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ABSTRACT

The smudy ccamined household plasnc waste disposal behaviours, soriing practices. amd
perceptiom of colfection syxtem effectivenesy among 1 30 henmehalds in Neeke Chonga Changa, o
pori-ubban  township v Kinke, Zoambia  Structioed  questionnaines coptured demaogrophie
characteristics and waxie management practices, gud chi-sguiare rests of independince wene wesf
fr examine associotiony between demographic variables amd household befviecurs. Throwing
waste into regular trash iy (4200 0 = 630 and burning (40, 7%, n = 6l1) emerged ay the wo
dewminant divposal methods, whale 16.0% (v = 24) of inesedolds repenrted dumpine plaxtic waste
iy open arvay; recyeling wis practived by ol 1.3% (n = 2) of howseholids. Nearly kalf of
reapondents (49 3%, n ~ 74) reprirted never sorting their plastic wasre, and rwo-thinds (56,72 n
= 10} regarded the existing collection system as ineffective. Edweation level was significamtly
associared with both disposal method (¢ = 16010, df = 6, p = 014} and sorting frequency fx »
17,934, df = 6, p = 006), Combined, berning and open dumping aceounted for 36, 7% of hosehold
dixposel Behaviowrs, Respondents most freguently called for more collection paints (32.725) amnd
Sregter commuminy educanion on plastic wasre (34,726, These findings wnderscore the urgent need
for intograted interventions combining infrastructure expangion. trgeled educatton for less-
golvcated households, and formal recycling programmes o curl esrvaronmenially havmfud plosiic
dispoval practices i peri-urtan Zambian townships:

hevwords: Plastic waste manugement; Houschold disposal; Waste burning: Open dumping:
Peri-urban settlements,
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L0 Introduction

Plastie pollution las become one of the delining environmental problems of the twenty-first
contury | Adenimn eral, 2022, Kibeia, ef al,, 2023; Macheca et al, 2024). Plastics are present in
virious forms in means of transportation (e g, planes, cars. ships, motorbikes, bicyeles. ete.), in
hospitals, homes, houschold wtensils, formiture, computers, cellphones, clothes, electrical and
clectronme goods, as well as in the food supply cham (e, packaging) (Geyereral, 2017, Macheea
of af,. 20241 As o result of thewr role in human lifie’s daily setvities, plisstie materinls are thie mokt
widely produced and used when compared (o other barrier materials (Macheca ef g/, 2024). The
globul production of plastics has increased twenty-fold since the 1960s (Plustics—The Facts,
2020% In 2022, for instance, the world regstered a global plastic production of abowt 4003 million
(Sratsts, 2020 M, el 2027 ) Other studies have argued that of this production trend continues,
it 1 expected to double by 2035, und almast guadraple by 2050 { Chaudhry, 2018, Ho Rouch, 2021,
Rafey and Siddigui, 2023),

The agquatic environment appears to be the biggest destination for plastic waste (Wang, of af,, 2018,
Thushar and Senevirathna, 20200, Some studies suggest that berween 7 and 13 million metne of
plastic wiste, which corteésponds to sbout 3% of global plastic production, may be entering the
ocenns per yeor (Jambeck, er af , 2015; Jambeck ef @l , 201 8; Gibovie, and Bikfalvi, 2021) This
amount, which accounts for over 0% of manne liter (Jambeck, eral. 2018), 15 undoubtedly very
livrgze and 15 pointed out a5 being responsible for the death of 20-30% of marme life, If the global
plastic production trend continoes to grow mn the current rhythm, the sea would have more plasiics
than Nsh and over 97% ol the seabirds woitld have consumed themy [Lavers and Bond, 2017,
Kchinde, ef ol 20200 According to Dutts, and  Choudhury (2012), at p global level, the damage
andd negative mmpacts 1o marine environments coused by plastec pollution aoe enirmous, and this
accomnts for around LIS 13 billion per vear, which essentinlly includes losses incurred by friihenes
and foursm due 1o plostic liverng, os well as beach cleyn-up costs. According 10 recent study, @
giobal explosion of plastic produdtion and its massnve se 8 driven by s remirkable eombination
of properties and chumcteristics (Macheéca, er af,, 2024)

Linlike many other forms of waste, plistic resists degradation for centuries once discarded, so that
even migdest annual inerepses in mismansged waste sceumilate into environmental burdens thai
outpace the remediation capacity of most wuste mandgement svstems o mismatch that is especially
pronouhced m low- ind middle-thome countries.

