children and
young individuals; providing assistance for microfinancing, easing the process of
obtaining credit and financial resources for marginalized communities; endorsing
family entrepreneurship and family business initiatives [129].

Achievement of sustainable development goals can provide significant
economic benefits for companies that invest in the development of innovative solutions
and transformative changes. Attainment of these goals can create 380 million jobs and
contribute to obtaining $12 trillion USD for businesses by 2030. This indicates that
enterprises must adopt modern socially responsible measures. From 2010 to 2020, the
revenues of Siemens, Toshiba, DuPont, and Philips from environmentally friendly
products increased sixfold compared to their overall revenues. Unilever noted that
brands that integrate ecology into their goals and products grow 30% faster than others.
The transition from fossil fuels makes economic sense in the long term and should start
now, hence the recent announcements by many automobile manufacturers worldwide
that they are gradually phasing out gasoline and diesel vehicles. Accordingly, leading
global companies, including IKEA, H&M, and Google, have committed to using 100%
renewable energy sources in the coming years. In addition to strengthening corporate
reputation, investing in sustainable practices can lead to long-term profitability.

It is challenging for businesses to operate in the face of global environmental,
economic, and social instability. Addressing critical issues such as climate change,
biodiversity loss, poverty, and gender inequality will help companies ensure
sustainable supply chains and stable markets for future growth (see Figure 2.9).
Companies that actively consider climate change and plan for its impact have an 18%
higher return on investment compared to those companies that neglect a proactive

approach to managing environmental risks. Through the implementation of a new



74
shared policy, goals, and indicators to ensure effectiveness, businesses can

communicate with stakeholders and demonstrate their efficiency compared to
competitors. This helps promote long-term partnerships with governments in company

markets or supply chains, improving market access and operational flexibility.

45%

Water crisis Adaptation to Extreme weather Food crisis Deep social
climate change instability

Fig. 2.10. Global corporate risks of sustainable development, 2024-2030.
Source: [https://worldtop20.org].

As part of sustainable development, corporate social responsibility entails
providing a safe working environment, occupational health insurance, and
occupational hazard prevention. Additionally, the business's social responsibility
policy promotes sports and corporate wellness, organizing sporting events for
employees and subsidizing gyms and other sports centers. Socially responsible
companies organize events aimed at strengthening the health and well-being of
employees, including blood donation campaigns in various offices around the world,
"Solidarity at Work" programs in collaboration with relevant associations (prevention
of cancer and other diseases) to disseminate information on health safety and the
importance of prevention, collaboration with medical centers (support for incurable
and chronically ill individuals, people with disabilities, children's homes), and
fundraising for the fight against childhood diseases through respective funds (see

Annex A).
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Business social responsibility complements sustainable development by
improving the quality of education. Socially responsible companies place particular
emphasis on training their professionals, dedicating approximately 10% of their
resources to this endeavor. For instance, a company like "Management Solutions"
invests over 250,000 instructional hours, covering 575 courses, for 250 students
participating in internships each year. These companies also advocate for teaching
specialized subjects in higher education institutions, both at the master's and doctoral
levels, as well as in business schools. They provide sponsorship and recognition for the
best graduation projects in universities. For example, the company "Create
Foundation" supports various events aimed at enhancing the quality of education,
entrepreneurship, and innovation in the field of education and its inclusivity.

Additionally, socially responsible companies have a corporate culture that
promotes equal opportunities and gender equality, free from discrimination, as a
fundamental principle. These companies constantly implement measures aimed at
realizing gender equality in key areas, such as access to work, job stability, and equal
pay, regardless of the legal system of their country. Behind every socially responsible
company stands a dignified workforce in pursuit of excellence in work (quality work
that creates value for clients and society as a whole) and economic growth. Responsible
business supports high economic growth rates, providing career advancement for all
employees, as a growing business constantly requires the recruitment of new
employees (young graduates). These commitments aim at creating quality
employment, cooperation agreements with schools that allow high school students to
gain their first work experience in a business environment, cooperation with
universities and business associations, and achieving other such milestones.

Corporate social responsibility is focused on the development of industry,
innovation, and infrastructure. Companies engage in research and development as a
key element of their market offerings. Furthermore, the strong industry focus of the
company allows for deep knowledge of the business in which clients are involved.
Therefore, the key elements of entreprencurial development are innovation and

industry specialization: investing in business capabilities, research and development;
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funding analytical research and database creation; digital transformation and artificial
intelligence development; knowledge sharing through participation in specialized
forums; involvement in industry associations. Stable development involves reducing
inequality, while a business's social responsibility includes an anti-discrimination
policy aimed at avoiding any discrimination or inequality based on race, gender, sexual
identity, sexual orientation, age, religion or beliefs, disability, family status, pregnancy,
or maternity. The company's anti-discrimination policy includes: cooperation
agreements aimed at promoting social and labor inclusion of people with disabilities in
a regular work environment; participation in a training program for labor inclusion of
young people with certain disabilities; charitable sports events for the social integration
of people with disabilities.

Additionally, business social responsibility is directly correlated with
responsible consumption, production, and adaptation to climate change. Although the
impact of typical office activities on the environment is very limited, companies are
particularly sensitive to this issue. Socially responsible businesses participate in
initiatives such as: reducing the impact of business activities on the environment
(through the implementation of energy efficiency policies, reducing carbon emissions,
recycling and reducing paper consumption, eliminating plastic, etc.) in all countries;
investing in new technologies to facilitate communication between employees and
clients; strive to adopt measures related to environmental protection and nature
restoration; facilitate collaboration with companies whose dividends are directed
towards promoting projects providing clean water to disadvantaged communities
through solidarity, marathons, and tournaments; and sponsor conferences addressing
climate change and the use of natural resources.

In ensuring peace, businesses firmly seek to adhere not only to the legislation
and regulatory acts in force in all countries where companies operate but also to their
own internal rules. This includes a control system aimed at promoting legal, ethical,
and professional behavior of employees, managers, and directors during the
implementation of initiatives such as: training for all professionals on corporate code

of conduct, ethics, compliance, and policies; prevention of criminal activities related
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to corruption, money laundering, confidentiality, and protection of personal data;
management of internal criminal liability for business consulting activities and related
technologies.

The global shift in the construction of social-labor relations at various
managerial and organizational levels represents a new approach to the activities of
employers and employees, with their "internal motivation and economic interests in
the field of social-labor activity". Several factors influence the probability and scale of
CSR policy, namely: the overall level of socio-economic development of the country
and the quality of the institutional environment; details of the business and social
environment of the company (degree of integration into international business,
company size, development of application practices, income levels and consumer
awareness, industry connections, levels of competition, etc.); differences in linking
various CSR areas to corporate economic efficiency standards; the impact of CSR on
short- and long-term financial and economic results. There is a difference in the
intensity and values of business owners and top managers. Companies that have
identified and implemented their social responsibility strategies face many obstacles
inherent in Ukraine.

Limited promotion of corporate social responsibility. The state has limited
mechanisms to effectively support CSR, including financially. There are hidden criteria
for selecting contractors in tender procedures (government and commercial
procurement) that take into account CSR, and criteria for promoting CSR in the
banking system, but regulated financial markets do not require or encourage disclosure
of information, except for corporate governance. The only effective tool for promoting
CSR 1is the ability for companies to collaborate more efficiently with representatives
from other sectors, including NGOs and government institutions, although this factor
has limited impact.

Distorted role of the media. Due to the spread of paid connections with the
public, the expectations of the media regarding work with companies (the aspect of
corporate social responsibility of media companies) are distorted. Reports on CSR are

often inaccurate, lack competent media personnel, and require analysis. This affects
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the role of business in addressing complex environments and social problems. In
certain countries, the media did not report on corporate scandals that would have
encouraged companies to implement CSR policies and stimulate their growth in other
countries.

The organizational capacity of the influence group is low. One of the main ways
to implement CSR 1is to create partnerships and joint ventures with other influential
groups (NGOs, associations, local and regional authorities, educational and research
institutions) and involve these groups in the development of CSR and implementation
strategies. At the same time, companies today outperform other influential groups in
organizational capabilities (availability of qualified personnel, internal processes and
procedures, evaluation systems, and decision-making), which weakens their ability to
effectively carry out socially responsible actions and can hinder progress.

Limited culture of cooperation. In most countries, there are very few examples
of cooperation within companies, as well as with external influence groups.
Cooperation between competing firms largely depends on the desires of the owners,
with the main criterion being economic and social feasibility (from the managers' point
of view). Cooperation with other influence groups is often based on representing
interests rather than common strategic social goals. Unreliable cooperation, as a form
of realizing socio-economic advantages, creates obstacles for the effective
implementation of CSR strategies.

International politics require changes. Most transnational companies have
developed CSR policies at the international level. If methods, plans, tools, and
directives are not adapted to the needs of the national economy and society, the
enterprise risks incurring unjustified costs in terms of financial expenses and social
benefits. The need for adaptation and appropriate resources remains a barrier to the
effective implementation of multinational corporate social responsibility programs.

Absence of a sufficient number of familiar, interested, and competent managers.
The CRM policy should be implemented at the strategic management level as part of
the daily activities of the marketing, production, sales, and other departments of the

company. The main obstacle to further CRM development is the lack of key
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management personnel who are qualified to perform their job duties, understand the

CRM strategy, and are ready to participate in its implementation in the workplace.

Fig. 2.11. Problems and threats of corporate social responsibility.

Source: [author].

Corporate social responsibility is not a widespread and practical phenomenon in

all countries. This is confirmed by the following facts:

employers violate international human rights and labor norms;
non-compliance with social and labor rights, labor rights and worker
protection;

low wages;

wage arrears;

savings on investments in labor protection, employee health, and

professional development.

In addition, there have been issues such as poor product quality, non-compliance

with production technical requirements, environmental pollution, and unfair
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competition. These issues manifest as direct or indirect violations of the rights and
moral norms of others, thereby negatively impacting society. There are numerous
reasons for the low level of corporate social responsibility (CSR), such as lack of
financial resources, absence of effective legislation in the field of CSR, difficulty in
determining the economic impact of CSR activities, lack of appropriate incentives for
CSR, and responsibility.

There are various degrees of influence of these factors on enterprises of different
sizes. The most restraining factor for small businesses 1s the inadequacy of domestic
legislation, while for medium and large businesses, it is the lack of funding. Thus, the
issue of corporate social responsibility is divided into two levels: economic and legal.
The legal framework of development is important, as its impact on corporate social
responsibility is significant. This can be legally problematic due to the lack of
legislation in the field of CSR: there is no direct jurisdiction and almost no tax
incentives. The economic dimension of corporate social responsibility is reflected in
the survival complexity of local companies in modern economic conditions. Additional
investments are necessary for the implementation of CSR.

The main threats to the implementation of social responsibility in the country are
as follows:

— declarative and uncontrolled use of activities and determination of the
productivity of these activities;

— inconsistency of criteria and evaluation criteria for corporate social
responsibility;

— lack of appropriate legislation and funding;

— absence of state and non-governmental organizations supporting social
responsibility activities;

— lagging charitable and social activities of the state and public organizations;

— low level of corporate culture and financial-economic weakness in the
majority of Ukrainian enterprises;

— legal nihilism, distortion of legal consciousness, and a desire to bypass the

law.
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— most national companies are closed to the public.

In Ukraine and some other developing countries, a national model of corporate
social responsibility has not yet been established. Due to the peculiarities of this stage
of economic socialization and the tradition of addressing social issues related to the
functioning of social infrastructure, CSR activities cover many areas aimed at meeting
the urgent needs of society. The peculiarity and complexity of CSR development in
developing countries arise from the following characteristics:

1. The privatization and liquidation of large enterprises have inherited a
developed social infrastructure (kindergartens and nursing homes). They are rarely
used for social purposes and are sold or privatized.

2. The development of corporate social responsibility depends on the economic
benefits of economic activities. The business crisis did not contribute to the expansion
of social measures; on the contrary, it forced job cuts, resulting in reduced wages and
social savings.

3. Ukrainian CSR is developing spontancously. There are no clearly defined
government or executive decisions, and in most cases, there is no defined sphere of
business socialization that can provide the greatest return.

The development of CSR in Ukraine is spontaneous, which also explains its
inefficiency for entrepreneurs. One of the factors contributing to the low level of CSR
development in Ukraine is the lack of real positive results for owners and business
leaders. Therefore, the main issue of CSR is information. However, there is no
mechanism for disseminating information about the nature of CSR, the benefits of its
implementation, and practical examples of domestic and foreign companies working
in this field. The problem is also influenced by an unfavorable economic environment
and a suboptimal business environment; widespread manifestations of deteriorating
moral values among top business leaders; lack of proper ethical prerequisites for active
socially responsible activities; insufficient scientific interpretation of implementation
principles; insufficient role of the state as a social institution and social partner; lack of

institutional requirements for corresponding social activities.
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2.3. Analysis of the level of emissions under global transnationalization

To foster the growth of reusable products and to shift from a disposable economy
to a society that embraces reuse, it is crucial to establish a supportive framework that
makes the reuse market more economically viable than the single-use plastics market.
Extensive research indicates that implementing reuse systems presents the greatest
potential for curbing plastic pollution, with a projected reduction of 30 percent by 2040.
By replacing problematic and unnecessary products, we can make significant strides in
combating this issue (The Pew Charitable Trusts and Systemiq 2020). Enhancing the
market for plastics recycling to make it a more reliable and lucrative business could
potentially decrease plastic pollution by an extra 20 percent by 2040. To achieve this,
it 1s crucial to have a sufficient supply of recyclable feedstock and ensure that recycled
materials can effectively compete with virgin materials on an equal footing. The market
for plastic alternatives is being shaped to facilitate sustainable substitutions, aiming to
prevent the displacement of plastic products with alternatives that do not effectively
reduce environmental impacts. By 2040, sustainable alternatives have the potential to
decrease pollution by 17 percent. However, they face difficulties in competing with
products made from virgin fossil fuel-based polymers due to various challenges such
as high production costs, limited consumer demand, and inadequate regulations.

Despite implementing the market transformation approach, a considerable
amount of waste will remain non-recyclable and non-reusable in the next 10 to 20
years. Consequently, effective disposal solutions must be implemented to prevent
pollution. This entails responsibly collecting and disposing of plastics that cannot be
repurposed or recycled, including those already present in the environment as
pollution, as well as those that are stockpiled or will enter the economy in the form of
short-lived or durable products that were not designed with circularity or long-term use
in mind. Additionally, it involves exploring innovative methods of financing the
collection and disposal of legacy plastics, as well as preventing the introduction of

microplastics into the economy and the environment.
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Since the 1970s, the world's population has been growing at an average rate of

1.5% annually, reaching approximately 8 billion people today. Throughout this period,
Asia and the Pacific have consistently been the most densely populated region.
However, the rapid population growth in Africa, as shown in Figure 2.12, stands out
with significant implications for the future distribution of natural resource utilization.
The percentage of people living in high-income countries has decreased from 23% of
the global population in 1970 to 16% in 2020. Over the past 50 years, population
growth rates in higher-income countries have generally been lower. Conversely, in the
low-income group, population growth has been the fastest, averaging 2.6% annually.
On a global scale, population growth rates have steadily declined from an average of
1.9% per year in the 1970s to approximately 0.8% per year between 2020 and 2024
(UN 2022).

Fig. 2.12. Distribution of population among world regions, million people.

Source: [UN DESA World Population Prospects 2022].

The worldwide Gross Domestic Product (GDP) grew significantly quicker than
the global population, averaging a yearly rate of 3% from 1970 to 2020 (Figure 2.13).
The economic downturn caused by the COVID-19 pandemic led to a decrease of
approximately USD 5 trillion in the world's GDP in 2020 and USD 3 trillion in 2021.
From 1970 to 2020, Asia and the Pacific region experienced substantial GDP growth,

averaging 4.8% annually. This growth resulted in the region contributing the most
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significant portion to the global GDP, increasing from 16% in 1970 to 36% in 2020.

Meanwhile, West Asia and Africa saw an annual GDP growth rate of approximately
3.5%. North America, Latin America, and the Caribbean had an average annual growth
rate of 2.7%. Europe and the EECCA regions grew at a rate exceeding 2.1% annually.
However, despite this growth, their contributions to global GDP decreased, with
Europe's share dropping from 38% to 24% and EECCA's from 4% to 2% by 2020 (see
Figure 2.13). The GDP of Africa and West Asia had grown five and six times,
respectively, by 2020 compared to 1970. Nevertheless, their global GDP shares
remained relatively stable at around 2.5%. In the period between 2019 and 2020, Latin
America and the Caribbean experienced the most significant percentage drop in GDP

at 7%, followed by West Asia at 6% (see Annex B).

Fig. 2.13. Distribution of global GDP among world regions, billion USD.
Source: [UN DESA National Accounts 2022].

