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Abstract 
Electronic waste (e-waste) has become a growing concern in today's 

environment, particularly in developing countries like Nigeria, which has 

given rise to a new environmental challenge and health problems. This 

study assessed the activities of informal E-waste refurbishing in Minna, 

metropolis, Niger State. The study adopted a mixed 111.~thod research design. 

The targeted population for the study was 428 respondents. True Non­

probability sampling techniques, snowball and convenient sampling 

sampling techniques was used,_to draw 40 EEE Repairers/R~furbishers, 40 

EEE local Recyclers, 30 collectors and 79 regulators takenfrdfn (NISEPA 

50, NESREA 40, FME 7) in Minna metropolis Niger State. Structured 

questionnaire items and structured interviews questions were used for data 

collection. The instrument was validated by three-experts and Cronbach 

Alpha was· used to ascertain the extent of the internal consistency of the 

instrument and a reliability coefficient of 0.82 was obtq,ined for the entire 

instrument. Data was collected and analyzed using statistical package for 

social science (SPSS version 21). Mean and standard deviation were used 

to answer the research questions, while ANOVA was used to test the 

hypotheses at 0. 05 level of sign(ficant. The study-found that E-waste is 

discarded indiscriminately along streets, those that generate £-waste are 

liable for disposal, and £-waste refurbishing activities are carried out 
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. equipment. £-waste is dismantled 
l protective . . and 

'thout the use of persona bl materials, while non-value materials ar wi tract valua e . e 
d

. ssembled to ex . d burned in the environment. The stud isa d' posed of an d Y . armropriately is hat that residents an e-waste worke in rr others t rs · recommended, among d ' 'tized on how to handle e-waste; th 
l' htened an sensi fi e should be en ig .-PF. t ·ve monitoring syJtem or proper e-wast h ld set up an e11ec i e governments ou . . 

handling in Niger State, Nigeria. 

E te 
collection activities, Refurbishing activities, 

Keywords: -was ' 
Techniques for improvement, Assessment 

Introduction 
Electronic waste (e-waste) has plastics, rubbers, etc.). Effective 
become a growing concern in today' s recycling is of great economic value 
environment, particular I y in and can off set the consumption of 
developing nations such as Nigeria natural resources. E-waste also 
which needs proper attention. E- contains hazardous components or . Waste is define as an electrical and · materials, for- example, lead, mercury 
electronic equipment, including all its and brominated flame retardants. 
components, which has stopped Inappropriate treatment will lead to 
working or suffered from functional emission of pollutants to the air, water 
defects during its production and/or soil, posing great risk for 
(Abdelbasir et al. 2018; Kumar et al., environment and the public health. 
2017).These include electrical and There is n.eed . · for E-waste to be 
electronic scrap of several equipment properly collected from the 
such as cell phones, videocassette environments. 
recorders, scanners, faxes, printers, E the t bl -waSte collection activities is a ets, Digital Video Disc (DVD) 
P

laye · way End of Life (Eol) equipment are rs, microwaves x-ray mach' and some · '.f. mes, collected from the users and business sc1ent1 ic equipment (Abdelbasir et al. 
2018). E- . areas for proper disposal. There are 

~ontain valuable materials, incl:~:: various possible ways of organizing 
opper, precious metals ( . collection systems, In developed 

palladium) gold, ~Ilver, c • , and other ountnes, e-waste collection is 
materials (such as, ferro::c:~:le organized to be collected at a point, 
112 . s, where consumers are obliged to band 
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111 their obsolete and damaged devices (Mihai et al. 2019), the ex tended 

producer responsibility plan takes care of the product manufactured by the 

manufacturers, the users of Electrical and E lectronic Equipment 's (EEE) are 

meant to return the Eol equipment to the manufacfoiers, but in Nigeria and 

Niger State in particular the informal method of collection of E-was te is still in 

operation. At the residential areas EEE are being used and at the end of their 

life cycle are discarded and collected by the scavengers and finally brought to 

small and medium-sized scrap metal yards , where they are manuall y 

dismantled , sorted, stored and sold to traders. Fractions without value are 

discarded or burned . This practice exposes the collectors to a lot of health hazard 

and causes environmental pollution . Collection of e-waste and its proper 

segregation is a huge task and Niger State Environmental Protection Agency 

(NISEPA) is in charge of handling this great task, also individuals seeking for 

livelihood go about to pick End of life (Eol) gargets and other metallic objects 

from homes and environments. Collection of E-waste is considered as a 

preceding stage to the recycling and refurbishment op~ration (Garlapati , 2016). 