Sub-Saharan Afnca illustrates this mismateh sunkly. Rapnd urbanization, population growth, and
nang plastic consumption bave convirged with chroncally onder-resourced mumcipal wasie
swstems wo produce some of the world's most aoute plasuo waste management challenges. In many
Alncan cities, waste colleotion coverape falls below 30 percent m peripheral oreas, leaving
informal settlements and pen-urban townships largely outside the reach of formal services (World
Bink, 20123} Where formal collection s absent, imegulir, or simply unreliable, households are
compelled (o devise disposal simemes of their own, and these coping strategies typically buming
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or open dumping tend 1o carry environmental and public health costs that far exceed those of
managed disposal,

The health ymplications of these mformal disposal methods are well documented, Open bumimg
refenses dmaxture of toxi air pollutams, melodmg carbon monoxide, volatile organmc compounds,
palvevelic aromatic hydrocorbons, and dioxins, compounds that hove been linked o respiralory
disense, candiovasculnr dysfunction, cancer, and immune impairment (Soorvasan and Divabir,
2025y Open dumping, meanwhile, allows plastic 1o fragment into microplistics and Jeach
chermical addimives inio sl and groundwater, contamnabmg waler sources and agnoutuml Jand
Plusue debns that sccomulates in driinage channels can also obstruct woler flow, creating standing
water thot sérves gs breeding habitat for malona-carrying mosduitoes and other disense vectors an

indirect but conseguential pathway through which mismanaged plastic contributes w discase
butden m affected communities.

Zambua, & ragdly urbanszimg southern Afnean nation of more thian 18 millon people. exemplifies
muny of theése repional dyvnamics. Municipal Wwaoste sefvices remain concentrated in ¢entral urban
arens, leaving peripheral townships with limited and often inconsistent coverage Kitwe, the
country's second-largest city and o nstocicil centre of copper muning in Copperbelt Province, has
growt substpntudly i recent decades, und this expansion has ostpaced the corresponding growth
of woste management mirmstroctore. Ndeke Changn Chonga, o per-orban twownship withim Kiwe,
reflecis this pantern: irregulsr collection, inadequate collection fréquency, ond limited scccss (o
formpl disposal thcilives chamcterize the seting in which residents make day-to-day waste
disposal decisions—decisions that, in the absence of visble alterntives, often defiult to burming
or dumping.

Despite growing recogmition of these challenges. empuiticil evideénce on houschold-tevel plasnic
waste behuviour remung scarce Tor specilic Zomibian wwnships. Much of the existing Iteratue
addresses largir Afncan citics or generalizes across  developing-country  conlexts, with
comparatively litle ottention pmd to the local conditions, constramts, and  decision-making
processes that shape houschold disposal choices. in smaller pen-urban seftlements. This gap m
logully protiinded evidence lmuts the abibity of policymakers and municipal platners 1o desitn
interventions genuinely responyive 1 community circumstanges

Closing this gap requires promary data collection at the community level daln that capiire not only
current dispozsal methods but also sorting prachices, percepbions of existing collection systems. and
the improvements thal résidents themselves conssder most urgent. Such evidentee can help ground
palicy and programme design in the realities and priorities of the communities they are meant W
serve. Accordingly, this study exammed hotsehold plastic waste disposal behaviour i Ndeke
Changa Changa, Kitwe Township, with the aim of generating locally grounded evidence to mform
waste management policy and pravtice in similar peri-urban Zambian settings.
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L0, Manterinls pnd Methods

2.1 Study Setting

Ndeke Changn Changa s o peri-urban restdential area within Kiwe Township, locaed in Zambia’s
Copperbdll Province | Frgure 1), Kitwe, Zamboa's second-largest city with o population exceoding
SO0, developed histonieally around copper mining operations and has experienced rpid
populition growth m recent decades, much of it concentmted i peripheral townships und informal
settlemnents associated with minmg activity, Ndeke Changa Changa typfies this patterm of pen-
urban settlement: housing types range from formal structures to mformal dwelbmpes, access (o
mumicipal sérvices 18 uneven, and the population is predommantly Jove= o maddle-incomie.

Although Kitwe municipality marmtains wiste management services in the central eiry, coverage
m peripheral townships such as Ndeke Changa Changa remains limited and irregular. Residenis
frequently report that collection velucles do not reliably reach their area, or that collechon
frequenicy fills short of the rate ot which household wiaste scoumulites. This infrastruciure gap
leaves howseholds with few formal alternatives when deading how to dispose of plasoe waste

The aren wis selectad for this study becnuse it presents conditions well suited 1o exumining
household plasnic waste monagement: the ward lacks dedicated waste disposal facilines amd
recvielmg operators, und commumity awnreness of plastuc woste 1ssues appears [omned. Ndoke
Changa Changa lics between latitude 12°48'33" and 127°50°29% and longiiude 287137307 and
28Y14'41", within Bupe Ward, Kamfinsa Constituency, approximately 4 km southeast of Kitwe's
central bustness district, Copperbelt Pritvince. As one of Zambia's major utban and industrial
centres, Kitwe hos undergone substantizl growth, and Ndgke Changa Changa a modemately to
densely populuted restdentinl aren faces: both lmited waste collection services und high rates ol
plasiic waste genorpbion,