In 1970, high-income economies accounted for 81% of global GDP, a figure that
decreased to 61% by 2020 despite their relatively modest average annual growth rate
of 2.7%. The decline in the share of global GDP held by high-income countries has
been largely balanced out by the rise of upper middle-income countries, which saw
their contribution increase from 14% in 1970 to 29% in 2020. At the same time, lower

middle-income economies witnessed their share double from 5% in 1970 to 10% in
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2020. Conversely, low-income countries maintained a consistent share of around 0.6%
of global GDP throughout this entire period.

Per capita GDP provides a more refined gauge of material living standards
compared to total GDP. Projections suggest that from 1970 to 2024, global per capita
GDP will have surged by 2.4 times, reaching approximately USD 11,600. However,
substantial inequalities endure among regions, individual nations, and different income
brackets. In 1970, Africa, Asia, and the Pacific exhibited comparable per capita GDP
figures of around USD 1,350. Nevertheless, their growth trajectories diverged notably.
Africa witnessed a modest annual per capita income growth rate of 0.8%, whereas Asia
and the Pacific recorded a significant surge, boasting an average yearly growth rate of
3.3% in GDP per capita. Since the 1970s, per capita GDP has exhibited an overall
upward trend across all world regions. Certainly, there have been cases of per capita
income decline following significant historical events. For example, in West Asia,
GDP per capita has failed to exceed the levels observed in the late 1970s and early
1980s. This 1s largely attributed to sustained declines in real oil prices and the region's
highest population growth rate, averaging 3.1% annually. Likewise, the EECCA region
experienced a decline in per capita GDP following the dissolution of the former Soviet
Union. Furthermore, both the global financial crisis and the COVID-19 pandemic have
had adverse effects on per capita income growth across all regions.

In countries not classified as high-income, per capita income has consistently
remained below the global average. In 1970, per capita income in high-income
countries was 28 times higher than in low-income countries and 25 times higher than
in lower middle-income countries. However, projections indicate that by 2024, the ratio
of per capita GDP in high-income countries to that in low-income countries will
double, while the corresponding ratio for lower-middle-income countries will decrease
to 17. Although the disparity in GDP per capita between upper-middle-income and
high-income countries has been diminishing, there still existed a significant income
gap of approximately USD 31,000 between these regions in 2020. Furthermore, the
GDP per capita in low-income countries in 2020 was only 21% higher than its value in

1970, indicating slow economic growth over the past five decades. On the other hand,
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upper-middle-income regions experienced the most significant rise in GDP per capita,
climbing from USD 1,700 in 1970 to USD 9,200 in 2020 (UN 2022; United Nations
Department of Economic and Social Affairs).

Urbanization has significant consequences for material utilization, as urban
regions have a tendency to utilize more resources per person in comparison to rural
areas (Schiller and Roscher 2023). For instance, individuals residing in urban areas
generally exhibit higher consumption levels and utilize more energy, water, and land
than their rural counterparts. Moreover, they also tend to produce more waste and
pollution. Furthermore, urbanization can result in a heightened need for housing,
infrastructure, and transportation, thereby exerting strain on natural resources and
contributing to environmental deterioration. Conversely, well-designed cities have the
potential to yield resource-efficiency benefits.

The global urban population has seen a significant rise over the years, with the
proportion of people living in cities increasing from 37% in 1970 to 56% in 2020 with
an average annual growth rate of 0.8% (Figure 2.14). This growth has been particularly
pronounced in developed regions like North America and FEurope, where
approximately 80% of the population resides in urban areas. However, urbanization
has also been on the rise in developing countries, notably in Africa and Asia. Countries
in Asia, such as China and India, have witnessed substantial urban growth and
infrastructure development, leading to some improvements in pollution levels and
efficiency (Wang et al. 2016). Africa, on the other hand, experienced the highest annual
urbanization growth rate of 1.4%, resulting in an increase from 22% urban population
in 1970 to 47% in 2020. This rapid urbanization trend has posed new challenges in
terms of resource management and environmental preservation, while opportunities for
sustainable urban development have yet to be fully explored (Guneralp et al. 2018).
North America seems to have reached a saturation point in urbanization, with the
lowest annual growth rate among all regions at 0.2%. The urban population in the
ECCA regions has remained stable at around 52% since 1980. Low- and lower-middle-
income countries have seen the highest annual urbanization rates between 1970 and

2020, at 1.5% and 1.1% respectively, while high-income countries experienced a
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growth rate of 0.3% per year (Figure 2.14). Across all income groups, urbanization

rates have slowed down after 1990 (see Annex C).

a) World regions b) Income groups

100

Fig. 2.14. Urbanization rate for world regions and income groups.

Source: [UN DESA World Population Prospects 2022].

In high-income countries, the disparity in material living standards and
consumption between urban and rural areas may not be significant. However, in all
other country income groups, there are noticeable differences between urban and rural
areas. In low- and middle-income countries, rural areas often rely on agroforestry
activities and traditional resource use patterns. These patterns are gradually shifting
towards modern resource-use patterns, leading to a substantial increase in overall
resource consumption. Achieving sustainable material management and
dematerializing the global economy is crucial, especially considering the ongoing
urban and industrial transformations in many countries of the South (Krausmann et al.
2008).

In 2019, the global economy consumed a total of 105.7 billion tons of materials,
as depicted in Figure 2.15. The majority of this consumption, accounting for 91% or
96.2 billion tons, was obtained through harvesting and extraction processes.
Approximately 9% of the total, equivalent to 9.5 billion tons, came from recycled and

recovered resources. Energy requirements, particularly for electricity generation and
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biomass used in food production and animal feed, constituted 40% of the overall

material consumption. The remaining 60% was allocated to structural and technical
materials. Remarkably, half of this portion was integrated into durable assets such as
buildings, transportation and communication infrastructures, productive assets, and
consumer products. Within the material flow accounting framework for 2019, waste
and emissions played a significant role. A combination of 30 billion tons of solid and
liguid waste and 46.7 billion tons of greenhouse gas emissions were recorded.
Additionally, there was a dissipative use of 800 million tons. Furthermore, there was a
net increase of 31 billion tons in material stocks. It is worth mentioning that material

stocks have experienced substantial growth since the 1970s (Krausmann et al., 2017).

Balancing items (input) 54.1 Gt

Balancing items
(output) 41.8 Gt

Solid and liquid
waste 30.0 Gt

Air emissions
46.7 Gt

Dissipative uses
of products
0.8 Gt

Recycling 9.5 Gt

m Balancing items (e.g. oxygen for combustion, evaporation, etc.)
mFlows (aggregated) m Biomass m Fossil Fuels m Metals m Non-Metallic Minerals

Fig. 2.15. Global material flows, waste, and emissions, 2019, billion tons.

Source: [Global Material Flows Database (UNEP 2023)].

It should be emphasized that, as of 2019, the proportion of secondary materials
utilized in manufacturing and construction activities stood at approximately 9%
(Krausmann et al. 2018; Schandl and Miatto 2018). Nevertheless, despite fully
harnessing the technical potential for resource recovery, the current economic structure

only permits a circularity rate ranging from 30% to 40% (Haas et al. 2015). This
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highlights the gap between current levels and the maximum potential within the
existing framework. To exceed the current potential of circularity, a fundamental
restructuring of the global production and consumption system is imperative. Such a
shift would require substantial transformations in sectors like consumer goods, the built
environment, mobility, food, and energy (Fanning et al. 2020). The redesign of
production and consumption systems is increasingly acknowledged as a crucial
element of the circular economy, as it encompasses more than just resource recovery
and recycling.

A growing number of researchers are assessing the social, economic, and
environmental ramifications of plastic pollution. Studies in the scientific literature have
delineated a correlation between chemicals in plastic and detrimental impacts on
human health across the entire life cycle of plastic, impacting workers and communities
residing near plastic production and waste disposal sites (Landrigan et al. 2023). In
addition to the potential harm to ecosystems, microplastics have been discovered in the
most remote parts of the ocean, in untouched mountain glaciers, in breast milk, and
even in human bodies (Braun et al. 2021). Research indicates that if current practices
continue, plastic could contribute to 19 percent of the global greenhouse gas emissions
permitted under a 1.5°C scenario by 2040, rendering the target unattainable (The Pew
Charitable Trusts and Systemiq 2020). Importantly, the costs and consequences are felt
by all but are particularly harsh on individuals in some of the world's most
impoverished nations.

Global greenhouse gas emissions have shown a significant increase since 1970,
primarily due to the rising use of energy sources and carbon-intensive materials like
iron, steel, and cement. Over the past fifty years, greenhouse gas emissions have more
than doubled from approximately 20 billion tons in 1970 to about 43 billion tons in
2020 (Figure 2.16). When measured in tons without considering their global warming
potential, CO2 emissions have been the most dominant among greenhouse gases. In
recent years, the Asia Pacific region has been responsible for over half of the global
greenhouse gas emissions, with upper-middle-income countries surpassing high-

income countries as the largest emitters. This shift reflects changes in the global energy
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landscape, a higher rate of electrification in the Global South, urbanization, and

improving living standards in middle-income nations. Nevertheless, in terms of per
capita emissions, high-income countries still have the highest levels, with per capita
emissions in these countries remaining approximately seven times greater than those
in low-income economies since 1970. Between the 1970s and the present day, global
waste flow has increased significantly, reaching 19.9 billion tons in 2020. This equates
to one-fifth of the 95.1 billion tons of materials ending up as solid waste. Globally,
around 30% (6.1 billion tons) of end-of-life waste was recycled in 2020, resulting in a

circularity rate of approximately 7% (Haas et al. 2015) (see Annex D).

Fig. 2.16. Global GHG emissions by gas, million tons.

Source: [Emissions Database for Global Atmospheric Research 2023].

Approximately 40 billion tons of materials are still in circulation within the
economy, contributing to the stock of buildings, infrastructure, and consumer goods.
This stock has experienced substantial growth since the 1970s (Krausmann et al. 2017).
It is important to highlight that, within the current economic framework, the circularity
potential of the global economy ranges between 30% and 40% if all technical
possibilities for resource recovery are fully utilized. This underscores the significance
of the circularity rate. To attain a higher level of circularity than the current state
requires a fundamental restructuring ofthe global production and consumption system,

accompanied by substantial transformations across various sectors including industry,
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consumer goods, built environment, mobility, food, and energy. The redesign of

production and consumption systems is increasingly acknowledged as a pivotal aspect
of the circular economy, transcending mere resource recovery and recycling efforts.
The European Union (EU) has been committed to achieving its policy objective
of waste reduction by focusing on waste prevention, which is the initial step in the
waste hierarchy outlined in the EU Waste Framework Directive. By 2030, the EU aims
to make significant progress towards its zero pollution ambition by substantially
reducing total waste. In the period between 2010 and 2020, the EU-27 witnessed a
decline of 4.2% in total waste generation per capita, equivalent to a decrease from 5.0
to 4.8 tons per capita. This reduction was primarily driven by the years 2018-2020,
during which the COVID-19 pandemic and subsequent economic slowdown had a

significant impact [133].

25000

1 Waste excluding major mineral waste 1 Major mineral waste 0

Fig. 2.17. Waste generation, kg per capita, 2020.
Source: [Eurostat, 2023].

Primary mineral wastes, including hard rocks, concrete, soils, and others, are
chiefly generated in the mining and construction sectors. These wastes are produced in
substantial quantities in comparison to other waste types. However, due to their inert

nature, they are generally considered to have a lesser environmental impact. If we
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exclude these mineral wastes from the overall waste calculations, the remaining waste
streams, which are more environmentally significant, still experienced a 1.4% increase
(equivalent to an additional 25 kg per capita). The decline in total waste generation can
be ascribed to the reduction in waste output from the mining, quarrying, and
construction sectors. This trend is reasonable given that major mineral waste accounts
for a significant portion (64% in 2020) of the total waste generated. If we exclude this
specific waste type, the trend in waste generation is influenced by a decline in waste
produced by the manufacturing and energy sectors, as well as an increase in waste
generated by households and water and waste treatment activities. The latter indicates
advancements in waste management practices, as the rise in secondary waste from

waste management signifies an increase in recycling efforts [132].

Services Agriculture, forestry
(except wholesale of Energy and fishing
waste and scrap) 1.0% Wholesale of
4.4% waste and scrap
0.5%
Households

9.4%
Construction
375%

Manufacturing
10.6 %

Waste/
water

10.8 % Mining and quarrying
234 %

Fig. 2.18. Waste generation by economic activities and households, share of total
waste, EU, 2020.
Source: [Eurostat, 2023].

The primary factor influencing the trend in waste volumes is economic growth,
with gross domestic product (GDP) serving as the key parameter to monitor the size of
the economy. From 2010 to 2020, the EU's per capita GDP increased by 6% in real

terms. Although waste generation decreased during the same period, it closely mirrored
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the trends in GDP growth, albeit at a slower rate, indicating a relative decoupling. In

2020, the EU economy contracted due to measures implemented to combat the
COVID-19 pandemic, resulting in a notable 8% decline in waste generation compared
to 2018. Therefore, despite waste decreasing while the economy expanded from 2010
to 2020, the EU has not yet attained absolute decoupling, meaning there hasn't been a
continuous reduction in waste generation in a growing economy. It seems improbable
that per capita total waste generation will experience a significant decrease by 2030.
The only noticeable decline in waste generation occurred very recently (2018-2020)
and coincided with negative GDP growth rates. Moreover, waste generation has
historically closely tracked GDP growth, and since 2020, GDP growth rates have been
positive, with the European Central Bank forecasting this trend to persist in the coming
years. Achieving a substantial reduction in per capita waste generation by 2030 would

require significant additional efforts [134].
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Fig. 2.19. Hazardous waste generated, 2010 and 2020.
Source: [Eurostat, 2023].

In 2020, the average amount of total waste produced per EU citizen was 4.8 tons,
which is a decrease from 5.0 tons per capita in 2010. However, this average masks

significant variations in waste volumes and generation trends among different
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countries. For EU Member States, the amount of waste generated ranged from less than

1.5 tons per capita in Portugal to 21 tons per capita in Finland in 2020. Other European
countries also showed varying levels, with North Macedonia producing less than 1ton
per capita and Liechtenstein generating 11.5 tons per capita. These differences can be
attributed to the diverse economic structures of the countries, and extreme numbers
may be influenced by specific situations in each country. In terms of waste generation
trends over time, there is a mixed picture among countries. In 16 Member States (out
of 21 countries with available data), the total waste generated per capita increased,
while it decreased in the remaining countries. Greece experienced the largest relative
decrease in waste generation within the EU, while Latvia saw the largest relative
increase (with Iceland having the highest overall increase). It is important to note that

these trends can also be influenced by improvements in data quality over time.
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Fig. 2.20. Hazardous waste treatment, 2020.
Source: [Eurostat, 2023].
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Technological advancements have been pivotal in enabling sustainable waste
management practices. Businesses can harness technology, such as smart bins, for more
efficient waste collection, and utilize advanced recycling technologies to enhance
waste management processes and minimize their environmental impact. Additionally,
there is a growing focus on extended producer responsibility and product lifecycle
management.

Producers are now being held accountable by governments and regulatory bodies
for the complete lifecycle of their products, which includes waste disposal and
recycling. This change 1s pushing companies to create products with waste reduction
as a priority and to acknowledge their environmental impact from production to
disposal. The demand for environmentally responsible businesses is increasing as
public awareness grows. Consumers are becoming more aware of the environmental
implications of their purchasing choices and are actively seeking out businesses that
prioritize sustainable waste practices. This growing trend underscores the importance
of companies being transparent about their waste management initiatives and actively
participating in environmentally responsible practices.

Meeting corporate responsibility in waste management is hindered by regulatory
obstacles and the absence of uniform waste management practices. Diverse regulations
and standards in different regions and countries create complexities for companies
striving to maintain compliance and uniformity in their operations. Striking the delicate
balance between economic considerations and environmental sustainability goals
presents a significant challenge for businesses. While implementing responsible waste
management practices can lead to long-term cost savings, it's crucial to recognize that
substantial financial resources may be needed for initial investments and operational
adjustments.Therefore, it is 1mperative for companies to strike the right balance
between economic considerations and environmental sustainability goals. The
incorporation of artificial intelligence and data analytics into waste management
procedures has the potential to completely transform the industry. By utilizing these
advanced technologies, waste collection routes can be optimized, recycling efficiency

can be enhanced, and companies can gain valuable insights to make informed decisions
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based on data. This will ultimately lead to the improvement and advancement of waste
management practices.

International collaborations and partnerships are of utmost importance in
discovering solutions for global waste management. Given that waste management is
a worldwide challenge, it is imperative for companies, governments, and organizations
to collaborate and pool their knowledge, best practices, and resources to effectively
tackle this issue. To summarize, the significance of corporate responsibility in
promoting sustainable waste practices cannot be overstated for both businesses and
society at large. Through the implementation of responsible waste management
strategies, companies can effectively reduce their environmental footprint, realize
financial savings, and bolster their brand image. It is imperative for businesses to
incorporate waste reduction measures into their sustainability efforts, foster
collaboration with supply chain partners, and harness technological advancements to
improve sustainable waste practices. By undertaking these actions, companies can play
a pivotal role in shaping a more sustainable future while simultaneously enjoying

economic advantages.

