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Abstract

E-waste and ils devastating effects to hu
This study was designed to Assess E£-was
agencies, business and residential areas
research adopled a descriptive survey design. The target p
Non-probability sampling techniques Purposive and convernicrnes , ;
to sample 311 subjects from the population, they includes; 1001 1aparore, 10
EEE Regulators taken from (NESREA 34, NISEPA 53, and FIAE 24). Structurcd questionnzirg
of 22 items was used for data collection. The instrument vias validated Ly three crperts zod
Cronbach Alfa (K-R20) stalistic was used lo ascertain the cxtont of hormwgeneity of the feers
and reliability coefflicient of 0.75 was oblained. Dala was collected and analred using
statistical package for social science (SPSS version 20). Mcan and starndard de riztion gers
used to answer the research questions, while ANOVA was uscd to leat the bypatheaes 510 G5
level of significant. The findings of the study show that, [--waste i cortead out Irorm solid wide
at the point of collection before disposal, E-wastc arc durnped inditcrirminztely zlong e
streets and the individual thal gencrale E-waste are responsible for the dispossl The study
recommended among others, thal Government should pul n place clfeotize monitoring
system for management of e-waste in Niger State Nigeria and yorld o1 large ’

man existence is one majfor g{r{f{:Jl concern tudsy
te collection and dispasal aCl/INGS 1N GO/Gr et
in Minna meatropolis, Niger State Higeriz. Tre
t population vwas 226,551, Throug
ce sampling rmethiod was usesd
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Keywords: E-waste Electrical & Electronic waste (EEE), End of Life: (£«
Significant Difference (Tukey HSD)
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Introduction
Electrical and Electronics Equipment waste is a global concern that neede tn he addoacesd
critically. Electrical and Electronics Equipment (EEE) i e e o o SRR
components that uses electrical power or battery suppl

Morgan (2006) describes e-waste as Waste Electronic
are discarded because they have reached their en
development and high demand of new modals
technologically obsolete in a matter of months and this contr FEE e
electronic waste, which is a threat to the ‘-‘nvir(,m;](‘;.:’”-”b‘”«‘r" to 2 grest increzee i
International 2010). There is dare need for E-ygeqe "

government areas, Business and Residential areas, o

"'J”‘/ item vith ',i,'(,l)i‘.,r/ () et
71N h()mr;',, offices Znd busines zrez
and Electrical Equipmernt (/¢
d of life usage. oo

of {Jl(l(.tfi( y

Z
£,
.. prawy
"~ ”,
/EEE ) Tzt
FA 4 d
Due to cortinuous

2 oL | - g g ‘
a3l Qacricse CEE oot
J 52V, DAASNTIHED

e
S

Collected propedy from the

;;;;;

and our Nezith (Gresr
to be

E-waste Collection activities is the way (Eol) end of jife
and business areas for proper disposal, There are varioy:
systems, In developed countries, e-waste collection i.
where consumers are obliged to hand in thej obsole
Maurer, Ogllvie, Poll, Delgado, Artim, Szlazak o e
responsibility plan takes care of the product marluu
EEE are meant to return the Eol equipment tg the mManufact
in particular the informal method of collection of E-iian “WIers, but in Nigeriz and Niner G2
arcas EEE are being used and at the end of thelr m,,d L2 is still in ‘Jr)f:rau’;n ,_.’,'J_J,._ e 7):’/;;’
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ematle:

of Sclence, Technology: Math
sment. AssessmME
teristics and outco

ness of the pro
for environmen

te more compl
sal activities

¥ al
{ Journ nt Is therefore the process of collecy,

ag of @ programme or 155ue In ordey
r(.?reammc (Patton, 2008). Lack of p“’ni(r)
tal leglslations especially in E-yyef,
cated. It was on this note that tp;.
in government Agencies, bus Iness

ich calls for asses
gs, charact
the effective
s and regulations

environment wh :
facts about the happenin
make judgment, improve

implementation of the laws and _
ha\ee made collection and disposal of E-was

study assessed E-waste collection and dispo
and Residential areas in NigerState.

e e ‘ rease E-waste generation In Government Agencies,

Rapid advancement of technologies has inc . ; e
Buginess and Residential areas, evidence of this is shown with lots of chard—cd E-waste being
littered around our environment and water ways. E-waste management activities such a