Figure I. Location of the study sife,
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2.2 Study Design

A cross-secthional quaniiaive survey design waes used to capure household plasie wasie
management practices al o single pomnt in hme. Thes approach allows lor deseription ol current
hehaviours and examination of associations between demographic and behavioural variables, but
it does not suppont causal inference or the assessment of temponl patterns

2.3 Study Population and Sampling

The study population comiprised ol househilds i Ndeke Changs Changn, Kitwe Township. A
sample of 150 households was selected wsing svstematic random sampling: all residential hlocks
within the study area were first ndentified, afler which households were selected st regular mtervals
determined by dividing the estimated total population by the target sample stz of 150,

Ome adult respondent per household {aged =18 years) was mierviewed, typically the househiold
hedd or the person primarily responsible for waste disposnl decisions, Inclosion critenip were: (1)
age =18 vears. (2) residence in Ndeke Changan Changa for =6 mounths, and (3) willinzness o
provide mformed congent. Exclusion oniterin were: (1) innbality to communicate m English or
Bemba; ( 2) cognibve impammment prevennng mformed pamicipation; and | 3) refusal o consent.

2.4 Duitn Collection Instrument

A struvtured questionname wis  developed 10 syslematically  colleet data on househild
characteristics ond plastic waste management proctices. The mstrument was pilot-tested with 20
hewiseholids ouside the study area 1o assess clanty, culuml appropriateness, pnd time requirements,
and munor wording modilications were made Tollowing pilot [¢edbiack to improve comprebension
and cultural relevince The guestionnairte captured the following varinbles

Demographic and houschold characteristics: gender (male/ female); hotisehold size (1-3, 4-6,
or 7 or more people); education level (primary, secondary, terfuary).

Plastic waste management behaviours: prmary method of disposing plastic waste (throw in
regular trush bin, burn i, dump in open areas, reovele)) tvpes of plastic waste typically disposed
(beottles, bags, packing materials and botiles. botles and bags, bags and bottles, mixedy: and
freguency of sorung plastic waste before disposal (always, sometimes, mrely, never),

Perceptions and priorcities: perecived ellectiveness of the current plistic waste collection system

(very effective, somehow effective, not elfective, don't know), suggested improvenients 1 wakie
managerment (mote collécton points, education on plastie waste, stncter regulations), lind
willingness to adopt strategies to reduce environmental pollution (ves, no, very much)

1.5 Data Collection Procedures

Duta collection took place over o three-month period. Enumernitors were trained community health
workers and volumteers uemt i English and Bembia, tmining  coversd mformed  consent
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procedures, questionnaire admimstration, ethical considerations, and non-directive interviewing
techniques to mimimpte response bias,

Cueshonnames were pdminsstered (ee-to-face durmg houschold visits, conducted primarnly on
weekends and evemngs (o maximueee the avinlabality of household members. All mterviews ook
place in private household settings o protoct priviacy and reduce social desirability bips, wnd
typically lasted 1520 minutes. Responses were recorded on paper  questionnaires  snd
subsequently entered into Microsofl Excel spreadsheets by trained data entry persontiel, double
data entry was performaed on 10% of gquestionnaires o verdfy sceurncy and consistency.

2.6.Relinbility and Validity of Rescarch lostrument

The relmbality of the research instrument was assessed wang test-retest relinbiliny, This involved
admumstening the questionmoire to o sample of houscholds twice wath o bme mierval of two weeks.
The results were analyeed Wsing the test-retest comelation coellicient to determine the relidbility
ol the questionmaire The vahdity of the research instrument was assessed using content validity
This involved sssessing the relevince and comprehensivencss of the questionnaire by experts in
the Nield of environmental pollution.

2.7 Dain Analvsis

Duta were analysed m Python 3. x using the pondas, scipy, and matplotlib hbraries. Desonptive
sintistios: freguomeres and peroentages were generated for all categoncal vanobles o charactenze
the demographic profile of the samiple and to describe currént disposil methods, sorting
hehaviours, and perdeplions of collection system effectivencss.