Conclusions to chapter 2

Hence, the recycling sector has transformed into a global enterprise, spanning
international markets and intricate supply and transport networks. Yet, it's imperative
to recognize the pivotal role played by over two million informal waste pickers,
particularly in low and middle-income countries, in the waste management industry.
This informal sector faces distinct challenges and warrants support from governmental
policies, given its crucial role in delivering waste management solutions to
communities.

Solid waste management presents a significant challenge in both developed and
developing nations, as highlighted in numerous literature sources. The rapid
urbanization worldwide imposes a burden on cities, which must responsibly handle

waste in a manner that considers social and environmental impacts. Crafting effective
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waste management strategies hinges on understanding local waste characteristics,
influenced by cultural, climatic, socioeconomic factors, and institutional capacities.
Globally, waste management trends are shifting towards regionalization and increased
structure. Developed countries typically exercise formal oversight over waste at the
municipal or regional level due to their higher waste production rates. Conversely, in
less industrialized nations where waste generation 1s lower and mostly organic, waste
management involves a blend of formal and informal actors.

The World Economic Forum is actively advancing several initiatives concerning
the circular economy. Beyond mere waste management, these efforts aim at instigating
systemic transformations across diverse industries, fostering collaboration to exchange
insights, case studies, products, and materials pertinent to circular economic principles.
By enacting policy reforms, offering financial backing, and shaping public discourse,
governments hold the potential to create conducive environments for the widespread
adoption of zero waste systems. Crucially, mobilizing a global network of allies and
prioritizing responsible waste policies are pivotal steps towards this goal. Key focal
areas include securing both international and local funding for zero waste systems,
crafting comprehensive roadmaps and regulatory frameworks to facilitate their
implementation, and integrating zero waste objectives into local and national climate
strategies, such as methane reduction initiatives.

In terms of societal expectations, it is crucial for the company to prioritize its
efforts in identifying and addressing the social needs of society. When analyzing
business operations, it's essential to note that socially responsible companies prioritize
the development of their employees, dedicating approximately 10% of their resources
to this endeavor. The achievement of sustainable development goals can provide
significant economic benefits for companies that invest in the development of
innovative solutions and transformative changes.

An 1increasing number of researchers are evaluating the social, economic, and
environmental consequences of plastic pollution. Studies in the scientific literature

have established a connection between chemicals in plastic and adverse effects on
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human health throughout the entire life cycle of plastic, affecting workers and
communities living near plastic production and waste disposal sites.

Meeting corporate responsibility in waste management is often impeded by
regulatory barriers and the lack of standardized waste management practices. Varying
regulations and standards across regions and countries introduce complexities for
companies aiming to uphold compliance and consistency in their operations.

Technological advancements have played a crucial role in bolstering sustainable
waste management practices. Businesses can utilize technologies such as smart bins
for efficient waste collection and employ advanced recycling methods to enhance
waste management processes and reduce their environmental footprint.

Furthermore, consumers are becoming more aware of the environmental
consequences of their purchasing decisions and are actively seeking out businesses that
prioritize sustainable waste practices. This growing trend motivates companies to be
transparent about their waste management initiatives and to actively engage in
environmentally responsible practices.

The main scientific results were published in the following scientific articles: 89;

168;169;170; 171;172; 173,174,175, 176; 177.
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CHAPTER 3

PROSPECTS OF DEVELOPMENT THE WASTE MANAGEMENT SYSTEM
AND IMPROVEMENT OF THE CORPORATE SOCIAL RESPONSIBILITY

3.1. The key areas of waste management system improvement

The waste processing sector is a global business with international markets and
complex supply and transportation networks. However, the waste management sector
relies heavily on the persistent work of over two million informal waste pickers,
especially in low- and middle-income countries. The informal sector faces unique
challenges and requires government support as it contributes to providing
environmentally important waste disposal services to communities. There are examples
of government policies that utilize and formalize the informal waste management
sector, which are acceptable but require specific measures to ensure people have stable
livelihoods [145].

Businesses can integrate multiple waste management strategies to establish a
comprehensive waste management system. While cost-effective measures are
paramount, waste disposal alternatives encompass reduction, reuse, and recycling.
Recycling is well-suited for handling inorganic waste like plastic, glass, and metals.
Additionally, organic waste such as paper and food products can undergo recycling,
but composting stands out as the optimal disposal method, converting organic waste
into fertilizer. Waste-to-Energy (WtE) 1s the process of converting waste that cannot be
recycled into heat, electricity, or fuel, using renewable energy sources such as
anaerobic digestion and plasma gasification. While anaerobic digestion involves the
biological conversion of waste into biogas, plasma gasification uses a plasma-filled
chamber operating at high temperatures and low oxygen levels to convert hazardous
waste into synthetic gas [146].

The waste management system “5SR” encompasses a set of principles aimed at
reducing the impact of waste on the environment: 1) Refuse unnecessary items, such

as single-use plastics or excessive packaging; 2) Reduce resource usage and promote
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conscious consumption; 3) Reuse items or utilize durable goods with longer lifespans;
4) Repurpose items by giving them new functions or extending their useful life;
5) Recycle used materials into new products, reducing the need for raw materials and
overall environmental impact. Overall, these principles are geared towards responsible
waste management and encouraging individuals and businesses to be more mindful of
their consumption and disposal habits [147].

The waste audit, or the assessment of an organization's waste management
system from generation to disposal, deserves special attention. Common approaches to
conducting waste audits include record verification, facility walkthroughs, and waste
sorting. Record verification involves reviewing the transportation and disposal of
waste, as well as contracts with recycling companies. Facility walkthroughs focus on
auditors 1dentifying waste-generating activities through observation and employee
interviews. Waste sorting involves physically collecting and weighing waste samples
from the organization for a specific day or shift. The effectiveness of conducting a
waste audit depends on keeping the audit date confidential, the organization's
commitment to responding to the results, and post-audit verification [148].

In today's business landscape, having an effective waste management system is
increasingly essential. As the global population grows and demand for products and
services rises, businesses are generating larger quantities of both hazardous and non-
hazardous waste. Consequently, implementing a sustainable waste management
strategy 1s imperative to mitigate adverse environmental impacts, enhance operational
efficiency, and reduce costs [151].

As the initial step in developing an effective waste management system, it's
crucial to assess current waste management procedures. This involves evaluating the
types and volumes of waste generated, as well as the treatment methods utilized.
Conducting a waste audit is a valuable approach to pinpointing areas that require
improvement. This process entails analyzing the waste stream to identify the sources,
types, and quantities of waste produced. Additionally, it involves evaluating the
methods and costs associated with waste disposal. After completing a waste audit,

businesses can identify areas in need of improvement and develop strategies to address
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them. For example, if the audit reveals a significant amount of waste being sent to
landfills, implementing a recycling program may be a viable solution [152].

Developing a waste management plan is an essential second step in
implementing an efficient waste management system. This plan must outline the goals,
targets, and strategies required for successful waste management.

The waste management plan should cover the following areas [153]:

o (Objectives and goals: The waste management plan must distinctly define the
objectives and goals of the waste management system, which could involve waste
reduction, higher recycling rates, and enhanced operational efficiency.

e Jaste minimization strategy: The waste management strategy must
encompass methods to minimize the volume of waste produced, such as implementing
source reduction methods like reducing packaging waste or shifting towards a
paperless workplace.

o Recycling strategies: The waste management plan should include strategies
for increasing recycling rates, for instance, establishing a recycling program,
implementing composting programs, or donating reusable items.

e Jaste treatment strategies: The waste management plan should include
strategies for disposing of waste in an environmentally responsible manner. These may
include landfill diversion strategies such as waste-to-energy facilities or composting
facilities.

o I‘mployee training: The waste management plan should outline training
programs for employees to raise awareness of the importance of waste reduction and
recycling.

The third step towards implementing an effective waste management system is
to deploy the waste management plan. This involves setting the strategies outlined in
the waste management plan into action.

The following are some practical steps businesses can take to implement their
waste management plan:

— Set up recycling stations: Set up recycling stations in key locations

throughout the facility, such as the break room, kitchen, and production areas. Clearly
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label the recycling stations and provide training to employees on what materials can be
recycled.

— Implement source reduction measures: Implement source reduction measures
to decrease the amount of waste generated. This could involve using refillable
containers, minimizing packaging waste, or adopting a paperless office approach.

— Establish partnerships with waste management companies: Establish
partnerships with waste management companies to ensure that waste is managed in an
environmentally friendly manner. Conduct research to identify and select companies
with a proven track record in sustainable waste management.

— Provide training to employees: Provide training to employees on the
importance of waste reduction and recycling. This could include training on properly
disposing of waste, what materials can be recycled, and how to identify waste reduction
opportunities.

— Monitor and track progress: Monitoring and tracking progress towards
achieving the waste management objectives and targets specified in the waste
management plan allows businesses to pinpoint areas needing improvement and make
necessary adjustments.

The last step in establishing an efficient waste management system is to
continuously assess and enhance it. Businesses should periodically review their waste
management plans and measure their effectiveness.

The results of this study show that by following some practical steps, businesses
can evaluate and improve their waste management system [154]:

1) Regular waste audits: Regular waste audits are instrumental in evaluating the
effectiveness of the waste management system. These audits aid in identifying areas
requiring improvement and facilitate adjustments accordingly.?) Analyze waste
management data: Businesses should analyze waste management data, including the
quantity and types of waste produced, and the disposal methods used. This will provide
valuable insights into the effectiveness of the waste management system and outline

areas that need improvement.
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3) Involve employees: Employees should be engaged in the waste management

process and encouraged to provide feedback on ways to improve the system. This can
help identify waste reduction and recycling opportunities that may not have been
identified previously.

4) Establish new waste management goals and objectives: Based on the insights
gained from waste management data and employee feedback, businesses should set
new goals and objectives for their waste management system. This will help drive

continuous improvement and promote greater sustainability.

Fig. 3.1. The waste management system improvement

Source: [author].

When analyzing the waste management system, it's important to recognize the
value of leveraging new technology. Implementing blockchain technology in waste
management represents a novel approach to addressing environmental sustainability
and accountability challenges in our modern world. Blockchain, a technology that
enables decentralized and immutable ledgers, is now being re-imagined as a tool to

revolutionize waste management. This innovative approach aims to enhance waste
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management transparency, traceability, and efficiency, leading to significant
environmental and economic benefits [155].

The blockchain has the potential to serve as a communication channel,
facilitating the development of digital services and products, while also offering the
necessary tools to create effective solutions. In the market, there are numerous
blockchain solutions available that can be applied in diverse scenarios. For instance,
IoTeX combines the advantages of fast and secure blockchain technology with the
Internet of Things (IoT). VeChain blockchain specializes in providing enterprise-level
solutions. Its stability and integration capabilities make it ideal for constructing
solutions centered around supply chain management and data integrity. SkeyNetwork
blockchain offers technology that establishes a connection between IoT devices and
the blockchain. Moreover, SkeyNetwork's Non-Fungible Tokens (NFTs) serve as proof
of ownership, as each smart object within the network possesses its own unique token.

The integration of blockchain technology into waste management can be viewed
as a component of the progression toward smart cities. Smart cities represent a
conceptual model of urban development that leverages human, collective, and
technological resources to foster growth and prosperity in urban areas. Despite the
widespread adoption of technology in smart cities, waste management can still present
challenges. These cities generate diverse types of waste, encompassing domestic,
commercial, medical, agricultural, and industrial waste. This waste can be classified
into various groups such as liquid and solid household waste, medical waste, hazardous
waste, recyclables, green waste, and electronic waste (e-waste). These cities produce a
range of waste types, including domestic, commercial, medical, agricultural, and
industrial waste. This waste can be categorized into various groups such as liquid and
solid household waste, medical waste, hazardous waste, recyclables, green waste, and
electronic waste (e-waste). These functionalities allow for real-time monitoring of the
whereabouts and status of waste from the point of collection all the way through
sorting, transportation, treatment, and final disposal or recycling. In contrast to existing
centralized waste data management systems that are susceptible to tampering, these

tracking capabilities enhance the reliability of the entire process. Traceability plays a
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vital role in streamlining the i1dentification, storage, and comprehensive management
of data concerning activities and outcomes in waste management operations. Important
data points, typically logged during waste disposal, include specifics like waste
category, quantity, collection site, routing details, updated transit schedules, and
information about individuals involved in each stage of waste disposal. Therefore,
blockchain technology holds significant promise for replacing the sluggish manual
systems currently utilized in waste management across numerous smart cities [156].

The blockchain has the potential to enhance waste management through the
creation of digital asset tokens, such as security tokens, that are linked to smart cities'
waste for the purpose of tracking and tracing. These tokens are crucial in monitoring
recycled waste materials and greatly aid government agencies in reducing waste
management expenses and optimizing business processes. By ensuring traceability, the
blockchain guarantees that waste produced in smart cities is handled according to
established waste management protocols, safeguarding the environment from
pollution. Additionally, it enables users to effectively monitor the entire lifecycle of
smart city waste.

The utilization of blockchain technology allows for the identification of the
precise category of healthcare waste that undergoes recycling at facilities, subsequently
being repurposed for the manufacturing of medical devices and equipment. The
enhanced transparency in tracking assets, made possible by blockchain, amplifies the
value of the waste supply chain. This, in turn, reduces the expenses associated with
waste management procedures such as collection, sorting, transportation, and
processing. Various industries can leverage blockchain to determine the origin and
transportation route of food scraps and waste destined for recycling facilities, where
they are utilized for fertilizer production. By utilizing this data, these industries can
establish new fertilizer production facilities in close proximity to waste sources,
thereby reducing transportation costs [157].

The tracking feature of the blockchain enables users to log the whereabouts of
trucks carrying smart city waste in real-time, offering details like the best routes and

the weight of the waste. This information regarding the waste shipment locations
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guarantees that the trucks follow the specified garbage collection points. This becomes
crucial when waste originates from various regions and neighborhoods. For enhanced
human safety, sensors on garbage bags can be utilized by the blockchain to confirm the
segregation of hazardous waste from non-hazardous waste while in transit.

The transparency and immutability of blockchain technology are beneficial for
monitoring the waste flow in recycling facilities, documenting the activities of waste
handlers, and tracking the storage locations of waste throughout the recycling process.
Each waste source can be assigned a unique identifier within the blockchain system.
This identifier can take various forms, such as a QR code or a specialized Radio
Frequency Identification/Near Field Communication (RFID/NFC) chip, depending on
the specific requirements of the system. QR codes, for example, can store a large
amount of information and can be easily scanned with a smartphone or reader, making
it convenient to access data related to the waste's origin. On the other hand, RFID/NFC
technology allows for remote tracking of items using radio waves, with data stored
directly on the chip and connected to the blockchain as an NFT token. The choice of
identifier depends on factors such as the type of waste, infrastructure, cost, and security
needs, and different technologies can be combined to meet the specific demands of a
waste management system [158].

An effective product-tracking ecosystem necessitates the integration of cutting-
edge technologies with meticulously planned procedures and close cooperation among
all participants in the supply chain. Employing this approach to guarantee visibility in
the recycling process plays a crucial role in promoting sustainable waste management.
In today's world, there 1s a growing focus on the conscientious utilization of resources,
and the transparency of recycling operations stands out as a vital instrument in earning
the confidence of both consumers and stakeholders [158].

With the increasing environmental awareness and the growing emphasis on
sustainable business practices, it is probable that real-time, closed-loop monitoring will
become standard in various industries. As technology advances and the cost of IoT
sensors decreases, the opportunities for closed-loop applications will broaden, offering

benefits to both businesses and the environment. By leveraging the immutable record
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of data and transactions, blockchain technology can authenticate and identify any
discrepancies in waste management processes by comparing the weight of waste
received and shipped. This makes blockchain platforms preferable in scenarios where
the organizations involved have diverse interests and potential conflicts. While
centralized solutions are more appropriate for implementing waste management
services when organizations share aligned interests, waste management often involves
entities with competing interests. Therefore, blockchain technology can offer
numerous advantages to waste handlers in such contexts.

The service life and dependability of various waste materials differ and rely on
their composition and the environment in which they are used. When these materials
reach the end of their life cycle, it is crucial to recycle or dispose of them responsibly
at authorized waste recycling facilities. For example, many waste mobile phones
contain valuable materials, such as lithium and cobalt, that can be repurposed to create
new products once the phones are no longer in use.

Drawing from Khan's food supply-chain system, we can redefine the process for
a waste management system as follows [159]:

(1) Provider: In waste management, this phase involves providing information
regarding the origin of waste, including details about the crops, the application of
pesticides and fertilizers, and the machinery used. All transactions related to this stage
are recorded on the blockchain for transparency and accountability.

(2) Producer: In waste management, this phase focuses on collecting information
about the waste-producing entity, which may include a farm or a similar establishment.
It includes details about farming practices, cultivation processes, and weather
conditions. This information is documented to ensure transparency and accountability
throughout the waste management process.