- collection and disposal according to Terada (2012) appear to be inefficient and inadequate ang
therefore pose a huge risk on human health and the environment. Niger State environmentg|
protection agency (NISEPA) saddled with the responsibility of managing e-waste |s mostly
concerned only in collection and disposal of solid waste. Effort by the reqgulatory authorities
seems to have little or no effect in the management. E-waste requlation seems not to be
adeguately adhered to, this is obvious going by the increasing amount of e-waste in ou;
environment, and hence this study is set out to assess the E-waste management activities in
government agencies, business and residential areas in Niger State, Nigeria. _ - ’

Research Questions
0) What are the E-waste collection activities in

_ residential areas in Minna metropolis Ni
) polis, Niger Sta
(i) ~ What are the E-waste disposal activigties inte

residential areasin Minna metropolis, Niger Stat,

government agencies, business and
eg)overnment agencies, business and

Hypotheses

Methodology | ' *@lpracticesn Minna, Niger State.

Theresearch design used for thj '
i orthiss
this study was Minna Metropaf: asthe descr '
: opolis Nj €sCriptiv
226,661 T iger State N e SUrvey rp:
5 NESRES Sy o s SO e The g s, T e
Technique : . and 223 g rers, 111 gg ation for this study was
Repairgrs S, zlgrposrve sampling wag |; edg sers. Regulators taken from (NISEPA
characte teanna, metropolis thig j; p-C 10 Select 10q g ou9N a NON-probability Sampling
Population tilscsrﬁfcohnvezliﬂt S2Mpling g o [ CPAIrers a]f o, epffrefs from the Astsyociatign of
and they are 0s €rthe met .

ati)rt]@en from the_nominal roll of thg € Same ch, ecltecF 1.0 use,—;3 tropolis have the San

Istry of Environment ang 34 £ '0Us est, “Sher Istics everywhe i eiliSOn been that their

Me re.111 requlators were

questionnaire of five poi m ng
point scal R Nt 53 f
Department, Federa Universityeov:ai- sed alj O™ NISEPA, 24 from Federal

obtained using Cronpach Alpha, 4 55Molog S Validateg lrgespopde”ts- A structured

tudy w,

Statisti ,
and St;ildgfgkggg for social sciences Poc > qUeslgna' reliabj; c ree experts from ITE
(ANOVA) vias uevuanon were used tq Ss Versiq ONnajra oefficient of 0.75 was

' used for data collection-

sed to test the nyj| ., 2"SWe
H I the as
were administered to thg o eSes at ¢ earch qu \1sed for data analysis. Mean
Subjeqs 0.05 le Cstions, Analysis f Variance
rs 1 rand 298 of S[gnlﬂ 0 a
Ze| 150 Were fetrievegance- A total of 311
» Fepresenting a 96%

questionnaires
return rate,
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d E‘s!u’(“n l, ) .3

2 &

5] lol” nal Of.saence' Techno! R "a[hemﬂt[ > an A1) ST

9 Standard vehicle is used
by Niger State X -
environmental protection 338124322 85 307 74 3 94 N
Agency, (NISEPA) for Jreg
transporting generated e -
waste to the final site

10 Inventory of e -waste are . N
kept prgzerly by the 3.09 1.11 298 .87 2.89 91 299 96 D
régulatory Agencies
Documented procedures
for monitoring e-waste 122 300 .97
collection are kept by the 35 L

Q

SIS

300 76 3.08 .og

.
Regulatory Agency.

ere is reqular training of . .
Personnel in e-waste 2.77 1.26 2.94 81 3.09 J2 293
Management,

Grand Mean

Agree

to)
»

3 Disagree

. Agrie\
Electrical Electronic Equipment

2159, 11 are within 3.08~3.38\Vhich
ection practices carrie i

€ study area. Mean of items 6,
: 2.99 indicating that these collection Practices are not carried
Out. Mean of items 6, 7, 10 12

9 that these Collection
i standard deviation values for the 12 items in Table 1 ranges
from 0.79 - 1 06, all of which are |egs than the standard deviation th

|nd|cating that the responses of

reshold value of 1.96,

implication of
ctices in Minna. Ni
to the reliability of the mean,
h_e réspondents : i

9nify that most respondents
Of E-waste jn Minna Niger State.