Che-square (3°) tests of indépendence were used to examing associutions between demographic
varables (gender, educabon level, household size) and behavioural or perceptual vanables
(disporal method, sorting frequency, perceived collection effectiveness, suggested improvements),
an approbch well suited W categorical surviey data of this Kind, Statistical significance was sel ol o
=0L05 (two-tailed),

2.8 Ethical € onsiderations

This study wos conducted in aecordanee with ethical prmeiples goveming research imvolving
humun subjects. Wetten informed consent was obtmned from all participants prior W questipnnaine
admintstration, after they had been informed of the study's puspose, procedures, potential tisks snd
henefits, confidentiality protections, and the voluntary miture of participation Participants were
expheitly 1old that they could declne 1o answer any question or withafraw from the atudy ot any
time without penalty or loss of services

Confidentiality was mamtained throwgh de-identification of all dats; no names or other identifying
informihion were recorded on quesbionnaites. All ditn were stored securely on password-protected
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compiuters accessible only W the recearch weum, anld resulls are reponted excluavely at the
aggregate level, with no individual-level data presented that could ideniify participants,

3. Resulis
3.1 Sample Characteristics

A total of 150 households in Ndeke Changa Changs, Kitwe Township, were surveyed
Demagraphic characteristics of the sample are presented in Tahle |

Table 1. Demographic Characteristics of Survey Respondents (N = 150)

Charscteristic Category n %o
Giender Male LE 251
Femible 112 747
Household Siee I3 prople 39 260
-6 people 67 4.7
7 or more people R 203
Education Level Primary 43 BT
Secondary 53 67
Tertiary 32 M7

The sample was predominantly femole (74. 7%, n= 112}, consistent with the ¢ultural pattern in this
setting whereby household wante management typically falls w female howsehold members. The
modil household sire cilegory was 4-6 people (44, 7%, n = 67), in line with typical household
structures im the regon, and educstion levels were fairly evenly distobhuled across pomery (28 7%,
n=43), secondary (36.7%, =55, and remury (33.7%, n=51) calegones.

1.2 Howsehald Plastic Waste Disposal Methods
Table 2. Houschold Plastic Waste Disposal Methods (N = 150)

Throw in regular trash bin Lk 42.0
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risposal Method n e

Bum n 61 40.7
Dump m open areis 24 1610
Recyele 2 | 3

The two dominamt disposil methods were netrly equally prevalent: throwing wiste into regular
frash buns (42.0%, n = 63) and bumimy (40.7%, o= 61). A further 16,0% (n = 24) of houscholds
reportcd disposing of plostic waste by domping it open areds, while recveling was virroally

absent from holsehold practice, réported by just 1 3% (n= 2) of respondents. Taken together,

e

environmentally harmful methods burning and open dumping accounted for 56 7% (n=85) of ull
disposal behaviour, meaning that formml trash bin disposal, at 42.0%, wits used by & smaller share
of households than the combined informal aiiematives, and formal recyeling remained neghgible

3.3 Typés of Plastic Waste Disposed
Respondents reported disposing of a range of plastic materials (Table 3),
Table 3. Tepes of Plastic Wasse Typicatly Disposed (N = ]5i)

Flastic Type n 0

Mued plastics 54 6.0
Pucking muaterals and bottlies 35 233
Bays 23 15.3
Baottles and hogs 19 127
Bags and bottles 15 0.0
Bottles 4 27

Mixed plastics were the most commuonly reporied category (16,00, n = 54), likely reflecting the
range of plastic productd used in dmly howschold activities, while packing miterials combined with
hottles necounted for o farther 23 3% (n = 33). The prominence of mixed and combined plastic
categonies supsests that bouseholds undertuke little sorting or segregation of plastic waste priot o

disporsal.
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3.4 Plustic Waste Sorting Behaviour
Table 4, Frequeney of Sorting Plastic Waste Before Disposal (N = 1 50)

Sorting Frequency " hL
Always 3 2000
Somaetimes LY, 247
Rarely 4 6l
Never 74 49 1

Neurly half of respondents (49 3%, n = 74) reported mever sorting plastic waste before disposul,
and a further 6.0% (n =9 did $0 only mrely; combined, 53, 3%(n = 83) of households marely or
never sorted their plastc waste. By contrast, 20,0% (o= 30) reponed always soring and 24 TV (n
= 37) sometimes sorting This predominance of non-sorting behaviour represents o meanmngiial

barrier o matesial recovery and regveling, contributing to the larpely mived plastic waste streams
described above.

3.5 Perceived Effectiveness of the Plastic Collection System
Table 5. Perceived Effectiveness of Plastic Collection Syxtem (N = 150)

Effecriveneqs Rating n %
Very effective 19 127
Somehow gifective 9 f.0)
Nat effective 100 hfy, T
Pon’t know 23 4.7

A clear majorty of respondents (66,79, o = [00) regarded the existing plastic waste collecton
svstem o8 “nol elfective.® while only 12 7% (n= 19) mted it “very effective” and 6.0% (n =9)
"sormrehow effective " A further 14.7% (n = 22) reported thiat they "don't know" how effective the
svstem s, possibly reflecting hmited mteraction wath or awarencss of formal collection services
This wulesprend perceptiom. of ineffectiveness 18 consistent with the infrastructure defionls,
rregular collection, and inadegunte serviee coverage that characterize this pen-urban township
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36 Community-Priovitized Improvements to Waste Mansgement

Respondents were also asked what improvements should be made 1o plastic waste managemeni
(Table 6).