(3) Processing: In waste management, this phase concerns the processing facility
responsible for managing waste. It encompasses details about the facility, including its
equipment and specific processing methods. Transactions with waste producers and

suppliers are logged on the blockchain to ensure traceability.
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(4) Distribution: This phase involves supervising the transportation and
distribution of waste. It encompasses information about shipping, routes taken, storage
conditions, and transit times at each transportation stage. All transactions involving
waste suppliers and traders are recorded on the blockchain to ensure transparency and
accountability.

(5) Retailer: In waste management, this stage involves providing information
about the waste item, including its quality, quantity, expiry date, storage conditions,
and shelf life. This data is essential for ensuring the proper handling and disposal of
the waste.

(6) Consumer: In this final stage, the end consumer can access detailed
information about the waste item using a QR code on their mobile device. This
information includes the journey of the waste item from its source to the retailer,
promoting transparency and boosting consumer confidence in the waste management
process [160].

Therefore, efficient waste management can significantly contribute to the
development of an environmentally sustainable and secure smart city. Manufacturers
of solid waste, including items such as scrap metal, car tires, and smartphones, typically
have the responsibility to monitor the disposal of these materials once they reach the
end of their useful life. Technology plays a pivotal role in ensuring that waste from all
sold materials 1s gathered at waste treatment centers. By monitoring the lifespan of
each solid material device and assessing the overall market supply, proper disposal of
all solid waste at waste treatment centers can be guaranteed. Producers can facilitate
waste collection through authorized retailers, designated collection sites, or approved
dismantlers/recyclers.

Residential waste management involves the collection and processing of waste
at specific waste treatment centers. However, centralized waste management solutions
are expensive and less reliable. Moreover, these solutions fail to provide a dependable
traceability of waste management. Some challenges faced by centralized systems

include maintaining complete control over waste collection data, ensuring sensor
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credibility, meeting fault tolerance requirements, and addressing low robustness due to

non-replicable data.

3.2. Methods for implementation of a corporate social responsibility

management strategy

The development of CSR is progressing very slowly. Usually, it 1s the global
corporations or companies trying to establish themselves in foreign markets, where
corporate social responsibility 1s mandatory. Therefore, raising a country’s public
awareness and informatization will increase the prevalence of socially responsible
institutions. Governments can play an important role in enhancing the social
responsibility of companies. Thus, state actions should aim to increase the social
responsibility of entrepreneurs. At the beginning of each year, all large and medium-
sized enterprises should formulate corporate social activity plans to improve the social
status of the enterprise, thereby increasing the social responsibility of the enterprise. It
1s well known that higher social responsibility within the enterprise leads to higher
labor productivity, higher employee morale, and improved labor outcomes.

The prospects for the development of social responsibility projects are associated

with:

the formation of a national mechanism to promote the systematic

improvement of the social responsibility of economic entities;

¢ an increase in the number of legal entities that develop and implement their
own social responsibility strategies, and voluntarily prepare and publish non-
financial reports annually;

¢ the use of advanced experience in corporate social responsibility in ethical
behavior and improvement of working conditions;

e the protection and improvement of the social and labor rights of workers,

compliance with modern occupational safety and human development

standards;

e the protection of consumer rights;
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e the improvement of staff capacity, including among vulnerable populations;

¢ the improvement of community life and the reduction of regional development

disparities;

e the development of corporate social responsibility which has become a

recognized trend in society;

¢ ensuring sustainable development of the country's economy and society;

¢ increasing the competitiveness of the economy;

e reducing unemployment, alleviating social tension, improving living

standards, and creating a middle class;

¢ rational use of natural resources and reduction of pollution;

e promoting investment and innovation processes;

e cconomic and social regional integration.

With the onset of a new economic cycle in the global economy, market
differentiation factors and corporate capitalization will once again increase the
importance of Corporate Social Responsibility (CSR) as a management strategy. The
development of CSR will determine the following:

Increased strategic focus:

— CSR will be considered by supervisory boards as part of the strategy of a
larger number of companies (private, state-owned, closed, and public).

— CSR programs and projects will be implemented based on long-term plans,
taking into account the need to explore new markets and deepen existing ones.

— ICSR strategy will consider national and international priorities for social and
economic development, international trends (including industries), and best practices
for implementation.

— Financial and credit institutions and capital markets (including international
ones) will consider CSR standards for social stimulation in national state and national
financial companies.

Improving systematization:

e most major companies will have socially responsible managers who will

report directly to the CEO and will not be associated with functional departments;
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» the company will properly monitor its responsibilities in accordance with

widely accepted norms and standards that consider all aspects of CSR;

* increasing the number of comprehensive socio-economic reports prepared in
accordance with international reporting standards, which will provide more
information (positive and negative) about the company's activities and their
consequences;

» national CSR will be considered and monitored by other influential groups

(both national and international), and the public will demand information about CSR.

Inational mechanism to promote the CSR

llegal entities that develop and implement own CSR strategies
the use of advanced experience in CSR

<the protection and improvement of the social and labor rights of workers
<the protection of consumer rights

<the improvement of staff capacity

<the improvement of community life

Isustainable development of the country's society

lincreasing the competitiveness of the economy

Ireducing unemployment, improving living standards

lrational use of natural resources and reduction of pollution
1promoting investment and innovation processes

Vi leconomic and social regional integration

Strategic focus:

CSR as part of the strategy of a
larger number of companies

- CSR programs and projects
implementation on long-term plans

ICSR considers national and
international priorities

- Financial and credit institutions
and capital markets consider CSR
standards for social stimulation

Systematization:

= socially responsible managers
report to CEO and not associated
with functional departments

e company monitors responsi-
bilities in accordance with accepted
norms and standards of CSR

« comprehensive socio-economic
reports prepared in accordance with
international reporting standards

< national CSR considers and
monitors by other groups and public

Expertise:

1 CSR knowledgeable, diligent, and
competent business managers

1 partnerships and innovative
approaches to implementing CSR
programs, projects, and initiatives

1 professional dialogue between
businesses, NGOs, and government
organizations on CSR

1 companies are connected to the
network of CSR

Fig. 3.2. Development process of CSR as a management strategy

Source: [author].
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Enhancing expertise:

m increase the number of knowledgeable, diligent, and competent business
managers with CSR;

m increase the number of partnerships and innovative approaches to
implementing corporate social responsibility programs, projects, and initiatives that
contribute to improving social, economic, and environmental well-being;

m raise the level of professional dialogue (especially in the media) between
businesses, NGOs, and government organizations on CSR and socio-economic
development issues;

m companies are connected to the network (such as the European) of CSR.

The wider and more extensive implementation of corporate social responsibility
by companies contributes to the creation of new markets both domestically and
internationally, helps address social and environmental issues, improves companies'
access to international markets, increases the capitalization of national companies, and
ensures sustainable development. In the United States, Western Europe, and Japan, the
most common way to provide employees with additional social security is by offering
them a so-called social package, with life insurance being one of its main components.

The main governmental branches of labor and social security have determined
that a group insurance contract would be beneficial for employees. Although a
legislative mandate to provide group insurance for large and medium-sized
corporations would be effective, all forms of private insurance are strictly voluntary,
and therefore, companies cannot be forced to offer such insurance. The state cannot
adopt a coercive method. Instead, it can only send a recommendation letter to each
company, suggesting that they increase their level of corporate social responsibility by
adopting a group insurance contract.

Although medical insurance can be used to motivate employees, subsidized life
insurance plans can address a broader range of issues. Insurance companies today offer
three main types of corporate life insurance - life insurance for a specific period (term
life), pensions, and products that combine both types of coverage. The use of combined

products has significantly increased the effectiveness of insurance operations. Term life
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insurance provides coverage for the risk of death from any cause and is the cheapest
option among all life insurance options. In the event of the insured's death, the
beneficiary (the person who is entitled to receive the insurance compensation) will
receive a payment that is several times higher than the amount paid to the insurance
company. The beneficiaries of the contract can be either: immediate family members
and/or the company itself (as it may suffer losses due to the loss of employees). If an
employee (the breadwinner of their family) passes away, their relatives usually receive
one to two years’ worth of annual income.

The popularity of corporate life insurance plans is rapidly growing, and
individuals are not yet the main participants in the life insurance market. Just a few
years ago, only large Western companies operating in the Ukrainian market offered
such social protection to their employees. Now, it is an integral part of the activities of
domestic companies, including medium-sized companies. Long-term life insurance
and pension insurers typically offer long-term savings plans to corporate clients,
usually with a one-time payment at the end of the contract term, and are often age-
rated, offering payments in the form of annuities or hybrids. Companies have a variety
of options in their arsenal for combining insurance products and providing various
mechanisms to protect policyholders and their families. Some insurance companies
offer corporate clients comprehensive plans with the ability to develop individual
proposals for each company based on their needs and requirements.

The main advantage of corporate employee insurance is that it partially solves
the problem of staff turnover. Corporate life insurance is an important factor in
retaining the best employees in the workplace. After all, the life insurance policy
becomes the property of the employee only after many years of service. The insurance
term, in which the policy does not transfer ownership to the insured employee, is
usually at least 5 years. If the individual employee changes employment before this
period, the compensation amount will remain with the premium-paying company and
will be redistributed among other contract participants. Based on this, many companies
consider such products an effective vehicle to retain their employees and ensure their

structural stability.
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Corporate insurance also allows companies to track cases of illness among their
employees, thus preventing potential abuses, as the insurer must be contacted in case
of any illness if the company provides the employee with an insurance policy.
Essentially, voluntary medical insurance can become a way to combat absenteeism.
Many companies have developed what they call a "social package," which includes a
range of social measures to improve the lives, work, development, and motivation of
employees. Certainly, if a large business or factory decides to enter into a corporate
insurance contract, it is better to insure only the managers who directly oversee and
manage the business. However, at the discretion of the company’s management, all
employees can be covered. This will provide more opportunities to support a positive
social climate within the company. Every business owner should know that a business
requires business insurance. In doing so, they lay a strong foundation of social security
not only for their employees but also for their own families, which will be a crucial
motivating factor for this employee.

Before effectively implementing any social initiatives, organizations should
have a clear CSR strategy that can help them achieve their main goals in the market.
Deloitte's third annual global survey of over 2,000 C-suite executives at companies
with goals focused on societal impact revealed that the existence of a comprehensive
CSR strategy was closely linked to enhanced success. This success was measured by
factors such as innovation, growth, and the acquisition of talented employees.

A properly executed corporate social responsibility (CSR) strategy can enhance
the reputation of any company and foster stronger ties with society. Irrespective of the
organization's scope and influence, a well-implemented CSR strategy can have a
positive influence on both the environment and the company's perception [161].

To better implement CSR strategy, organizations should [162]:

— Analyze the current CSR practices. Any organization might already have
established strategies to adhere to environmental regulations and support charitable
endeavors or other corporate social responsibility initiatives. If so, it 1s advisable to

incorporate these existing initiatives into CSR strategies. This approach can lend a
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more natural and cost-effective methodology to future CSR endeavors, as opposed to
adopting an entirely new tactic.

— Research competitor's CRS strategies. When determining the most effective
approach to implementing a CSR strategy, it 1s beneficial to begin by analyzing
comparable initiatives undertaken by rival companies. Conduct thorough research to
uncover the actions taken by other firms in the same industry and assess their level of
achievement. By doing so, an organization can emulate their successful practices while
also steering clear of any mistakes they may have made.

— Connect it to overall business strategy. It 1s essential for any CSR-related
initiative to align with an organization's fundamental business practices and core
objectives. This alignment can enhance credibility with potential customers and the
public. Generally, adhering to this approach is more cost-effective than pursuing
actions that are not connected to the company's existing practices [162].

— Provide support from top-level management. Prior to executing a CSR
strategy, it 1s crucial to secure the backing of all senior leaders in the company, such as
the CEO, other executives, and the board of directors. Demonstrating agreement and
solidarity not only enhances the company's reputation but also increases the likelihood
of full employee engagement with the CSR strategy.

— Donate funds to relevant causes. When choosing what causes to sponsor, it is
usually best that the organization select those that align with its business activities. For
example, if a company manufactures clothing, it might partner with a foundation or
establish its own to donate a portion of its products to those in need. This can help
establish a more genuine bond between the company and the causes it supports.

— Find reliable partners. Companies should seek out potential partners in the
local area who specialize in CSR initiatives, such as educational or environmental
institutions. Collaborating with organizations that have expertise and experience in
similar projects can greatly enhance the efficiency of the company's CSR efforts.

— Involve the suppliers. A company should ensure that all of the suppliers
adhere to the same overarching strategies in order to minimize their environmental

impact and contribute to societal well-being. This alignment of corporate social
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responsibility (CSR) objectives can not only result in fair pricing for the business but
also prevent any unintended repercussions that may arise from collaborating with a
supplier lacking social consciousness. Moreover, fostering shared values over time can
build stronger relationships between the company and its suppliers.

— Prioritize communication. It 1s essential to guarantee efficient communication
in order to fully leverage the advantages of a carefully planned CSR strategy within the
organization. Ensuring that all initiatives and strategies are effectively communicated
through appropriate channels i1s crucial to reaching the intended audiences. This
approach can prevent misunderstandings, enhance productivity, and secure stronger
support from employees [162].

— Attract potential employees. Companies have the opportunity to attract high-
caliber individuals by engaging in corporate social responsibility (CSR) initiatives that
focus on supporting employee education. By investing in scholarships across a range
of fields including science, technology, math, engineering, and sports, companies can
empower and educate talented young individuals who may develop a sense of loyalty
towards the organization that provided them with educational opportunities.
Companies that pursue this approach should explore potential partnerships with local
educational institutions.

— Consider the environment. Environmental conservation is a fundamental
aspect of the majority of CSR initiatives. Irrespective of the sector in which the
company operates, it 1S imperative to prioritize environmental concerns within the CSR
strategy. Each individual and organization contributes to the carbon footprint of our
planet and actively striving to diminish it is an essential component of contemporary
CSR practices.

— Keep it current. Given the dynamic nature of current events and
circumstances, the conditions surrounding CSR can undergo rapid changes. A
company's CSR approach tends to be more effective when it aligns with society’s most
urgent and pressing issues. By staying informed about current events and adapting the

CSR strategy accordingly, its long-term effectiveness can be ensured.
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— Stay accountable. 1t 1s of utmost importance to establish attainable goals

when implementing a CSR strategy. Making commitments that cannot be fulfilled will

inevitably reduce the influence of the CSR strategy on the wider community. To

prevent any harm to the reputation of the company, it is advisable to only commit the

business to objectives that can be confidently achieved [162].

A CSR strategy can prove advantageous for both the company and society at

large. Here are only a handful of the advantages [163]:

It creates a positive image for an organization, making it more attractive for
potential customers to do business with this company because they perceive
it as being ethical and honest.

Implementing CSR practices can empower a company to command higher
prices. If the business’s customer base values ethical business practices, they
generally understand that implementing these practices may entail additional
costs.

It meets the expectations of the company's stakeholders who view ethical
commerce as a moral responsibility for every business.

The favorable image that the company presents has the potential to attract and
maintain high-caliber employees.

Corporate Social Responsibility encourages sustainable business practices by
investing in solutions that yield short-term profits while maintaining focus on
long-term objectives.

It has the potential to decrease operational expenses by minimizing waste and
emissions while maximizing resource efficiency.

Companies with strong reputations and robust business strategies often have
the ability to attract external investments. Potential investors tend to show

greater interest in such companies [163].



118

J
|}
@ 5 05 d
&é E 6 4 g
y & e 0§ £ T 5 . 3
T I U T R
o g * X 4- . o >
N T A
oog(‘b.cagoylg o
5 P o §
e v P g
<8§§Q

Fig. 3.3. CSR implementation strategy

Source: [author].

In addition, there are some recommendations on how to improve CSR strategy
among all stakeholders of any company. CSR leaders have the potential to achieve
positive results by engaging in CSR initiatives. They can mitigate adverse impacts on
the environment and meet the demands of stakeholders. It is imperative to underscore
the significance of enhancing CSR understanding among both internal and external
stakeholders. There are three suggestions that could prove advantageous for CSR
leaders in meeting the needs of internal and external stakeholders. They can assist CSR

executives in making informed decisions regarding their CSR initiatives [164].
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The primary recommendation is to engage communities in CSR endeavors to
boost profitability. By improving communication with stakeholders, CSR leaders can
gain insights into CSR activities and gather input on how to meet stakeholders'
requirements. Transparency in reporting CSR activities allows for better stakeholder
visibility into the CSR leaders’ efforts. External stakeholders may acknowledge the
positive intentions of CSR leaders towards certain communities. Engaging
communities in CSR activities can effectively convey messages to shareholders, who
can i1mpact organizational profitability. The second recommendation involves
enhancing business operations to boost profitability. CSR leaders can make well-
informed decisions regarding the needs of stakeholders. By improving business
practices, CSR leaders can find ways to assess the outcomes of CSR initiatives. This
may lead to more favorable responses from stakeholders towards CSR activities,
organizational reputation, and profitability. The third recommendation focuses on
reinforcing corporate CSR for enhanced business profitability. CSR leaders can
contribute to the community by providing job opportunities for youth and the elderly.
Employees may also participate in the decision-making process related to CSR
initiatives within the organization.