Table 2: Mean with standarqg deviation f gov
repairers, ang EEEy

€rnment ¢ ulato bodies, EEE
serson E~waste d isposal pra cticgs b
: Re ulato -
BQOdiesry Users Repairers Averages Remark
SN ' d
Item Mean SD Mea Mea
E-waste is disposed along 1_SD
3.62 1,28

1 1__SD Mean sp e

with other waste in the 3

landfills, 4576 354 91 354 o8 Agree
2 Special dumpsite is

allocated for disposal of 2.98 1.13

E-waste. 3.02 81 2,95 -84  2.9g .93 Disagree
3 Individuals and

Organizations can freely 3.9 :

dispose there e -waste at T8 35,

the dustbin, B 34 1.09 351 s Agree
Pg . 152
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ourna 2

Table 3 shows the one-way between-groups analysis of variance U::t ;‘r’gz E?vf;gut(:ted for the
mean responses of E-waste regulators, EEE repahlrerS, ?EsEisU::c':N st ag s ofs3esc302"ecﬁ on
ractices in Minna, Niger State. The result of the analy 632 ang
spigniﬁcance criterion (sig) of .028 which is less than the p-value Ct>;é0n§-e;':$refore the ny)
hypothesis was rejected. Hence, there is a significant difference in . e_sponses Of E.
waste regulators, EEE repairers, EEE Users as regards E-waste collection practices in Minna,

Niger State. See Table 4. on Post-hoc comment.

Table 4: Post-hoc comparisons using Tukey HSD test on the difference ip the
mean responses of E-waste regulators, EEE repairers and EEE Users as
regards e-waste collection practices in Minna, Niger State

95% Confidence

Mean | Interval
Difference  Std. _ Lower Upper
(I) Group (3) Group (I-J) Error  Sig.  Bound Bound_
Regulatory Bodies User .16444 .07497 .075 -.0125 3414
Repairer .21330" .08553  .036 0114 4152
User D anlatory -16444 07497 075  -3414 0125
Repairer .04887 .07816 .806 -.1356 .2333

Repairer Regulatory ) x i
Bodics .21330° .08553 .036 -.4152 .0114
USER -.04887 .07816  .806 -.2333  .1356

*. The mean difference is significant at the 0.05 level.

Hypothesis Two: There is no signifi

cant difference i(n the mea f E-waste
regulators, EEE suppliers and EEE users N responses o

as regards E-waste disposal practices in Minna, Niger

The result of one-way analysis of variance of the mean of 1 , EEE
es - rs,
repairers, EEE Users as regards E-waste i ponses of E-waste regulato

the Levene's test of homogeneity of varian

Table 5: Analysis of varianceof the
repairers, EEE Users 3 rega
State

mean res

Ponses of E- lators, EEE
rds E-was E-waste regu 4

te disposal practicesin Minna, Niger

Sumof s uares df .
ig.
573 > Mean Square F S 57

Between Groups

Within Groups 42.018 o3 527 1.474
Total 42.591 218 193
P8 | 154
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E one-Way between-groups analysis of variance that was condu

; o et:gf g-waste regU|T§rt\0rS, EEE repairers, EEfE Users as regards E-wag:zddr:;(};‘aﬁ

e Minna: Niger Gtate. thesglt of the analysis showed an f-ratio of 1.474 and a
o iN *terion (si9) of 0.231 which is greater than the p-value of 0.05. Therefore the null

e ccepted. Hgnce, there is no significant difference in the mean responses of E-

B, EEE repairers, EEE Users as regards E-waste disposal practices in Minna,

stion 1 reveals that E-waste are separated from other waste at the
disposal. In addition to this, the null-hypothesis which was tested at
ealed thatthereisa significant differencein the mean responses of
EEE Users as regards E-waste collection practices in Minna,
using the turkey HSD test was conducted and it revealed

Saaificant difference was in the mean responses of regulatory bodies. These findings aré
 conance with the findings by Sharma (2015) who reported that recovery of metals and
coerceived working parts such as memory chips, Integrated Circuits (IC), aluminum,
et and steel from an obsolete EEE has to undergo dismantling and separation and the
e mgterials are then sold to traders. The informal waste collectors (scavengers) use to
g round Metropolis to pick the Eol gadgets with their pushcarts. Most of the collectors buy
je-waste for small amounts of money from businesses or private households. Due to the
fident means and facilities used for waste transportation there is limit of the amount of
 that can be transported to the dumpsites per day. This may be responsible for the

jon at the point of collection before disposal.