Tuble 6. Sugprested Improvements to Ploseic Waste Management (N = [ 50)

Sugsested Improvement n 1

More collection points 79 2.7
Education on plastic waste 52 147
Put strict regulations 19 127

Esinblistung more colleoton poimis was the most frequently sugeested rmprovement (32.7%, n=
79), reflecting 4 comimuniy view thalt inndequate ¢ollection ' mitastrucéture b whal dnves
househalds wward allernative disposal methods Education on plastic waste management wis
propased by 34 7% (n =352} of respondents, potnting 1o recognizéd knowledge gap arcund proper
disposal, while only 12 7% (n= | called for stncter regulotions—sugesstung that resdents view
mfrastructure, rather than enforcement. as the pomary construm,

3.7 Willingness to Adopt Environmental Pollution Reduction Strategices

Respondents were nsked about their willingness o adopt strategies aimed ot reducing
environmemtal pollution. Responses were distributed as follows: 49 3% (n= 74) answered "no,"”
IR 0%% (n=57) answered “ves "™ and 12 7% (n = 19 answered “very much.” Combmned. 50, 7% (n
= T76) ol houscholds expressed some willingness (ves or very much) 1o adopt pollunon-reduction
strategies, asminst 49.3% (n = 74) who were unwilling This near-even split sugpests thal
environmentsl concern, uhd openmess o belaviour change, vanes considerably across the
COMMunIyY

A8 Chi-Square Analvsis: Associfions Between Demographic and Behavioural Variahles

Chi-square teas of independence were conducted W examine associations between demographic
vartables (gender, edvcution level, bousehold sire) and wiste muanagement behaviours and
perceptions: Results pre presented m Table 7
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Table 7. Chi-Square Test Rexulty for Demographic and Behavioural Associationy
P 7 & Result

Disposal Method = Education 16010 6 014 Sienificant
Level

sorting Frequency = Edueation  [7.934 6 e Sinificant
Level

Digposal Method = Gender 2197 L A33 Mool

sugpificant
Collection  Effectiveness = 7.733 6 5T Nt
Household Size signilicani

Suggesied  Improvements = 2 TH) 4 893 Nut
Education Level signilicani

Disposal Mithod « Household 3354 6 763 Not
Sire sugmificant

381 Edveation Level and Disposal Method

[hsposal method was stpmiicantly assocmted with education level (' = 16010, df = 6, p = _014)
Exgmimation of the undordving contmgency table showed tha this assecmtion reflects & consisten
gradent across education calegonies: respondents with only primary educabon were substantially
more likely 1o dump plastic in open arcas (32.6%) than these with secondary (12 7%) or tertinry
education (5 %), whercas burming wis more common amona secondanv-educaied (43.6%) and
teriary=educated respondents (50,0¢%) than among those with prmary ediscation (23 6%)

This pattern supoests (hat education 15 protective apminst the most visibly damaging disposal
proctice—apen dumping—yet s relationship with buming runs m the opposite direction. A
plausible explanation is that more educared cesidents, stll lackmg access 1o a genumely beties
alternative such as recyeling, gravitate toward buming as a less conspicuous, though not
necessanly less harmiul, substitwie for dumping.

JE.1 Education Level and Sorting Frequency

A stronger assoctation was observed between education level and sorting frequency (= 17934,
di = 6, p =006} tettmry-cducaed respandents were considerably more likely 1o be active sorters
(sometimies or alwavs sorming), &1 61 5%, compared with 34 9% of pomary-educated and 36.4%
of secondarv-eduiated respondents, while never sorfing wis mist Simmon among primary-
educated respondents (60.5%), followed closely by seconduary-educated respondents (60,07%6), and
lenst common among tertiarv-educated respondents (38,5%)
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This elear educational gradient suggests that formal edvetion contribules 1 grealer etigngement
with waste sorting. plausibly through heightened environmental awareness, better understanding
of the benefits of waste reduction, or greater exposure 1o relevant imformation,

383 Non-Significant Associations

Several other sssociations did not resch stitisbical significance’ gender was not a significan
predictor of dsposal method (Disposal Method = Gender: ¥ = 2197, p = 533); houschold size
did not sigmificantly predict perceptions of collectnon effectiveness (Collecton Eflectivencss
Household Size: y® =7.733, p = 257) or disposal method (Dsposal Method © Household Size
= 3358 p = 763), and education level did not sigmiicantly predict winch improvements
respondents prioritized (Suggested Improvements = Edugation Level: ¥ =2.791, p= 593)

These null findings suggest that perceptions of collechon system elfectivencss and prionties for
improvement are brondly shared across demographic subgroups. and that gender and househokd
stee are oot on thewr own, meaningiul predictors of disposal method choice m this sample.