Business leaders can effectively address and meet stakeholders' needs by
implementing three proven CSR strategies to enhance financial performance. CSR
leaders may tailor specific strategies based on the requirements of different stakeholder
groups. While certain strategies may need to be customized for certain stakeholder
segments, CSR leaders can identify strategies that yield positive outcomes [165].

In addition, the implementation of the CRS strategy in the activity of any
organization can be more effective with the use of Artificial Intelligence (Al). The
strategic and integrated deployment of Al technology aims to significantly enhance the
CSR process. The intelligent system comprehends the key elements that influence a
company's business value and deliver beneficial outcomes for various stakeholders. It
suggests a strategic approach and ensures transparency within the company’s
management. Through a deliberate assessment of business drivers and CSR objectives,

it devises a tailored plan to streamline and enhance the CSR program. Al can help
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companies monitor and report on CSR performance, as well as identify and address
any gaps or risks. For instance, Al can be employed to scrutinize data from diverse
channels, including social media, customer input, audits, and surveys, in order to gauge
the company's influence on society and the environment. Additionally, Al can be
utilized to produce reports that adhere to internationally recognized benchmarks, such
as the Global Reporting Initiative (GRI) or the United Nations Global Compact
(UNGC). By harnessing the power of Al, the company can enhance its transparency
and accountability, fostering trust and bolstering its reputation among stakeholders.

Al has the capability to enhance resource efficiency and minimize waste,
resulting in advantages for companies’ financial performance and the environment. For
instance, Al can be utilized to streamline energy usage, water consumption, supply
chain operations, and manufacturing procedures through the integration of intelligent
sensors, predictive analysis, and automation. Additionally, Al can aid in decreasing
waste production by employing image recognition, sorting algorithms, and recycling
technologies. By harnessing the power of Al, the company can enhance its
transparency and accountability, thereby fostering trust and bolstering its reputation
among its stakeholders. By leveraging Al, organizations can diminish their ecological
impact, cut down on expenses, and boost their competitive edge. Artificial intelligence
(AI) can assist in supporting social and environmental causes that are in line with the
company s corporate social responsibility (CSR) vision and values. For instance, Al
can be utilized to pinpoint and collaborate with relevant non-governmental
organizations (NGOs), charities, or social enterprises through the application of natural
language processing, sentiment analysis, and matching algorithms. Moreover, Al can
be employed to develop and implement social and environmental solutions by
leveraging machine learning, computer vision, and chatbots. This includes the creation
of educational applications, health diagnostics, or disaster relief tools. Through the
utilization of Al, the company has the ability to amplify its social and environmental
influence, thereby fostering positive change on a global scale [166].

Al has the potential to revolutionize the way organizations engage and empower

their stakeholders, including employees, customers, suppliers, and communities. One
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way to leverage Al is by utilizing voice assistants, chatbots, and video conferencing to
enhance communication and collaboration. Additionally, Al can be used to empower
stakeholders through training, feedback, and incentives, employing techniques like
gamification, personalization, and rewards. By harnessing the power of Al,
organizations can enhance stakeholder satisfaction, loyalty, and participation, while
also fostering a culture of corporate social responsibility (CSR). Al 1s not only a
valuable tool for driving business innovation but can also play a crucial role in
advancing CSR efforts. By integrating Al into organizations’ CSR initiatives,
companies can effectively and efficiently achieve their CSR goals, making a positive
impact on society and the environment.

Moreover, the strategic and integrated implementation of Al technology aims to
significantly enhance the CSR process. The intelligent system comprehends the key
elements influencing a company's business value and delivers beneficial outcomes for
various stakeholders. It suggests a strategic approach and ensures transparency within
management. Through a deliberate assessment of business drivers and CSR objectives,
it devises a tailored plan to streamline and enhance the CSR program. Al has
demonstrated its worth as a valuable asset in boosting customer engagement and
satisfaction, which are vital elements of corporate social responsibility (CSR). Through
the utilization of Al-driven chatbots and virtual assistants, businesses can deliver
tailored and timely customer support, thereby ensuring a favorable customer
experience. For example, a telecommunications firm integrated an Al chatbot into their
website, enabling customers to swiftly resolve their inquiries. This not only diminished
reliance on human support but also enhanced accessibility for people with disabilities.

Numerous entities are harnessing the power of Al to advance sustainable energy
practices and mitigate carbon footprints. Employing smart grid technologies and Al
algorithms, organizations can fine-tune energy distribution, track consumption trends,
and pinpoint avenues for enhancement. An energy utility firm, for instance, effectively
deployed Al to scrutinize energy consumption patterns across various regions and
provide personalized suggestions to customers for curbing their energy usage. This

endeavor not only facilitated savings on customers' energy bills but also played an
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integral part in fostering a more eco-friendly and sustainable ecosystem [167]. Al has
played a crucial role in optimizing waste management procedures, empowering
organizations to minimize waste production and enhance recycling endeavors. Through
the integration of computer vision and machine learning algorithms, waste sorting
systems can autonomously recognize and segregate various types of waste, thereby
facilitating effective recycling practices. Waste management enterprises could
introduce Al-driven sorting machines in their recycling plants, leading to increased
recycling rates and a notable decrease in landfill waste.

It is worth saying that Al holds substantial potential in advancing accessibility
and fostering inclusion, thereby strengthening a company's CSR endeavors.
Leveraging Al-driven language translation tools and speech recognition technologies,
organizations can dismantle language barriers and guarantee equitable access to
information. Furthermore, Al can aid individuals with disabilities by furnishing
assistive technologies like voice-controlled devices or smart home automation systems.
A tech enterprise effectively integrated Al-powered language translation functionalities
into their mobile application, enabling users from various backgrounds to seamlessly
communicate and utilize the company’s services [167]. In addition, Al holds the
promise of transforming healthcare accessibility, especially in underserved regions.
Through the utilization of Al algorithms for medical diagnosis, remote patient
monitoring, and telemedicine, healthcare providers can expand their outreach and
deliver high-quality healthcare services to individuals deprived of conventional

medical facilities.

3.3. The model of waste management in the system of corporate social

responsibility

In the business world, the risk and uncertainty factor is an important element to
consider in making decisions and taking action, especially at the institutional, local,
regional, or national level. However, there are several cases where a global crisis can

be predicted, with its consequences affecting multiple sectors. This requires strategic
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flexibility to change actions and business models, adapting them to emerging needs.
One such instance is the COVID-19 health pandemic, which was able to paralyze the
global economy in a matter of weeks, resulting in immediate negative consequences
for the business sector. This affected organizations and all those who work or are
associated with them, thereby jeopardizing the survival of families. In response,
companies were forced to be more flexible in order to develop new action scenarios
and offer products and services in accordance with the new requirements.

The analysis of external factors compels companies to be better prepared to
counter various types of crises, which involves developing measures to maintain
continuity of their business practices, with protocols and resources in place to ensure
maximum operational efficiency. Considering this, swift response holds paramount
importance for timely decision-making. However, the emergence of certain
phenomena, such as COVID-19, is difficult to predict. This crisis is considered one of
the most significant, leaving behind profound and lasting economic, political, social,
and cultural consequences. During such a crisis, factors of values perception,
communication, and physical interaction undergo significant changes. The current
challenges have led to a series of complications, forcing companies to leverage their
comprehensive skills to address them, while maintaining their vision and core business
objectives. This includes the social responsibility of businesses, which is intended to
meet the needs of various stakeholders (environment, employees, customers, and the
community).

In this regard, socially responsible companies have recognized the need to
implement higher-order strategies that enable them to maintain their initial orientation
during unforeseen situations. In view of this, a set of practices has been proposed to
assess the degree of companies' adaptation to the current environment while
maintaining the philosophy of social responsibility. These practices involve analyzing
companies' actions towards their clients, employees, community, environment, and
innovations. Consequently, it 1s expected that companies have the ability to adapt and
strategically flex, as necessary, to continue their social responsibility from a new

perspective.
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Responsible behavior and sustainability have been relevant topics in recent
years. The academic and business sectors have considered them from wvarious
perspectives, such as corporate social responsibility, socially responsible consumption,
and socially responsible investments. Despite this focus, these concepts have not
shown significant promise. One of the best ways to influence corporate decisions in
this regard is by changing consumer demand. Socially responsible consumers take into
account the societal consequences of their consumption and use their purchasing power
to drive social changes within companies. In this sense, it is a conscious choice of
consumption based on moral and personal beliefs, or the conceptualization of oneself
as an individual who, through the purchase of a certain product or service, minimizes
or eliminates harm to society, thereby maximizing positive long-term impact. On the
other hand, ethical consumer behavior relates to the choice of a particular company and
product based on political, religious, environmental, or social motivations, as well as
considering other factors.

In this case, in order to increase CSR, the following steps are necessary:

e cstablishing a system for obtaining reliable and timely information on the

social, and economic impact of companies;

e ensuring the accuracy of financial and non-financial (social) reporting
indicators and evaluating the effectiveness of socio-economic expenses;

e formulating social reports as a separate form of reporting or as a separate part
of an integrated report;

e financial support for the social package should be included in the
organization's social security plan (an integral part of the organization's event
plan). The determination of the components of the social package (incentives
and compensations) 1is individual and considered under specific
circumstances.

For the purpose of effective analysis and control of social security indicators, as

well as rational and targeted use of social security funds, it is recommended to submit

management accounting to the responsibility center.
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Fig. 3.4. Interdirections of corporate social responsibility under crisis

Source: [author].

The COVID-19 pandemic has had a negative impact on the global economy, the
way of life of millions of people, and the business sector. The importance of business
social responsibility has increased due to ethical, socio-economic, and managerial
components that form the basis of modern social consciousness. The diverse
experiences, both positive and negative, caused by the lockdowns have influenced
society's behavior. Restrictions on food availability, job insecurity, increased risk
perception, and decreased desire to contribute to environmental efforts provide
companies with the opportunity to incorporate and expand their responsible practices,
redirecting social behavior towards greater cooperation in overcoming the
consequences that have been created.

Global challenges, such as COVID-19, have prompted companies to
increasingly incorporate social and environmental aspects into their business activities.
This has been mainly driven by government regulations and is a potential source of
competitive advantage for companies. In addition to government pressure, compulsion
has been another catalyst for the adoption of business social responsibility practices.
Actions focused on environmental outcomes have become the centerpiece of

sustainable development, as adopting such practices stimulates corporate growth, as
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well as investments. Debates between interest groups and shareholders have intensified
in recent years, as regulatory and coercive pressures exerted on the company have led
to the inclusion of robust indicators, such as ESG (environmental, social, and
governance-focused indicators), which include aspects related to climate change,
pollution, and working conditions. The components that make up social responsibility
were disrupted under the influence of the pandemic, which had a significant impact on
the global economy due to the policies implemented to contain the spread of the virus.
These included the closure of non-essential activities; thus, the expected economic
impact will persist. The environmental efficiency during the pandemic encourages a
decrease in proactive actions towards the environment, as the pandemic remains a
central 1ssue worldwide. Indeed, fuel efficiency standards and environmental
restrictions have decreased. Therefore, at the end of the pandemic, coupled with the
decrease in fuel prices, there will be an increase in demand for transportation, leading
to an increase in emissions into the atmosphere.

On the other hand, employees, as stakeholders, are involved in social
responsibility and are another important focus that companies have had to pay attention
to in order to reduce the negative impact caused by extraordinary health conditions,
such as the vulnerability of physical integrity and increased unemployment rates. The
goal is to support the quality of life of employees through business adaptation. In this
sense, regarding the interest in preserving the health and safety of human capital, it 1s
worth noting that companies have sought to strengthen employees' knowledge through
better training and education, allowing them to better coordinate their work activities
and thus generate a healthier work environment. Ensuring the necessary equipment for
the protection of people's health was part of the necessary protocols, including face
masks, gloves, information related to their proper use, as well as sanitary restrictions.
Increasing the level of hygiene and cleanliness in the workplace also became part of
the daily routine. In parallel with the above, working conditions were adjusted to
remote and home office modes, schedules and shifts were reorganized, electronic
devices were used to support regular communication, and training was conducted to

help employees adapt to new operations. Despite the aforementioned, as a result of
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these work adaptations, a problem arose related to the excessive workload that needed
to be completed, as well as the emotional stress that developed.

The companies' focus on satisfying customer needs has become an important
role over time, placing customers at the center of their operations in order to gain
competitive advantages, improve their image and reputation, and ensure greater
customer loyalty. As a result, businesses have had to adapt their strategies to emerging
needs, directing their business activities towards meeting these opportunities by
offering new products and services, or higher quality products and services, new forms
of customer service, improving customer relationships to understand their needs,
providing more adequate solutions to complaints, promoting updated information, and
maintaining ethical and honest practices. Considering the need to search for better
opportunities, reduce uncertainty caused by the pandemic, and mitigate its impact and
consequences, product diversification has shifted towards supplying masks, gowns,
personal protective equipment, and disinfectants. With care towards its employees, the
company has implemented measures that promote the safety of clients, creating areas
with necessary safety protocols for financial transactions. Therefore, hygiene care in
these premises has become crucial. Such business decisions have become crucial in
consumer choice, as ensuring and implementing protocols and strategies to meet
sanitary needs (disinfectant gel, protected workers, healthy distance, temperature
measurement, limiting the number of clients, thorough cleaning of high-touch surfaces)
and led to increased safety and trust in the establishment and a sense of care for the
consumer.

Charity, social events, providing free services or products, helping to solve social
problems, and striving to improve social well-being and quality of life for a segment
of the community, positively influence the perception and behavior of clients. In times
of crisis, businesses are seen as key players in efforts to mitigate the impact of
infectious diseases on the population. Business interest in supporting active
participation mainly stems from the desire for a swift economic recovery; therefore
they seek to interact favorably with stakeholders to achieve positive outcomes. In this

regard, in order to reduce uncertainty during a crisis, companies strive to maintain
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active cooperation or promote citizen engagement by providing free services and
special discounts to support their staff (food, money, internet, restructuring payments).
Additionally, companies with greater capacity actively seek to participate in production
and provide essential products and services free of charge, such as sanitizers,
respirators, and specialized equipment.

Implementation of environmentally conscious measures within the framework
of corporate social responsibility directly impacts the economic interests of MNCs
through functional areas such as finance, marketing, and risk management. In the long
term, this leads to an increase in the company's resilience level and the "environmental"
achievement of its goals, which aligns with the concept of sustainable development.
Additionally, the adoption of environmentally conscious practices by MNCs enhances
the competitiveness of their products, which 1s particularly important for companies
and their associations operating in the global market, as the environmental friendliness
of goods and services is one of the key competitive advantage factors for them.

Approaches to enhancing the effectiveness of environmentally responsible
corporate social responsibility practices for transnational companies and their
associations include the following:

Integration of environmental values into the mission and vision of companies.
"The values and principles of corporate social responsibility embedded in the mission
of the main company association should be transformed into a system of strategic goals
and implemented at all relevant levels of strategic planning — corporate, business —
functional” [19].

Formation of a team of managers to implement environmental projects.
"Organizational and managerial structures should contribute to achieving the set goals
in the field of environmentally responsible activities. Project groups involving
specialists from various departments such as marketing, human resources
development, sales, and public relations should be involved in the development and
implementation of environmental programs. This contributes to the formation and
implementation of comprehensive programs covering various areas of company

activities" [20].
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Conducting an environmental audit. The criteria for environmental assessment

include a value system, industry standards, best practices, and stakeholder
expectations.

Priority should be given to projects where the environmental impact is aligned
with business interests. Implementing environmentally conscious measures is not just
an act of charity but should be clearly aimed at achieving corporate goals. When
calculating the economic impact of implementing environmental projects and
programs, it is necessary to consider the indirect influence on external stakeholders,
including the local community. It is important to find a common ground between the
interests of companies, consumers, and the local community, which will allow for the

implementation of environmental investment projects on a mutually beneficial basis.
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Fig. 3.5. Ways of implementing environmental management and directions of
corporate social responsibility

Source: [author].
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Implementation of innovative forms of corporate social responsibility, including
participation 1n grant-giving associations, local development corporations,
programmatic investment, and comprehensive programs for the socio-economic
development of territories. Typically, they involve forming partnerships with other
companies, non-profit organizations, and local authorities to implement joint
environmental programs.

Carrying out vertical and horizontal environmental investment within business
associations. Implementing joint "green" investment projects allows for the control of
environmental aspects in supply chain management, improves product quality, and
reduces operational risks.

As a result, transnational companies have an opportunity to switch to more
environmentally friendly industrial products and improve them in the following ways:

e c¢xcluding environmentally harmful components from production;

e using environmentally friendly raw materials;

e 1implementing low-waste or zero-waste technologies and processes;

¢ reducing the weight or volume of products, reducing the amount of packaging

material;

e manufacturing products in concentrated form;

e mass production;

e combining the functions of several production cycles;

e reducing the number of models or modifications;

e cxtending the life cycle of products;

e 1mproving repairability;

¢ increasing the quality of products, including the possibility of their reuse;

e product restoration.