fiting also revealed that waste collection is on daily basis

“f"_’ eto government, business and residential areas. This
lieng-Ababio (2012) who stated that despite the effectiveness of the formal sector, the

‘,jl sector operators dominate the e-waste management sector and they have active
v"?tworks, employ very cheap labour and are able to access areas communities and
I door collection of e-waste paying for the waste they collect. This statement is evident

¢ the waste collectors are everywhere on the street picking the waste without much
s in hypotheses 1 showed that there was

¥ ::Z‘ government. The result of the analysi :
" E‘Wll‘i'erence in the mean responses of E-waste regulators, EEE repairers, EEE Users as
aste collection practicesin Minna, Niger Gtate.

SearCh que
#collection before
b ofsignificance rev
® oreguiators; EEE repairers,
e, A post-hoc comparisons

and waste collection centers aré
finding is in line with the report

ess and residential
her waste in the
ately along the

cies, busin
long with ot
d indiscrimin

ernmentagen

. n3on the E-waste disposal practices in gov
isposed @

;alfg Question 2, revealed that E-waste is d
.‘ InnaMdu.‘-’“_S and organizations. E-wastes @
SNl are c'aTh's is in agreement with Finlay (2013) who rep
& that | relessly dumped and are often ot closel n

" SeasenapproP”ate disposal of waste s @ factor aonsu
3 ol i e T D i k on how they are disposed.

n .
(ZOg(?)ma” health and environment which has a dir
nat argued that old landfills acceptltr:i‘gi i e recycleda

inati, .
4 ilang'ﬂne Stated that E-waste can be incinera
' + OWing to excessive toxin.

riminately along the

_wastesaredu e A (2010)
the disposa'- :
sl various health implications

el
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; ; . ED), 13 (4), Decembey, 207
| 3 Mathemtititﬁ and Education (JOSTM i ‘ ) H
: hnology, : .
{ Journal of Science, Technology: I’ R ,Opmg countrl_es that do not
. i nd n deve ' .
Open dumpsites are usgalll fout e falls under the category of COUNtriag
aflached to e-wa-St?' p‘_ n infrastructure.:Niger Sta o eak administrative structures Which
have the P il e chalienge and O with that of Musa, Saidu and My
el mstltutxonas_,it:g This finding is also in -h?r:m.?ngéponsible for waste disposa] Shoulg
Eggull; Inhoopspa?e%n;ﬁaf NISEPA and other stakeho,'d({;;[city and government should proy;gq
W - - Y act ’ ' y - .
' g asta P TR L ' d disposing of wast
icated in the fight to minimi : - in collecting an ' e,
a%g"?i:fsd ;nd employ some current miatsu.rfse?!a,r gé land designated for the dumpin‘
o oo (2013) argued thak open dump?tlhii types of waste. The result of the analysis of
f municipal waste, hazardous e-waste anfi othert hie i e fERm vk brises of E ekt
b ' i ignificant difference in ToPPTISES :
hypotheses 2 showed that there is no significar E-wasts dissose)l practess if Minna, Niger
regulators, EEE repairers, EEE Users as regards ‘Fwa 'ht_)e due to the way E-waste e v
State. The opinion of the respondents is close, this may
littered around the streets and corners.of metropolis.

Conclusion

The high demand for electrical and electronics equipment globally CO’?t”bUtestto adgreathEtheEt
the increase in electronic waste, these constitute a threat to the e_nvnlronmen. and our health,
Several attempts have been made towards zero S-waste community but up ti l_l date the-Y have
not yielded satisfactory result, Hence, this study assessed the E-wgste .CO”EECUOH and.dISpgsal
activities in government Agencies business and residential area in Minna metropolis, Niger
State Nigeria. The study found out that E-waste is not collected and disposed adequately in
Minna Niger State and the various environmental agencies responsible for effective
Management of e-waste are not adequately strengthened for effective management of E-
waste in Minna metropoalis Niger State, Nigeria i

Recommendations

The following recommendati ebased on the findi
O Environmenta]

. € Sure that E-wastg g separated at oint of
Collection before disposal and Collection of €-Waste sh : el
waste collection

ould also be on daily basis while
e centre should be kept close to government, business ang residential
(i) E-waste regulators shoyq Mmake syre ¢

that E-
along the streets and the indivi L-Wastes are not

disposal, this can be achisved by Creating a p blic Waste Shouy]
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