4. Discussion
4.1 Summary of Key Findings

This quantitative case study of 150 households in Ndeke Changa Chonga, Kawe Township, offers
empirical msight into household plastic waste manpgement i a pen-urban Zymbian commumty
confronting substantial waste manpgement challenses. Severa) findings stund out-Buming (40, 796)
and open dumping (16.0%) sccount for 36.7% of disposal Only 1 3% of households recyele plistic
wasle  mecyeling 15 nearly absent Nearly half of houscholds (49.3%) never sort ther plastic
witste. Two-thirds (66.7%) view the collection system as melective Most-requested improvement
(32.7%6). more plastic callechion points Higher education correlutes with less dumping, mire waste
T

4.2 Infrastrocture Deficits and Honschold Disposal Behavioor

The high prevalence of burnmg (40.7%) and open dumping | 16.0%) observed in this study cannot
he interpreted in olation from the infrastructural conditions in which they ocour. In peri-urban
townships such as Ndeke Changs Changa, formal waste collection tends 1o be irmegular, infrequent,
and pecermmphically restneted, lemving households with few vioble altermatives once these services
fanl vy meet demand

Buming may be best understood a8 8 houwsehold-level adaptation 10 this imfrustiucture gap,
Although environmentally and  health-damaging, buming may scem, from a househald's
perspective, preferable to letting waste secumulate om the premises or to the more visibly
disorder]y alternative of open dumping Cipen dumpmg, m nom, Likely reflects circumstances in
which even bummng s impractical or unavailable, pushing households woward disposal in vacant
plots or informal dump siles

Perhips the most siriking result in this respect 1s the near-parity between formal and informal
disposal; 42 0% of households rely on trash hin disposal, compared with 40. 7% who burn their
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wiste. This near-equivilence indicates that informal disposal is nol canfined 1o howseholds ncking
mmy dccess 10 collection services, mther, even where formal collection exists nominally, its
shortcomings rmegalar frequency, poor accessibility, msafficient capacity appear sufficient to dnive
A lnrge share of howseholds oward boming regardless:

4.3 Education as a Behavioural Determinant of Waste Management

The significant associanons between education level and both disposal method and soring
frequency pomt 10 educanon as o meanmeful, of partial, determimnant ol waste manigemient
hehaviowr The considernbly lower mie of open dumping among tertiney-éducated respondents
(5.8%) relative 10 primary educated respondents (32.6%) ts consistent with the possibifity tha
education fusters gremter understanding of environmental consequences, stronger miermalization
of socinl norms ngamst visible dumping; or better access o mformation about disposal alternatives

The education sorting relutionship is simalarly instructive. tettiary-educated respondents were
comgiderably more likely 1o be active sorlers (61 5%6) than their primary-educated counterparns
(34 9%, suggesting thut education muy cultivite greater engagement with waste-reduction
practices and swareness of the voloe of matenal recovery,

Yet the Onding thut hall ol terturveedoucated espondents (500006 sull bum thewr plastie waste
complicates any straightforwand nuemtive of education as o solution. i sugeests, mote precisely,
that educution ts a necessary but not sulficient condition for environmentally sound disposal. even
well-mformed houscholds, m the absence of adequate mimstructare, tend 1o fall back on buming
Sustuined mmprovements m disposal practice are therefiore unlikely 1o follow from educanonal
intgrventions along, they depend on' edicanon being pamed with genuing improvements i
collection mbrastructure

4.4 Environmental and Public Health Implications

The disposal practces documented here carry substantinl - environmental and  public health
implicabions. Incomplete combustion of pliastic' during open burring generates a complex nuxture
of polhsants, meluding carbon monoxsde (a3 newrctoxin and  asphyxiant), volotile orzanic
compuunds (many of which are catcinogenic), polyeyelic nromatic hydrocurbons, and dioxins and
furuns, compounds that are highly toxic and prone o hioagecumulation m food chams (Srinivasan
& Dhvahar, 2025) These enussions also penerate particulate matier that deposits m the joungs,
comiributing to inflommation and impared respiratory function; chronic expasure has been linked
(0 respliratory disease, asthma exacerbation, cardhovascular discase, redoced lung function, nnd
elevated cancer risk