An 1mportant step in implementing an environmental pollution prevention
program for MNCs operating in the country should be the establishment of a
philosophy of environmental harm prevention. Some companies have created bonus

and reward systems for employees who have made a significant contribution to the



131

program aimed at preventing negative impact on the environment. For the MNCs
themselves, such stimulation can include:

— exemption from tax payments;

— exemption from import duties (only for equipment);

— advantages in ecological construction;

— land lease on preferential terms.

The company must preserve this direction by dedicating itself to the ideas of
environmentalism. Program participants should focus on identifying areas where waste
generation can be reduced based on information gathered from various sources.
Therefore, it 1s necessary to establish certain requirements for investment projects:

v’ eco-friendly construction, modernization, and job creation;

v’ optimal project implementation period — 5 years;

v’ projects should have a positive impact on GDP without causing harm to the

environment.

When addressing or expanding a damaged area, it is advisable to focus on
greening a specific process. Participants should choose the most effective methods of
waste reduction or emission reduction from this source. This requires a detailed
analysis of all costs and benefits that may arise as a result of specific actions, such as:
reducing the cost of operating equipment, fines for violating environmental laws, and
further obligations to compensate for environmental damage. For example, Ukraine is
an agricultural country, with a large number of agro-industrial multinational
corporations operating within its borders. Therefore, focus should be directed to the
agricultural business, which:

e must produce "green" products;

¢ minimize the use of pesticides;

¢ use modern technologies to monitor the need for fertilizer use.

Environmentally friendly sunflower processing practices are gradually being
implemented in agricultural countries using clean presses. The processing results in oil,
meal (animal feed), and granulated husks, which are used as biofuel. The excess husks

are then exported abroad. There are also examples of zero-waste chicken production:
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the byproducts are used for biogas, and feathers and related products are processed into
proteins.

In order to improve the environmental indicators of industrial production, it is
necessary to: strengthen monitoring of the technological impacts on the environment,
by improving control tools and statistical reporting of enterprises and establishing
administrative responsibility for their reliability by company’s managers; improve the
methodology for determining environmental fee norms and strengthen their role in
restoring natural environmental parameters, as current fees are too low and do not
successfully perform a regulatory function; strengthen the system of economic
incentives for transnational companies to reduce harmful emissions and improve the
overall environmental state of production by providing preferential loans and
progressive taxation; verify the maximum emission levels for enterprises in relation to
maximum emission standards and the actual damage to the natural environment.

Regardless of the approach chosen by the company, it is necessary to determine
how to measure the impact of the production eco-friendliness project. First, it 1s
necessary to compile accurate data regarding expenses associated with existing
production methods. Then, this cost is compared to the cost (including the cost of
necessary equipment) required for the implementation of the eco-friendliness project.
In addition to traditional methods of evaluation and decision-making, the eco-
friendliness project should also take into account implicit benefits and losses. Non-
material results should be converted into tangible income and losses, which are equally
as important as material ones.

Among other initiatives that require immediate attention is the issue of polymer
accumulation, specifically:

— reducing plastic production;

— producing strong film with less plastic content.

Successful implementation of environmentally responsible practices by
multinational companies leads to improving business sustainability by enhancing
relationships with stakeholders, reducing environmental risks, and increasing product

competitiveness. In the long term, this ensures the sustainable development of
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enterprises. To monitor the effectiveness of environmentally conscious initiatives
within corporate social responsibility, companies utilize a wide range of assessment
tools, including those in line with international standards and reporting systems. In
order to enhance the efficiency of environmentally conscious practices in the realm of
corporate social responsibility, a series of measures need to be taken, such as
integrating environmental values into the strategic management system, forming a
team of managers to implement environmental projects, conducting environmental
audits, with the business interests of projects being given priority.

The development of the waste management model within the system of
corporate social responsibility includes: waste management system improvement;
iImplementation of corporate social responsibility management strategy via the
development process of CSR as a management strategy; CSR implementation strategy;
creation of guidelines for corporate social responsibility under crisis; deployment of
environmental management strategies and guidelines of corporate social responsibility.
The application of the waste management model within the framework of corporate
social responsibility is characterized by: the strategic direction of the company's
activities. Adherence to the principles of environmental management is associated with
the incorporation of environmentally relevant issues into the business strategy as an

integral part.
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Fig. 3.6. The model of waste management in the system of corporate social responsibility

Source: [author].

It is important to harmonize the internal environment of the company. Practical
experience indicates the imperfection in management within enterprises that operate
on the basis of traditional operational management mechanisms. The environmental
management system involves the coordination of tactical and strategic planning.
Organizations need to focus on improving business processes and organizational
structure. By doing so, conflicts between core and environmental activities can be
avoided, and reasonable and achievable environmental goals can be set. It is also
necessary to improve management technologies and optimize document flow.
Furthermore, it is crucial to ensure the development of human resources, as in the

absence of support, positive results will be insignificant.
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Before implementing strategies to improve the effectiveness of environmentally
responsible practices in corporate social responsibility, specific steps need to be taken:
integrating environmental values into the mission and vision of companies,
establishing teams of managers to carry out environmental projects, conducting
environmental audits, aligning the implementation priority of projects with
environmental benefits with business interests, introducing innovative forms of
corporate social responsibility (participation in grant-giving associations, local
development corporations, programmatic investment, comprehensive programs for
socio-economic development of territories), and making vertical and horizontal
environmental investments within business associations.

The development of corporate social responsibility requires: increasing strategic
focus (system as part of a larger strategy of more companies; long-term projects;
advanced experience; financial-credit incentives), improving systematic approach
(socially responsible managers; activities in accordance with norms and standards;
reports according to international standards; informativeness), and deepening expertise
(competent managers; projects to improve social, economic, and environmental well-
being; raising the level of professional dialogue; participation in the network).
Employees, as part of stakeholders, are also involved in social responsibility and are
another important area that companies have to focus on in order to reduce the negative

impact caused by extraordinary health conditions.

Conclusions to chapter 3

Thus, businesses can integrate various waste management strategies to create the
most efficient waste management system. While cost-effectiveness 1s a primary
consideration, effective waste management strategies encompass reduction, reuse, and
recycling. Recycling, for instance, 1s particularly effective for disposing of inorganic
waste materials like plastic, glass, and metals.

In the contemporary business landscape, a robust waste management system is

increasingly essential. With the world's population growing and the demand for
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products and services rising, businesses are generating larger quantities of both
hazardous and non-hazardous waste. Consequently, adopting a sustainable waste
management strategy is vital to mitigate adverse environmental effects, enhance
operational efficiency, and lower costs.

To establish an efficient waste management system, the initial step is to assess
the current waste management procedures. This imvolves evaluating the types and
quantities of waste generated, as well as the treatment methods employed.
Additionally, it is essential to develop a waste management plan, outlining the aims,
targets, and tactics necessary for successful waste management. When examining waste
management systems, it becomes evident that integrating new technology is
imperative. The adoption of blockchain technology in waste management represents
an innovative approach to addressing environmental sustainability and accountability
challenges in today's world. Blockchain has the potential to revolutionize waste
management by introducing digital asset tokens, such as security tokens, which are
linked to waste in smart cities for tracking and tracing purposes. These tokens play a
vital role in monitoring recycled waste materials and greatly assist government
agencies in reducing waste management expenses while optimizing business
processes.

Furthermore, before effective implementing of any social initiatives any
organization should has a clear CSR strategy, that can help it to achieve main goals in
the market. A properly executed corporate social responsibility (CSR) strategy can
enhance the reputation of any company and foster stronger ties with society.

The implementation of CRS strategy in the activity of any organization can be
more effective with the using of Artifitial Intelligence. Al can help companies monitor
and report on the CSR performance, as well as identify and address any gaps or risks.
Al has played a crucial role in optimizing waste management procedures, empowering
organizations to minimize waste production and enhance recycling endeavors.

For the purpose of effective analysis and control of social security indicators, as
well as rational and targeted use of social security funds, it is recommended to submit

management accounting to the responsibility center.
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Successful implementation of environmentally responsible practices by
multinational companies leads to improving business sustainability by enhancing
relationships with stakeholders, reducing environmental risks, and increasing product
competitiveness.

To improve the effectiveness of environmentally conscious practices within the
scope of corporate social responsibility, several steps can be undertaken. These include
integrating environmental principles into the strategic management system,
establishing a dedicated team of managers to execute environmental initiatives,
conducting regular environmental audits, and ensuring that business interests remain a
priority in these projects. Furthermore, he development of the model of waste
management in the system of corporate social responsibility helps companies to
achieve their goals in the efficient and responsible way.

The main scientific results were published in the following scientific articles: 89;

168;169; 170; 171;172; 173,174,175, 176; 177.
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CONCLUSIONS

In summarizing, the findings of this study demonstrate the widespread
acknowledgment of waste management services as essential provisions for all
communities. Waste manifests in diverse forms, and its categorization encompasses
various dimensions. Common criteria for classifying waste include its physical state,
properties, potential for reuse, biodegradability, origin, and environmental impact
magnitude.

The theoretical framework of waste management provides a structured approach
to comprehend waste management practices, delineating essential concepts and
suggesting methodologies for efficient waste handling. At the core of this theory lies
the understanding that sustainable waste management largely depends on how we
conceptualize and classify "waste." The concept of "waste" is deeply intertwined with
human behaviors and lifestyles. Communities, households, and economies depend on
a steady provision of air, water, food, raw materials, and fossil fuels.

Preventing waste generation stands out as the foremost alternative to waste
disposal, making waste prevention the focal point of all waste management strategies.
Various technologies can intervene at different stages of a product's lifecycle —
production, use, or post-use — to eradicate waste and thereby diminish or prevent
environmental pollution. Prominent strategies encompass environmentally conscious
production practices, which involve employing less hazardous or harmful materials,
implementing advanced systems for monitoring hazardous material storage, and
adopting innovative techniques for chemical neutralization and freshwater
conservation.

The operational practices of businesses carry the potential to negatively impact
both the natural environment and human health and well-being. This impact ripples
beyond employees, affecting local communities and society as a whole. By
implementing a comprehensive environmental safety management system, businesses
can leverage the synergies among its components, optimizing the use of crucial
materials and organizational resources. Embracing such a system profoundly

influences economic, social, and environmental dimensions. This holistic approach
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involves adherence to production standards, labor regulations, emissions and waste
management protocols, resource conservation efforts, and more. To ensure long-term
viability, businesses must prioritize environmental stewardship, resource efficiency,
and the well-being of their workforce and society.

Implementing corporate social responsibility strategies can enhance
organizations' reputation, social relevance, and long-term sustainability. This study
highlights the pivotal role of environmental management in bolstering the physical,
social, and economic aspects of enterprises or projects. By advocating for planned
investments early in the production chain, it mitigates the necessity for expensive
clean-up endeavors in the future.

Environmental management is a multidisciplinary field that incorporates
socioeconomic, policy, and scientific dimensions. Its primary objective is to devise
practical solutions for the challenges stemming from resource extraction, waste
generation, and human interaction with the environment. In a strictly anthropocentric
context, environmental management revolves around tackling the core issue of
advancing technology to progress while minimizing its impact on the natural world.

As a result, the recycling sector has evolved into a global enterprise,
encompassing international markets and complex supply and transportation networks.
However, it 1s crucial to acknowledge the significant contribution of over two million
informal waste pickers, especially in low and middle-income nations, to the waste
management industry. This informal sector encounters unique challenges and deserves
governmental policy support due to its vital role in providing waste management
solutions to communities.

Solid waste management poses a significant challenge in both developed and
developing nations, as evidenced by numerous literature sources. The ongoing global
urbanization exerts pressure on cities to handle waste responsibly, considering its social
and environmental impacts. Crafting effective waste management strategies relies on a
deep understanding of local waste characteristics, influenced by cultural, climatic,
socioeconomic factors, and institutional capabilities. There's a global trend towards

regionalization and greater organization in waste management practices. Developed
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countries typically maintain formal oversight over waste at the municipal or regional
level due to higher waste production rates. In contrast, in less industrialized nations
with lower waste generation, often organic, waste management involves a mix of
formal and informal stakeholders.

The World Economic Forum is actively advancing various initiatives related to
the circular economy. These efforts go beyond simple waste management and aim to
instigate systemic transformations across diverse industries. They foster collaboration
to exchange insights, case studies, products, and materials relevant to circular
economic principles. Governments play a crucial role in creating conducive
environments for the widespread adoption of zero waste systems by enacting policy
reforms, providing financial backing, and shaping public discourse. Mobilizing a
global network of allies and prioritizing responsible waste policies are pivotal steps
towards this goal. Key areas of focus include securing both international and local
funding for zero waste systems, crafting comprehensive roadmaps and regulatory
frameworks for their implementation, and integrating zero waste objectives into local
and national climate strategies, such as methane reduction initiatives.

It 1s paramount for companies to prioritize identifying and addressing the social
needs of society in line with societal expectations. Socially responsible companies
emphasize the development of their employees, allocating approximately 10% of their
resources to this endeavor when analyzing business operations. Investing in innovative
solutions and transformative changes to achieve sustainable development goals not
only benefits society but also yields significant economic advantages for companies.

A growing body of researchers is examining the social, economic, and
environmental impacts of plastic pollution. Scientific studies have linked chemicals
found 1in plastic to detrimental effects on human health across the entire life cycle of
plastic, impacting workers and communities residing near plastic production and waste
disposal sites.

Meeting corporate responsibility in waste management 1s frequently hindered by
regulatory barriers and the absence of standardized waste management practices.

Differing regulations and standards across regions and countries introduce
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complexities for companies striving to maintain compliance and consistency in their
operations.

Technological advancements have been instrumental in enhancing sustainable
waste management practices. Businesses can harness technologies such as smart bins
for efficient waste collection and advanced recycling methods to streamline waste
management processes and reduce their environmental impact.

Moreover, consumers are becoming more aware of the environmental
consequences of their purchasing choices and are actively seeking out businesses that
prioritize sustainable waste practices. This growing trend compels companies to be
transparent about their waste management initiatives and adopt environmentally
responsible practices.

Therefore, businesses can integrate diverse waste management strategies to
establish the most efficient waste management system. While cost-effectiveness is a
primary concern, effective waste management strategies include reduction, reuse, and
recycling. Recycling, for instance, is especially efficient for handling inorganic waste
materials such as plastic, glass, and metals.

In today's business landscape, a well-operating waste management system is
increasingly essential. As the global population grows and demand for products and
services rises, businesses are generating larger quantities of both hazardous and non-
hazardous waste. Therefore, adopting a sustainable waste management strategy is vital
to mitigate adverse environmental effects, enhance operational efficiency, and reduce
costs. To establish an efficient waste management system, the initial step is crucial:
assessing the current waste management procedures. This involves evaluating the types
and quantities of waste generated, as well as the treatment methods employed. Equally
important 1s developing a waste management plan essential for implementing an
efficient waste management system. This plan must outline the objectives, goals, and
strategies necessary for successful waste management.

When evaluating waste management systems, it's essential to recognize the
importance of integrating new technologies into the process. The implementation of

blockchain technology in waste management presents an innovative approach to
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addressing environmental sustainability and accountability challenges in our modern
world. Blockchain has the potential to enhance waste management by introducing
digital asset tokens, such as security tokens, that are linked to waste in smart cities,
facilitating tracking and tracing. These tokens are pivotal in monitoring recycled waste
materials and significantly aiding government agencies in reducing waste management
costs and optimizing business processes.

Furthermore, before effectively implementing any social initiatives, an
organization should have a clear CSR strategy in place. Such a strategy can help the
organization achieve its primary objectives in the market. A well-executed corporate
social responsibility (CSR) strategy has the potential to enhance the reputation of any
company and foster stronger bonds with society.

The implementation of a CSR strategy in the operations of any organization can
be significantly enhanced through the use of Artificial Intelligence (Al). Al can assist
companies in monitoring and reporting on CSR performance, as well as identifying
and addressing any gaps or risks. Additionally, Al has played a vital role in optimizing
waste management procedures, enabling organizations to minimize waste production
and improve recycling efforts. To ensure effective analysis and control of social
security indicators, as well as the rational and targeted use of social security funds, it
1s advisable to establish management accounting within the responsibility center.

The successful implementation of environmentally responsible practices by
multinational companies results in enhancing business sustainability. This 1s achieved
through strengthening relationships with stakeholders, mitigating environmental risks,
and boosting product competitiveness. To enhance the effectiveness of
environmentally conscious practices within the realm of corporate social responsibility,
several steps can be taken. These include integrating environmental principles into the
strategic management system, forming a dedicated team of managers to implement
environmental initiatives, conducting regular environmental audits, and ensuring that
business interests remain a priority in these endeavors. Furthermore, developing a
waste management model within the framework of corporate social responsibility

helps companies achieve their goals 1n an efficient and responsible manner.
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FIGURE B  Current risk landscape

‘Please select up to five risks thatyou believe are most likely to Present @ materialcrisis on a global scale in 2024."
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| Economic
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| Societal

| Technological

Source
World Economic Forum Global Risks
Perception Survey 2023-2024.
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FIGURE C  Global risks ranked by severity over the short and long term

‘Please estimate the likelyimpact (seventy) of the following risks over a 2-yearand ?0-year period.
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FIGURE D Global risks landscape: an interconnections map
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FIGURE E

Global risks ranked by severity

"Please estimate the likely im pact (severity) of the following risks overa 2-yearand 10-yearperiod.