Informal e-waste recycling on the other hand is typically characterized as being 

beyond the reach of official governance, unregulated, lacking structure, 

unregistered and illegal association practice in the society. Info1mal recycling 

ac tivities involve recycling craft villages where metal , plastic and electronic 

scraps are processed (Tran & Salhofer, 2018). 

Refurbishing is the act of repairing and rebuilding of old and/or non-functioning 

electronic devices ; turning them into second-hand aria functioning equipment 

either by replacing or repairing defective components . It also involves 

performing cleaning and repair ~.ctivities in defective products in order to make 

the second hand equipment appealing to the customers . The actual benefits to 

the consumer in the new-for-old exchange practice are notional once seen 

commercially (Ari , 2016). In addition to refurbishing and repair 

activities/operations , most refurbishers also engage i~-marketing and sales of 

the refurbished products. For the scope of this study, this activity is included in 

the profile of refurbishers. Each refurbisher typically focu~es on a distinct group 

of products such as cooling and freezing equipment, air-conditioners , small 

household equipment, TVs, computers or mobile phones (Osibanjo et al. , 2016). 

Refurbishing has a significant contribution to play in the End-of-Life (EOL) 

management of Electronic Waste (E-waste) (Pathak_ et al., 2017) . E-waste 
· f th effect1·ve and proper recovery of all reusable management consists o e 
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h 
~e disposal of the hazardous and to . 

. WEEE and t e sa11 . . Xie 

materials from h . contamination of the environment (llanko 
. h to prevent t elf on 

substances mt em . ~ eed for E-waste proper collection, handli 
OlB) There 1s there1ore n . ; . ng 

et al., 2 . . ~ refurbishing act1v1t1es. 
. nd techniques 1or . 

practices a f b' h' g practices and techniques are Avoidance, reduction 

The common re ur is m . . . , 
. H the most practicable option fore-waste refurbishing 

Reuse and repair. owever, . . 
. . h t ti'me is the re-use and reparr method. Av01dance is the 

technique mt e recen . . . 

. f h t management method which 1s the absence of waste. A voiding 
first o t e was e 
the production, consumption, and disposal of devic~s all together, _fo~ example 

through technological developments making a device obsolete, ehmmates the 

use of rare resources and exposure to harmful waste flo.ws. Reduction is similar 

to avoidance, limiting the volume of waste generated is the next most effective 

option toward lowering environmental and/or human health impacts from end­

of-life treatment. Reuse and repair gives a further reduction of environmental 

and human health impacts is the reuse of products. As it relates to consumption 

of raw materials and energy, Cooper & Gutowski (2017) discuss that the 

demand for virgin materials decreases by a third with a substantial secondhand 

market, and the energy used throughout the useful life- of a computer is just one 

q~arter of what is required to manufacture the computer. Choosing to re­

c1rculate a used product back into the market extends its lifetime and decreases 

volum~ of problematic waste generated. Repair, included in the category of 

reuse, 1s the replacement or f' · f b k · · · 
ixmg o a ro en component bnng1ng a device 

back to working order for f th E ' 
. . ur er use. -waste hanoling processes and 

refurb1shmg techniques (which . 1 . 
. may me ude combustron, Replacement) are a 

source of envtronmental exposure t . 
such as lead mercu d . 

0 a mixture of compounds of known toxicity, 
, ry, ca mmm, chrom· _ 1 . 

brominated flame ret d ium, po ychlonnated biphenyls (PCBs), 
ar ants and polycy I' . 

unintentional persistent t . c ic aromatic hydrocarbons, as well as 
con aminants su h d' . 

others. These compounds 
1 

' c as 1ox1ns and furans, among 
. resu ts to polluf . 

and pubhc health The IOn and also a nsk to the environment 
. . . consequences of the . . 

and refurb1shmg activities f . current collection, handling practice 

St · 0 e-waste 1n N' · 
ate mvolves toxic mate . I b . igena particularly in Minna Niger 

pers I na s emg ex d 
ona , public health and . · pose that has adverse effects on 

Assessment is also th env1ronment needs assessment 

character· · e process of collect' f · 
. d 1sttcs and outcomes of ing acts about the happenings, 

JU gment i a programm • 
, mprove the effectiv e or issue in order to make 

eness of the 
pro~ram (Peersman, 2014). 
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Inadequate enlightment a d . . , wareness an also Lack of proper implementation of the laws and regulations f · 1 1 · · · · or environmenta eg1slatlQ_l}S especially m E-waste 
have made collections and refurbishing activities of E-waste more hazardous . 
Based. 0 ~ this ~ote that this study assessed informal E-waste recycling and 
refurb1shmg activities in Minna, metropolis Niger State . . 