Criven thiat 40. 7% of households o tos study report bummg plastic waste, o considerable share of
{he commumity 18 likely subject to chrome exposurne iy these combustum prodicts, with children,
the elderly, and individuals with pre-existing respiratory o cardiovascular conditions lacing
disproportioniate nsk.
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Plastic dumped in open aread presents o somewhot different but equally seriows st of harards
Chver fime, such waste fragments mto microplasties, while additives such as phthalates, bisphenol-
A, and heavy metal stabilizers and colorants leach mito soil and groumdwater (Mkhomea ot al,
2026)a partcularly concermng -pathway m seiings, such ss this one, where groundwarer
constitutes anamportant water source, The 160256 of households reporting open dutnpinge. together
with likely additional informal dismping ot the community level, points o a diffuse and difficult-
t-remodiate contanimation burden,

Plastic debnis alse hos consequences heyond direct toxsaty, Accumulation in dramage channels
obstructs witer Dow and promotes ooding and erosion, while the resulting standing water creates

hreeding habitat for Anopheles mosquitoes, potentially contributing to the local burden of veotor-
borne disewse, Al the same time, open buming contributes 1o greenhouse gus emissions ind black
carbon, a potent short-lived chmate forcer, adding a climate dimension o what is, al i1s core, a
incal waste mannrgement problem.

4.5 Implications for Waste Management Policy and Practice
4501 Infrastructure Expansion as the Primary Intervention Priovity

The commumity's clear preference for more collection pomts (52.7%), logether with the
overwhehming perception that the current system s ineffective (66.7%%), provides strong grounds
for treating infrastruciure expansion as the primory mtervention poonty. Incrensing the number,
siecessibility, and frequency of collection paints could directly address the supply-side constraint
that appeirs to be driving households towand burming dnd dumping. Bifective expansion would
likely require adegquate geographic coverage, siing collection poants within reasonable walking
distance (an estunuated 200500 metres) of all houscholds; safficient collection frequency,
dghoduling collections regulorly enough to prevent overflow and encournge sustained ise of formal
systemt, equipment adequacy, providing bing that gre sufficient in mumber and appropriately
desigoed for communily needs, and sysiem rehahility, muntainng consistent, prediclable
collechon schedules to burlld commumity rost and long-torm utileation

Abzent these mmprovements, otheér inlgrventons—educanon, régulation—are unlikely o translate
intir Insting behaviour change, since howseholds would still lack a vinble formal altemative

4.5.2 Targeted Community Education Programmoes

The sigmficant associations between educanon level und favowrable waste muanagemen
behaviours supeest that targeted community eduention could improve proctices, particularly
umong the less-educated houscholds that show the highest rates of open dumping. Education
mterventions are likely 1o be most effective if they tirget high-nisk groups by priovitong promary-
cducated households, goven their comparatively high open dymiping rate (32.6%) and low sorting
engagement [60.5% never sort), emphasize hoalth impacts by fromang waste management s o
health 1ssue, given the salience of respiratory and waterbome discase nisks o communitics, use
culturally bppropriate formals such a4 community mectings, radio mesaging, and peer or
community health worker-led outreach rather than written materials thilt may not it varicd
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IMeracy levels, and pddress practical constraints by presenting education a8 complementary to,
rather than a substitule for, mfmstructiure iImprovement

4.53 Formuf Recveling Programme Development

The newr-total sbseénce of riecvelmg (1 3%) tepresents both o shortcoming and an opportunity.
Estabhishing sccessible recycling mfrastrocture, supported by appropriale econoimic incetitives,
could cieate Iivelihood opportunities through buy-back centred o community  reeveling
cooperntives that generate employment Tor waste pickers and recyelers, redoce environmental
burden by divertimg plastic away from: buming. and. dumping mio matenial recovery stremms;
engage commumitiés, since economic incentives miay motivate participapon  and encourage
sustained behaviour change, and build socinl capital, ps community-based recycling imitiatives ean
stremgthen sociul coheston and collective efficacy,

Any such programme, however, would need 1o be designed with carelul attention to local market
structures for recovered matenals and to overall economuc leasiality, smce an unsuecessiul
recveling scheme risks undermining community trust in future interventions

4.5.4 An Integrated, Multi-Component Approach

Taken rogether, these findings suggesi that np single miervention 15 likely 1o resalve plostie waste
mansgement challenges i Ndeke Changn Changt. An omiegrsted approach that combines
infrstructure expatsion (@ supplv-sude inlervention addréssing access amd  convietience),
community education {a demand-side intervention addressing knowledize and motivation), formal
recyeling progrommes (o valte-creation miervention adidressing  coonomic  imcentives), and
supporive regulation (@ porms and secountabibity miervention) 15 more likely o yield sustuned
improverment than anv one comiponent parsucd in tkolation.