Shortterm (2 years)

st

gth
10th
11th

12m

14th

15th
16t
17th

18th
19th
20m
21st

22 nd

23d

25t
26t
27th
28t
2gth
30m
314
32rd
33

34m

Risk categories

Misinformation and disinformation
Extreme weather events

Societal polarization

Cyber insecurity

interstate armed conflict

Lack of economic opportunity

Inflation

Involuntary migration

Economic downturn

Pollution

Critical change to Earth systems
Technological power concentration
Natural resource shortages
Geoeconomic confrontation

Erosion of human rights

Debt

Intrastate violence

Insufficient public infrastructure and services
Disruptions to a systemically important supply chain
Biodiversity loss and ecosystem collapse
Censorship and surveillance

Labour shortages

Infectious diseases

Concentration of strategic resources
Disruptions to critical infrastructure
Asset bubble bursts

Chronic health conditions

lllicit economic activity

Adverse outcomes of Al technologies
Unemployment

Biological, chemical or nuclear hazards
Terrorist attacks

Non-weather related natural disasters
Adverse outcomes of frontier technologies

| Economic | Environmental

Source
World Economic Forum Global Risks
Perception Survey 2023-2024.

Long term (10 years)
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3d
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8h
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18Ne
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24t
25h
26h
27h
28th
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31s
32"d
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| Geopolitical | Societal

Extreme weather events

Critical change to Earth systems
Biodiversity loss and ecosystem collapse
Natural resource shortages
Misinformation and disinformation
Adverse outcomes ofAl technologies
Involuntary migration

Cyber insecurity

Societal polarization

Pollution

Lack of economic opportunity
Technological power concentration
Concentration of strategic resources
Censorship and surveillance

Interstate armed conflict

Geoeconomic confrontation

Debt

Erosion of human rights

Infectious diseases

Chronic health conditions

Insufficient public infrastructure and services
Intrastate violence

Disruptions to critical infrastructure
Adverse outcomes of frontier technologies
Disruptions to a systemically important supply chain
Biological, chemical or nuclear hazards
Unemployment

Economic downturn

Labour shortages

Asset bubble bursts

lllicit economic activity

Inflation

Non-weather related natural disasters

Terrorist attacks

| Technological
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ANNEX B

Table B1.

World’s 100 Richest Countries, 2024

Rank Country/Territory GDP-PPP per capita ()
1 Luxembourg 143,743
2 Macao SAR 134,141
3 Ireland 133,895
4 Singapore 133,737
5 Qatar 112,283
6 United Arab Emirates 96,846
7 Switzerland 91,932
8 San Marino 86,989
9 United States 85,373
10 Norway 82,832
11 Guyana 80,137
12 Denmark 77,641
13 Brunei Darussalam 77,534
14 Taiwan 76,858
15 Hong Kong SAR 75,128
16 Netherlands 74,158
17 Iceland 73,784
18 Saudi Arabia 70,333
19 Austria 69,460

20 Sweden 69,177
21 Andorra 69,146
22 Belgium 68,079
23 MTMalta 67,682
24 Germany 67,245



https://gfmag.com/country/luxembourg-gdp-country-report/
https://gfmag.com/country/macao-sar/
https://gfmag.com/country/ireland-gdp-country-report/
https://gfmag.com/country/singapore-gdp-country-report/
https://gfmag.com/country/qatar-gdp-country-report/
https://gfmag.com/country/united-arab-emirates-gdp-country-report/
https://gfmag.com/country/switzerland-gdp-country-report/
https://gfmag.com/country/the-united-states-gdp-country-report/
https://gfmag.com/country/norway-gdp-country-report/
https://gfmag.com/country/guyana-gdp-country-report/
https://gfmag.com/country/denmark-gdp-country-report/
https://gfmag.com/country/brunei-gdp-country-report/
https://gfmag.com/country/taiwan-gdp-country-report/
https://gfmag.com/country/hong-kong-gdp-country-report/
https://gfmag.com/country/netherlands-gdp-country-report/
https://gfmag.com/country/iceland-gdp-country-report/
https://gfmag.com/country/saudi-arabia-gdp-country-report/
https://gfmag.com/country/austria/
https://gfmag.com/country/sweden-gdp-country-report/
https://gfmag.com/country/belgium-gdp-country-report/
https://gfmag.com/country/malta-gdp-country-report/
https://gfmag.com/country/germany-gdp-country-report/
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Rank Country/Territory GDP-PPP per capita ($)
25 Australia 66,627
26 Bahrain 62,671
27 Finland 60,851
28 Canada 60,495
29 France 60,339
30 South Korea 59,330
31 United Kingdom 58,880
32 Cyprus 58,733
33 Italy 56,905
34 Israel 55,533
35 Aruba 54,716
36 Japan 54,184
37 New Zealand 53,797
38 Slovenia 53,287
39 Kuwait 52,274
40 Spain 52,012
41 Lithuania 50,600
42 Czech Republic 50,475
43 Poland 49,060
44 Portugal 47,070
45 The Bahamas 46,524
46 Croatia 45,702
47 Hungary 45,692
48 Estonia 45,122
49 Panama 44 797
50 Slovak Republic 44,081
51 Tuarkive 43,921



https://gfmag.com/country/australia-gdp-country-report/
https://gfmag.com/country/bahrain-gdp-country-report/
https://gfmag.com/country/finland-gdp-country-report/
https://gfmag.com/country/canada-gdp-country-report/
https://gfmag.com/country/france-gdp-country-report/
https://gfmag.com/country/south-korea-gdp-country-report/
https://gfmag.com/country/united-kingdom-gdp-country-report/
https://gfmag.com/country/cyprus-gdp-country-report/
https://gfmag.com/country/italy-gdp-country-report/
https://gfmag.com/country/israel-gdp-country-report/
https://gfmag.com/country/japan-gdp-country-report/
https://gfmag.com/country/new-zealand-gdp-country-report/
https://gfmag.com/country/slovenia-gdp-country-report/
https://gfmag.com/country/kuwait-gdp-banking-finance/
https://gfmag.com/country/spain-gdp-country-report/
https://gfmag.com/country/lithuania-gdp-country-report/
https://gfmag.com/country/czech-republic-gdp-country-report/
https://gfmag.com/country/poland-gdp-country-report/
https://gfmag.com/country/portugal-gdp-country-report/
https://gfmag.com/country/the-bahamas-gdp-country-report/
https://gfmag.com/country/croatia-gdp-country-report/
https://gfmag.com/country/hungary-gdp-country-report/
https://gfmag.com/country/estonia-gdp-country-report/
https://gfmag.com/country/panama-gdp-country-report/
https://gfmag.com/country/slovakia-gdp-country-report/
https://gfmag.com/country/turkey-gdp-country-report/
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Rank Country/Territory GDP-PPP per capita ($)
52 Puerto Rico 43,219
53 Romania 43,179
54 Seychelles 43,151
55 Latvia 41,730
56 Greece 41,188
57 Oman 39,859
58 Malaysia 39,030
59 St. Kitts and Nevis 38,870
60 Russia 38,292
61 Maldives 37,433
62 Bulgaria 35,963
63 Kazakhstan 34,534
64 Trinidad and Tobago 32,685
65 Mauritius 32,094
66 Chile 31,005
67 Urugua 30,170
68 Montenegro 29,696
69 Costa Rica 28,558
70 Serbia 27,985
71 Antigua and Barbuda 27,309
72 Dominican Republic 27,120
73 Libya 26,456
74 Argentina 26,390
75 Mexico 25,963
76 Belarus 25,685
77 Georgia 25,248
78 China 25,015



https://gfmag.com/country/romania-gdp-country-report/
https://gfmag.com/country/seychelles-gdp-country-report/
https://gfmag.com/country/latvia-gdp-country-report/
https://gfmag.com/country/greece-gdp-country-report/
https://gfmag.com/country/oman-gdp-country-report/
https://gfmag.com/country/malaysia-gdp-country-report/
https://gfmag.com/country/saint-kitts-and-nevis-gdp-country-report/
https://gfmag.com/country/russia-gdp-country-report/
https://gfmag.com/country/maldives-gdp-country-report/
https://gfmag.com/country/bulgaria-gdp-country-report/
https://gfmag.com/country/kazakhstan-gdp-country-report/
https://gfmag.com/country/trinidad-and-tobago-gdp-country-report/
https://gfmag.com/country/mauritius-gdp-country-report/
https://gfmag.com/country/chile-gdp-country-report/
https://gfmag.com/country/uruguay-gdp-country-report/
https://gfmag.com/country/montenegro-gdp-country-report/
https://gfmag.com/country/costa-rica-gdp-country-report/
https://gfmag.com/country/serbia-gdp-country-report/
https://gfmag.com/country/antigua-and-barbuda-gdp-country-report/
https://gfmag.com/country/dominican-republic-gdp-country-report/
https://gfmag.com/country/libya-gdp-country-report/
https://gfmag.com/country/argentina-gdp-country-report/
https://gfmag.com/country/mexico-gdp-country-report/
https://gfmag.com/country/belarus-gdp-country-report/
https://gfmag.com/country/georgia-gdp-country-report/
https://gfmag.com/country/china-gdp-country-report/
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Rank Country/Territory GDP-PPP per capita ($)
79 Thailand 23,401
80 North Macedonia 22,249
81 Grenada 21,799
82 Armenia 21,746
83 Islamic Republic of Iran 21,220
84 Brazil 20,809
85 Albania 20,632
86 Bosnia and Herzegovina 20,623
87 Barbados 20,592
88 Botswana 20,097
89 Colombia 19,770
90 Turkmenistan 19,729
91 St. Lucia 19,718
92 Gabon 19,452
93 Azerbaijan 19,328
94 St. Vincent and the Grenadines 19,196
95 Suriname 18,928
96 Equatorial Guinea 18,378
97 Moldova 17,902
98 Egypt 17,614
99 Fiji 17,403
100 Palau 17,381

Source: https://gfmag.com/data/worlds-richest-and-poorest-countries/



https://gfmag.com/country/thailand-gdp-country-report/
https://gfmag.com/country/macedonia-gdp-country-report/
https://gfmag.com/country/grenada-gdp-country-report/
https://gfmag.com/country/armenia-gdp-country-report/
https://gfmag.com/country/iran-gdp-country-report/
https://gfmag.com/country/brazil-gdp-country-report/
https://gfmag.com/country/albania-gdp-country-report/
https://gfmag.com/country/bosnia-and-herzegovina-gdp-country-report/
https://gfmag.com/country/barbados-gdp-country-report/
https://gfmag.com/country/botswana-gdp-country-report/
https://gfmag.com/country/colombia-gdp-country-report/
https://gfmag.com/country/turkmenistan-gdp-country-report/
https://gfmag.com/country/gabon-gdp-country-report/
https://gfmag.com/country/azerbaijan-gdp-country-report/
https://gfmag.com/country/saint-vincent-and-the-grenadines-gdp-country-report/
https://gfmag.com/country/suriname-gdp-country-report/
https://gfmag.com/country/equatorial-guinea-gdp-country-report/
https://gfmag.com/country/moldova-gdp-country-report/
https://gfmag.com/country/egypt-gdp-country-report/
https://gfmag.com/country/fiji-gdp-country-report/
https://gfmag.com/data/worlds-richest-and-poorest-countries/
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ANNEX C

(figure 2.14)

Figure 1: Growth in the world s urban population by region from 1960 to 2020 and
projected to 2040
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Europe Latin America and the Caribbean
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Figure 3: The distribution of global population growth across rural and urban areas,
2020-2040

1250

The growth in the world's urban population 1960-2020 by countries’ per capita income
group and projected to 2040

7K

1960 1980 2000 2020 2040
Highctiarts.com

Figure 4: The growth in the world's urban population 1950-2035 by countries' per capita
income group (thousands)
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ANNEX D
Table D1
GNG total emissions
Country 1990 2000 2005 2015 2020 2021 2022 2022 %
Mton Mton Mton Mton Mton Mton Mton % World
unit COz2q COz2q CO2q COz2q COz2q COz2q COz2q Tot
EU27 4915.14 4513.34 4597.10 3922.02 3427.44 3617.74 3587.80 6.67

GLOBAL TOTAL 33268.12 36991.71 42318.43 50134.38 50632.31 53056.61 53786.04 100.00

Afghanistan 13.78 16.05 18.19 31.21 28.15 28.95 29.12 0.05
Albania 11.57 7.25 8.07 8.85 7.86 7.90 7.98 0.01
Algeria 145.89 179.75 188.34 259.85 265.21 284.17 284.45 0.53
Angola 34.96 71.46 73.53 90.11 71.68 69.61 66.48 0.12
Anguilla 0.01 0.02 0.02 0.03 0.03 0.03 0.03 0.00

Antigua and
Barbuda 0.25 0.23 0.27 0.36 0.36 0.35 0.36 0.00

Argentina 262.67 303.68 344.83 375.12 359.03 378.42 382.99 0.71
Armenia 24.37 6.03 7.43 8.62 9.80 10.00 9.38 0.02
Aruba 0.21 0.34 0.46 0.48 0.49 0.48 0.50 0.00
Australia 457.22 542.60 576.59 593.56 572.83 561.65 571.38 1.06
Austria 81.51 84.76 96.88 82.72 78.31 81.22 76.74 0.14

Azerbaijan 69.81 41.44 46.46 58.03 63.53 68.04 68.88 0.13
Bahamas 1.29 1.23 1.15 1.46 1.87 1.82 1.88 0.00
Bahrain 30.22 39.60 43.73 62.94 67.63 69.43 69.98 0.13

Bangladesh 139.91 156.85 179.56 248.09 269.03 276.80 281.08 0.52
Barbados 0.86 0.86 0.89 0.94 0.92 0.90 0.93 0.00
Belarus 137.53 78.02 81.38 100.53 100.06 102.49 99.87 0.19
Belgium 142.80 153.80 145.84 128.00 116.79 121.88 114.03 0.21

Belize 0.50 0.53 0.60 0.86 0.91 0.95 0.98 0.00
Benin 4.20 6.55 8.76 14.50 19.06 20.10 20.69 0.04
Bermuda 0.27 0.17 0.21 0.25 0.35 0.34 0.35 0.00

Bhutan 1.16 1.62 1.85 2.67 3.41 3.06 3.07 0.01



Country

unit

Bolivia

Bosnia and
Herzegovina

Botswana
Brazil

British Virgin

Islands
Brunei
Bulgaria
Burkina Faso
Burundi
Cabo Verde
Cambodia
Cameroon
Canada
Cayman lIslands

Central African
Republic

Chad
Chile
China
Colombia
Comoros
Congo
Cook Islands
Costa Rica

Cote d’lvoire

1990

Mton
CO2q

31.28

32.79

9.33

695.64

0.02

8.18

104.99

11.28

3.06

0.23

20.26

31.27

582.17

0.12

7.82

11.14

60.74

4073.56

139.10

0.34

11.47

0.05

10.00

11.28

2000

Mton
CO2q

31.21

19.92

10.76

934.71

0.03

11.27

63.14

14.87

3.33

0.54

24.14

32.70

710.25

0.14

9.57

26.66

88.19

542551

159.19

0.45

22.60

0.08

11.48

18.66

2005

Mton
CO2q

36.47

23.25

10.14

1067.46

0.04

11.47

66.76

20.70

3.73

0.86

28.92

32.47

745.21

0.16

10.29

36.55

95.55

2015

Mton
CO2q

54.59

27.96

12.79

1307.97

0.08

12.69

64.91

29.42

6.14

1.07

37.39

41.04

764.53

0.27

12.07

63.00

121.12

2020

Mton
CO2q

53.95

30.23

10.59

1277.69

0.08

15.48

56.08

34.40

7.14

1.18

48.60

43.53

711.47

0.34

12.86

82.09

128.96

2021

Mton
CO2q

58.29

29.29

11.34

1343.14

0.07

15.34

63.36

35.58

7.33

1.25

49.69

43.67

733.08

0.33

13.13

86.02

140.66

2022

Mton
CO2q

58.46

29.32

12.61

1310.50

0.08

14.83

68.41

36.50

7.48

1.30

50.02

43.17

756.81

0.34

13.45

89.84

137.01

172

2022 %

% World
Tot

0.11

0.05

0.02

2.44

0.00

0.03
0.13
0.07
0.01
0.00
0.09
0.08
1.41

0.00

0.03

0.17

0.25

8431.92 13479.88 14879.56 15632.89 15684.63 29.16

164.78

0.54

20.72

0.10

12.44

20.28

193.01

0.68

21.24

0.12

14.99

29.24

206.09

0.87

26.66

0.11

15.06

33.63

209.85

0.91

25.11

0.12

16.21

35.30

215.54

0.92

25.96

0.12

16.86

36.18

0.40

0.00

0.05

0.00

0.03

0.07



Country

unit

Croatia
Cuba
Cura9ao
Cyprus
Czechia

Democratic
Republic ofthe
Congo

Denmark
Djibouti
Dominica

Dominican

Republic
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Eswatini
Ethiopia
Falkland Islands
Faroes
Fiji
Finland
France and Monaco