Statement of the Problem 
E-waste generation is on the increase in our environment due to the rapid . 
advancement in technologies. The fact of this is proved with lots of discarded 
E-waste being littered around our environments. E-waste handling practices 
such as collection, recycling, refurbishing and minimization according to (Lu, 
et al. , 2015) are inadequate and inefficient, and hence pose a huge risk on human 
health and environment. Niger State environmental protection agency 
(NISEP A) is charged with the responsibility of managing e-waste channels their 
efforts only in collection and disposal of solid waste-;-Effort by the regulatory 
authorities seems to have little or no effect in the e-waste activities and 
management. E-waste regulation seems not to be adequately adhered to , 
enlightment campaign and sensitization programme are not effectives, this is 
obvious going by the increasing amount of e-waste in our environment, the 
activities of e-waste recycling and refurbishing, hence this study is set out to 
assess the informal E-waste recycling and refurbishinK.activities in Niger State, 
Nigeria. 

Research Questions 
1. What are the activities in informal e-waste refurbishing in in Minna 

metropolis , Niger State? . . . . 
2. What are the techniques for improving informal : :waste refurb1shmg m m 

Minna metropolis , Niger State? 

Hypotheses . 
· · 'f'cance difference m the mean responses of e-waste H01 : There 1s no s1gm 1 . 

. f rbishers and environmental protection agency on the recyclers , electronic re u . . . .· . . . . . f al refurbishing of e-waste m Niger State, N1gena. activities 1n 1n orm f t . . . nificance difference between the mean responses o e-was e 
Ho2. There is no s1~ b. hers and environmental protection agency on the 
recyclers , electronic r~fur_ is . furbishing in Niger State, Nigeria. techniques for improvmg informal e-waste ie 

~ .... ::res~~ 
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METHODOLOGY 
A mixed research design was used for this study. The area of this study Was 

Minna Metropoli s Niger State, Nigeria. The target population used for this study 

compri ses of 428 subjects which includes EEE collectors, EEE 

Refurbishers/Repairers , EEE recycler, and Regulatory bodies. Snowball 

san1pling was used to select 30 e-waste collectors, 40 EEE local Recyclers, 40 

EEE Refurbishers from the Association of Repairers in Minna metropolis, and 

97 regulatory staffs which would be gotten from the nominal roll of the various 

establishment; 50 from Niger State EnvironmepJal Protection Agency 

(NISEPA), 7 from Federal Ministry of Environment (FME), and 40 from 

National Environmental Standard and Regulations Enforcement Agency 

(NESREA) in Minna. A simple random sampling was used to draw 80% of the 

entire population for this study which totals 166 respondents to respond to the 

questionnaire items, while a total of 41 persons which represent 20% of the 

entire sample size for the study will be interviewed. A structured questionnaire 

and interview validated by three experts from Federal Tf niversity of Technology 

Minna, reliability coefficient of 0.82 was obtained using Cronbach Alfa . 

Statis tical package for social sciences was used for data analysis (SPSS version 

21 ). Mean and Standard deviation were used to answer the research questions. 

Analys is of Variance (ANOVA) was used to present null Hypotheses at 0.05 

level of significance. · 

Results 

Research Question 1 

What are th. e activities in informal e-waste refurbi·sh· . . M' i·~ 

N
. s ? 1ng m 1n 1nna metropo 1s. 

1ger tare. 