4.6 Study Limitations

Sevemal limitations should be ha:-rn:: m mind when mierpreting these fimdimgs. Fimst, the cross-
sectional design means dota were collected ot a simgle pomt m ame, precluding assessment of
temporal of segsonal vanation, and the observied adsocidtions may reflect cortounding or reverse
causatiom rather than a clear causal pathway from education o behaviour. Sevond, disposal
behaviours wete self-reported and may be subject 1o sovial desirability bus, which would tend 1o
understate the troe prevaience of burming and dumping. Thard, Gindings are specific 10 Ndeke
Changa Changa and moy nofl genetalize fully o other Zoviban lownships wath diffenem
demographic, socioecanomic, or infrastructurpl profiles. Fourth, the study did nol meossure
quantities of plastic disposed, disposal frequency, houschold meome or employment stntus, or
swireness of the specific environmentsl and heulth consequences of different disposal methods,
amy of which could mediate or confound the associations reported here Fimally, percepved
collection system “effectiveniess™ was sell-repontied withoul corroborating objective mdicators
(e.g . measured collecton frequency or coverppel, and "willingness" o adopt pollution-reduction
strategies was caplured as a categoneal response that may not ¢ommespond. o actual behuvious
chonge,
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4.7 Contributions (o Knowledge and Evidence

Notwithstanding these limitations, the sty nukes several comtnbutions. It provides rare.
empincally grounded, bouschold-level data on plastic waste management for a specific Zaminan
peri=urban ownship. addressing o gop mn the sub-Sahormn Alncan Iiterstore; of quantifies the scale
of harmiul disposal practices, documenting burmimg ot 40.7% and open dumping ot 6025 and it
captures commumity-wdentified prioriics, grounding recommendations in local perceptions mthes
fhan external assumpbions about appropriate interventions, The study also offers empincal

evidence supportive of mvesiment in community education, given s significant association with
mproved practices. and demonstrates o rephcable quantiative miathodology that could be npplied

o similar peti-urban settings elsewhere in Zambin and the widet region.
4.8 Future Resenrch Directions

Building on these findmegs; future research could usefully pursue several direchons,

I. Longtudinal asdessingnt. prospective stbdies tacking houscholds over time by examine
temporal and sepscnal pattems and responsivencss o ntervention,

2. Quantitative waste chomotenzation: direot measurement of plastic waste quontities gencrated,
disposed, and recovered, to complemant self-reponed categoricnl da.

3. Health outcomes pssessmient: studies of respirmtory function, discase prevalence, and biomuorker
expiisure in communities with ditfering burning prevalence

4. Intervention cvaloatiom® randomized or quasi-expennmental eviluations of infrastroctore,
education, und recyeling mterventions 1o sseds thewr effectuveness, sustmnabehity, and cost-
elliectiveness

5. Upstrenm analysis. examination of household plisbe consumption paltemns and packaging
choices that shape the volume and compaosition of waste generated

6. Stokcholder perspectives: guolionve research with momcips] nuthontes, waste colleotors,
informal sector workers, and community leaders o undetstand system-level constramts and
fensible intervention pathways

5. Conclusions

Thos quomtrtative case study of 150 houscholds m Ndeke Changs Changs, Kitwe Townshop,
provides empirical evidence of the scale and chamcter of household plostic waste management
chullengies in o pen-urban Zambian commumity operatimg under substantod  infrastructure
commtraints. More than half of surveyed houscholds (56 T4%) rely on environmentally damaging
disposal proctiices—hbouming and open domping—while recyelmg remoins virtually absent (1 3%,
sorting 15 lomed (49.3% never sart), and two-thinds of residents regard the existing callection
systom os ineflective.

Education level emerged s o significant, though incomplete, determinant of household behaviour,
shaping both dsposal method (p = 014) and soming frequency (p = 06), Its limats are equally
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indtructive: half’ of tertinnv-educnted respomdents still burn their plastic wasie, indicating that
education alone connot substitute for adequate collechon infrstrocture i environmental and health
gaing are to be realized

The improvements most valued by the community expanded mfrusoructure (52. 7% ) and education
(34 7%%) nlign closely with the evidence-hosed recommendations set out sbove, offering o frractionl
starting point for collaboration between residents und policymakers in designing micrventions
weited to locul needs and capacities

The scale of current dispesal proctices stgnals that plasto waste monogement o peri-orbi
Fambian townships 8 oot simply aneovifonmigntial ¢oncernt i constitutes o pubhic heéalth iksue
with imphcations for respiratory health, water security, sgocultuml productivity, and discase
tamsmitsion.  Evidence-bised, community-engaged  interventions  combming  infrastnacture
expansion, targeted commumty education, and the development of formal waste recovery
progrommes offer the meost promosing pathway toward more sustmmable outcomes i this and
comparahle settings.
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