French Guiana

1990

Mton
CO2q

34.07

63.55

2.86

5.55

197.20

28.58

69.46

1.89

0.09

18.07

38.51

153.02

7.78

0.18

4.83

43.09

3.34

66.23

0.01

0.05

2.20

85.56

535.19

0.37

2000
Mton

co2q

25.86

50.75

5.90

8.31

154.20

31.09

70.57

1.91

0.12

29.29

46.21

206.84

11.11

12.42

5.68

20.72

3.41

76.68

0.01

0.05

3.03

86.14

544.03

0.34

2005
Mton

CO2q

30.01

46.03

9.18

151.15

30.97

67.26

1.97

0.13

30.91

56.60

278.86

13.03

17.07

5.76

22.73

3.37

95.21

0.01

0.05

3.30

87.45

546.47

0.36

2015
Mton

CO2q

25.76

50.77

5.95

8.59

131.37

52.66

50.05

2.14

0.15

39.53

72.77

342.43

12.65

18.67

6.40

24.05

3.06

145.65

0.02

0.05

2.65

71.11

464.53

0.52

2020
Mton

co2q

24.33

44.41

2.16

9.54

116.97

58.96

44.05

2.11

0.15

40.75

65.80

336.01

11.79

12.71

6.78

14.63

3.18

179.20

0.02

0.05

2.78

58.14

405.72

0.57

2021
Mton

CO2q

24.16

43.90

2.08

10.38

123.19

60.59

47.09

2.20

41.23

73.26

360.40

12.66

12.86

6.89

14.73

3.22

186.28

0.02

0.05

2.90

57.40

442.59

0.58

2022
Mton

co2q

24.18

44 .38

2.15

10.63

124.50

61.64

45.80

2.23

0.15

41.86

76.94

377.78

13.07

11.55

6.95

13.81

3.39

192.47

0.03

0.05

2.98

54.81

430.36

0.59

173

2022 %
% World

Tot
0.04
0.08
0.00
0.02

0.23

0.11

0.09
0.00

0.00

0.08

0.14
0.70
0.02
0.02
0.01
0.03
0.01
0.36
0.00
0.00
0.01
0.10
0.80

0.00



Country

unit

French Polynesia

Gabon
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guatemala
Guinea
Guinea-Bissau
Guyana
Haiti
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia

International
Aviation

International
Shipping

Iran

Iraq

1990

Mton
CO2q

0.96

20.39

42.12

1235.23

11.32

0.16

99.51

0.07

0.10

0.96

14.15

7.90

1.66

3.85

7.93

9.65

39.97

96.78

4.43

1436.58

427.66

261.80

394.75

332.76

169.63

2000
Mton

co2q

0.94

27.96

11.54

1032.29

16.84

0.36

121.69

0.07

0.11

0.90

23.21

11.50

2.01

4.80

10.48

12.26

47.32

77.21

3.94

1919.34 2203.10 3389.88

602.21

355.89

533.72

525.59

165.70

2005
Mton

CO2q

1.15

26.34

11.26

983.71

19.31

0.43

128.98

0.69

0.13

0.99

27.40

13.78

2.18

4.45

11.25

16.53

48.36

80.24

4.27

694.31

423.31

607.27

683.56

163.85

2015
Mton

CO2q

1.19

21.68

16.47

908.13

36.49

0.61

91.37

0.60

0.18

1.24

38.08

23.20

2.98

5.78

14.52

22.61

50.44

64.48

4.89

961.41

532.88

702.30

857.02

273.11

2020

Mton
CO2q

1.06

20.01

17.31

751.34

49 .47

0.67

71.93

0.53

0.19

1.20

41.61

27.24

3.14

7.27

14.77

21.60

41.67

68.10

4.27

3519.12

1104.71

299.33

671.96

901.56

329.53

2021

Mton
CO2q

1.10

19.03

17.94

792.45

51.62

0.67

73.55

0.51

0.19

1.23

44.52

28.29

3.19

7.67

14.71

22.97

41.08

70.33

4.28

3754.63

1128.06

345.38

710.46

936.57

340.17

2022

Mton
CO2q

1.12

18.63

18.05

784.00

53.01

0.69

76.03

0.54

0.19

1.26

45.02

29.28

3.24

7.79

14.87

23.74

39.14

66.21

4.77

3943.26

1240.83

425.96

750.70

951.98

367.94

174

2022 %

% World
Tot

0.00
0.03
0.03
1.46
0.10
0.00
0.14
0.00
0.00
0.00
0.08
0.05
0.01
0.01
0.03
0.04
0.07
0.12
0.01
7.33

2.31

0.79

1.40

1.77

0.68



Country

unit

Ireland

Israel and Palestine,

State of

Italy, San Marino
and the Holy See

Jamaica
Japan
Jordan
Kazakhstan
Kenya
Kiribati
Kuwait
Kyrgyzstan
Laos
Latvia
Lebanon
Lesotho
Liberia
Libya
Lithuania
Luxembourg
Macao
M adagascar
Malawi
M alaysia
Maldives

M ali

1990

Mton
CO2q

57.59

2.69

513.74

9.29

1321.81

12.54

349.54

42.67

0.04

49.87

33.70

8.24

27.27

8.06

2.21

1.79

86.63

46.63

12.67

1.01

25.25

6.40

94.79

0.15

13.39

2000

Mton
CO2q

74.65

70.43

545.78

12.25

1391.88

20.46

178.77

47.46

0.06

86.18

11.29

10.34

10.23

18.65

2.74

2.14

91.34

18.45

9.81

1.74

27.67

8.67

185.31

0.80

17.60

2005

Mton
CO2q

75.34

73.94

580.43

12.60
1402.61
25.59
243.17
59.86
0.09
117.47
12.05
11.74
11.74
20.98
2.83
2.70
105.18
21.68
13.07
2.30
28.17
9.74
246.08
0.85

22.42

2015

Mton
CO2q

64.02

86.88

430.30

8.69

1335.57

33.92

276.04

92.11

0.10

140.98

19.95

23.21

11.95

33.36

2.85

4.33

76.09

23.27

10.24

2.99

33.64

14.93

321.31

1.82

35.31

2020

Mton
CO2q

59.46

83.58

367.41

7.50

1161.78

31.50

308.44

109.71

0.10

148.89

20.33

35.49

11.64

29.17

2.96

4.98

69.48

22.71

8.98

2.30

35.03

18.94

324.52

2.28

45.59

2021

Mton
CO2q

61.10

84.45

392.96

7.70

1175.42

33.54

319.12

114.27

0.11

156.06

21.47

36.62

11.63

30.63

2.96

5.21

101.47

22.24

9.53

2.38

35.14

19.74

334.67

2.37

47.45

2022

Mton
CO2q

62.42

87.75

394.75

7.71

1182.77

34.54

331.53

117.89

0.11

167.86

21.94

36.86

11.11

31.93

3.02

5.31

104.51

20.85

8.48

2.41

34.98

20.92

353.92

2.42

49.38

175

2022 %

% World
Tot

0.12

0.16

0.73

0.01
2.20
0.06
0.62
0.22
0.00
0.31
0.04
0.07
0.02
0.06
0.01
0.01
0.19
0.04
0.02
0.00
0.07
0.04
0.66
0.00

0.09



Country

unit

M alta
M artinique
M auritania
M auritius
Mexico
Moldova
Mongolia
Morocco
Mozambique
Myanmar/Burma
Namibia
Nepal
Netherlands
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
North Korea
North Macedonia
Norway
Oman
Pakistan
Palau
Panama

Papua New Guinea

1990

Mton
CO2q

2.49

0.92

6.65

1.98

466.42

37.45

25.92

45.25

10.38

72.77

6.64

31.60

228.34

1.91

70.54

10.61

11.68

287.31

169.84

14.47

62.91

33.46

215.03

2.33

7.37

3.85

2000

Mton
CO2q

2.36

0.84

9.09

3.40

634.17

9.83

25.38

60.15

12.98

91.33

8.50

36.06

229.77

2.66

81.82

13.66

17.51

419.54

103.94

11.49

72.38

52.02

296.59

2.23

10.20

6.54

2005

Mton
CO2q

2.92

0.88

10.40

3.84

707.98

11.18

25.06

74.24

17.95

111.06

10.70

37.51

226.13

3.14

88.08

14.98

21.58

399.98

113.56

12.44

74.51

66.65

351.13

1.84

12.93

9.57

2015

Mton
CO2q

2.12

1.08

13.54

5.70

790.36

11.54

48.38

97.88

30.18

134.83

12.00

45.73

208.38

5.14

86.68

19.76

31.79

404.08

55.75

10.65

74.30

117.17

455.75

1.25

17.03

11.14

2020

Mton
CO2q

2.09

0.91

15.77

5.73

739.32

12.34

64.73

108.01

34.71

163.51

12.41

55.48

176.88

5.47

85.21

19.84

39.88

408.25

80.42

10.39

70.08

122.64

527.44

1.34

16.46

8.89

2021

Mton
CO2q

2.14

1.05

16.33

6.09

765.46

12.96

62.16

117.30

37.72

166.96

12.63

56.56

178.70

5.65

85.14

20.59

41.57

409.45

82.59

11.15

71.68

131.69

561.01

1.39

17.86

9.13

2022

Mton
CO2q

2.18

1.08

16.67

6.41

819.87

12.32

62.79

114.77

40.07

169.39

13.10

56.74

167.85

5.69

82.72

21.03

43.24

407.69

81.29

11.18

69.97

137.24

546.10

1.42

18.48

9.10

176

2022 %

% World
Tot

0.00
0.00
0.03
0.01
1.52
0.02
0.12
0.21
0.07
0.31
0.02
0.11
0.31
0.01
0.15
0.04
0.08
0.76
0.15
0.02
0.13
0.26
1.02
0.00
0.03

0.02



Country 1990 2000 2005
Mton Mton Mton
unit CO2q CO2q CO2q
Paraguay 21.38 25.63 26.63
Peru 47.00 61.57 66.34
Philippines 109.81 149.36 162.96
Poland 514.61 413.21 412.03
Portugal 59.46 81.93 84.12
Puerto Rico 21.71 27.36 28.59
Qatar 29.08 69.91 83.45
Réunion 1.16 2.43 2.76
Romania 245.77 133.27 140.12
Russia 3053.15 2134.35 2221.77
Rwanda 6.22 4.73 5.54

Saint Helena,
Ascension and 0.01 0.01 0.01

Tristan da Cunha

Saint Kitts and

] 0.07 0.10 0.11
Nevis
Saint Lucia 0.16 0.23 0.24
Saint Pierre and
. 0.09 0.02 0.03
Miquelon
Saint Vincent and
0.09 0.10 0.13
the Grenadines
Samoa 0.30 0.40 0.44
Sao Tomé and
o 0.09 0.12 0.16
Principe
Saudi Arabia 238.39 355.02 466.49
Senegal 10.46 14.32 16.96
Serbia and

85.53 66.40 76.99
Montenegro

Seychelles 0.33 0.85 1.05

2015

Mton
CO2q

41.69

95.61

210.10

389.99

67.78

14.22

187.61

2.93

117.60

2294.78

7.88

0.02

0.15

0.32

0.04

0.16

0.59

0.23

771.90

24.54

69.94

1.08

2020

Mton
CO2q

43.49

89.32

242.64

374.33

58.43

14.96

191.20

3.00

114 .44

2432 .51

8.73

0.02

0.15

0.42

0.04

0.15

0.54

0.26

755.37

28.47

71.92

1.13

2021

Mton
CO2q

45.57

97.73

254.43

406.94

57.58

15.52

197.51

3.06

119.96

2606.63

8.93

0.02

0.15

0.42

0.04

0.15

0.55

0.27

779.97

29.70

70.01

1.18

2022

Mton
CO2q

45.57

105.14

265.30

400.82

59.71

15.26

194.65

3.15

117.06

2579.80

9.03

0.02

0.15

0.43

0.04

0.15

0.55

0.26

810.51

30.61

69.94

1.20

177

2022 %

% World
Tot

0.08
0.20
0.49
0.75
0.11
0.03
0.36
0.01
0.22
4.80

0.02

0.00

0.00

0.00

0.00

0.00

0.00

0.00

1.51

0.06

0.13

0.00



Country

unit

Sierra Leone
Singapore
Slovakia
Slovenia

Solomon Islands
Somalia
South Africa
South Korea
Spain and Andorra
Sri Lanka

Sudan and South
Sudan

Suriname
Sweden

Switzerland and
Liechtenstein

Syria
Taiwan
Tajikistan
Tanzania
Thailand
The Gambia
Timor-Leste
Togo
Tonga

Trinidad and
Tobago

1990

Mton
CO2q

4.07

34.20

74.71

21.43

0.27

25.35

411.94

330.37

300.27

23.10

62.64

1.92

79.21

54.84

64.10

140.58

22.33

31.17

221.90

0.97

0.60

3.57

18.19

2000
Mton

co2q

3.39

57.88

51.43

20.50

0.41

27.48

457.24

545.18

398.46

28.33

97.23

2.56

80.80

53.88

87.17

248.98

10.78

42.56

305.63

1.27

1.02

5.24

0.22

28.47

2005
Mton

CO2q

5.00

51.21

52.15

23.67

0.49

30.34

555.48

582.52

455.62

32.33

116.45

2.65

81.44

56.34

89.64

332.14

12.08

50.95

381.18

1.53

2.04

6.06

0.24

51.84

2015

Mton
CO2q

6.65

67.03

44.24

19.01

0.58

30.58

590.09

719.38

351.38

41.24

133.20

3.92

66.67

49.60

44.71

310.30

15.59

75.45

447.45

2.20

3.67

8.30

0.25

55.97

2020
Mton

co2q

6.87

69.41

42.43

18.12

0.56

32.57

551.46

699.65

291.81

42.39

142.06

3.80

62.78

45.20

44.14

305.50

21.19

85.15

449.40

2.24

2.58

10.38

0.27

47.26

2021
Mton

CO2q

7.03

71.34

46.67

18.68

0.58

33.05

548.48

730.84

305.89

41.72

145.13

4.49

61.41

45.98

45.05

320.52

22.43

88.12

455.67

2.30

2.57

10.81

0.28

45.33

2022

Mton
CO2q

70.47
45.56
18.28
0.59
33.36
534.53
725.74
328.59

38.80

146.96

4.50

60.64

45.56

46.31
307.68
22.83
89.38
463.87
2.34
2.48
11.09

0.28

45.91

178

2022 %
% World

Tot
0.01
0.13
0.08
0.03
0.00
0.06
0.99
1.35
0.61

0.07

0.27

0.01

0.11

0.08

0.09
0.57
0.04
0.17
0.86
0.00
0.00
0.02

0.00

0.09



Country 1990

Mton

unit CO2q
Tunisia 23.92
Turkmenistan 86.64

Turks and Caicos

0.01
Islands
Turkiye 228.09
Uganda 18.45
Ukraine 952.14
United Arab

. 84.79

Emirates

United Kingdom 786.21

United States 6163.74

Uruguay 29.65
Uzbekistan 177.17
Vanuatu 0.48
Venezuela 166.75
Vietnam 112.02
W estern Sahara 0.24
Yemen 18.24
Zambia 16.29

Zimbabwe 35.26

2000

Mton
CO2q

33.17

73.97

0.03

323.04

23.80

448.05

127.72

700.69

7188.18

34.63

181.94

0.55

226.31

174.90

0.40

33.24

15.96

33.73

2005

Mton
CO2q

36.50

100.27

0.04

336.52

28.50

444.00

169.63

681.82

7101.88

38.13

191.58

0.56

247.49

239.90

0.46

45.38

17.32

28.59

2015

Mton
CO2q

44.36

126.75

0.09

521.91

48.27

301.12

272.73

505.06

6288.54

41.68

187.89

0.67

264.02

358.06

0.47

35.07

24.99

31.61

2020

Mton
CO2q

42.09

123.48

614.49

53.92

274.46

271.28

407.94

5615.57

40.84

211.86

0.61

148.68

499.45

0.44

35.65

28.95

28.34

2021

Mton
CO2q

48.99

128.00

666.80

55.54

260.08

286.76

425.71

5923.30

41.90

221.60

0.60

159.98

496.73

0.49

36.99

29.68

29.53

2022
Mton

co2q

49.82

128.92

687.53

56.49

208.61

295.11

426.56

6017.44

41.91

227.21

0.59

169.52

489.16

0.49

38.01

30.33

30.19

179

2022 %
% World

Tot
0.09

0.24

0.00

1.28
0.11

0.39

0.55

0.79
11.19
0.08
0.42
0.00
0.32
0.91
0.00
0.07
0.06

0.06