Table 2: Mean with standard d . . 
eviation of EEE Refurbishers, EEE 

Recyclers, EEE Collectors and R I 
activities. ' egu atory bodies··on E-waste refurbishing 

S/N ITEMS 
EEE EEE EEE REGULA TORY AVERAGES 
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REPAIRERS RECYCLERS COLLECTORS AGENCY 

iransfor-m old ai,d/ or 
non•funclionrng 

electric and electroolc 
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into 
and 

done either by 
placing , or repairing 
ective components 

0~ v4_ ' ~' ~;,; 

.,., , ,, ._ QUO ~l'·1 

i\e long,, time · 
day 
Ive i 

Ronen s h ~---- - , ,• 
efurbishers engages 4.33 .76 4.10 .61 2.65 .93 4.33 .72 3.85 .76 'Agree 

· in transforming. 

li7 

replacing and sales of 
products such as TVs. 
ornputers and mobile 

', ' 

g~ . ·in '. marketing 
:'s'ales of . the 

l -·f ~\';; l an_d . • . . . . . . 
" ' 

'.O ' 
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ector. professional 
evelopment in the 

form 
apprenticeships 

,µ 

of 
is 

Mosf shops 
works.hops located in 

the major refurbishing 
clusters are subject to 
various types of taxes 
to be paid to the local 
government and to 
State Government 
therefore. contributing 

In refu rbishing sector, 

rnany workshop 
owners can be found 

in their 
uslness for more 
han ten years 
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KEY: SD = Standard Deviation, EEE= Electrical Electronic Equipment 
Table 2 shows the analysis of the responses of Refurbishers, Recyclers, 
Collectors and Regulatory bodies on the activities of informal e-waste 
refurbishing in Minna. The resp,ondents agreed to the whole items with mean 
score ranging between 3.64 - 4.17. The standard d~yiations of all items are 
within the ranges of .58 - .81, which indicate that respondents were not far from 
the mean of their responses on the activities of informal e-waste refurbishing. 
Hence, the grand mean of all the respondents is 3.80 which signify that all 
respondents agree with the refurbishing activities of informal e-waste in Minna 
Niger State. 

Interview with repairers/refurbishers shows that refurbishing involved repairing 
of non-functioning electric and electronic equipment into second-hand and 
functioning equipment and is usually done when electrical electronic equipment 
fails to perform it designed function. Some of the activities includes: transform 
old and/or non-functioning electric and electronic equipment into second-hand 
and functioning equipment, replacing or repairing defective components, sales 
of products such as TVs, computers and mobile phones. 

Research Question 2 
What are the techniques for improving informal e-waste refurbishing m m 
Minna metropolis, Niger State? 

Table 3: Mean with standard deviation of EEE Refurbishers, EEE 
Recyclers, EEE Collectors, and Regulatory bodies on E-waste refurbishing 
techniques. 

, irng Ii · esjgn o , _components or easy repa r, c eemng an ·. 
,,:repl~cemimt (innovation_ design) .· · · • · 

ncourag ng anger , e a pro ucts an sower a so escence , 
(a 't'mize Ii elime -, ~q ' · .': ·/ '< ., 8 

' ' ' . 7 

·~t~f!1r!)ff1 
-.~~J~(~ 

3.3 Dis 
8 6 agr 

3 Be 

----- ·--------, ______ .., _____ _,.,. 
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I :'. Avoiding : glues that make sorting difficult (low~irripact of 

materials) 

3. .S 
57 8 

. 

Introducing re ur 1s · 

• . raining oca man 
4 

. components/modules. 
a 

· -
~lshod jl 

. 
1. e va ume O gh a decrease 3. 

. ,.B_. uc mn In . 5 

· in production and consumptmn ,alumes 

3 . . 

.. . . s iiarmliil ~ · - ~ 3, 
.. w 

: 

.J.i 

.6 
8 

3. .7 
57 3 

.a· 

.7 2. I. 4.5 .64 3.3 

8 25 0 3 2 
2 

.B 4.S .5 
B 3 9 

3. . -J,--- -.s 
2 2 55 3 

agr 
7 ee 
7 

Table 3 shows the mean and standard deviations of responses of the respondents 

on the techniques for improving in informal e-waste refurbishing. The result 

showed that items I and 2 are within the ranges of 3.55 - 3.61, two items which 

are agree. This shows that there are techniques for improving in the study area. 

thelf Items 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, and 15 where ctisagree because . 

means tes etween . 6- 3.46, these are practiced but at low level. ea 1
. b 3 2 

M nwhile, 

the standard deviation value of the 15 items in the Table 4.5 ranges from .5
9

_-

. 
. their 

.92 which means that the respondents were closer to each other m .. 

Th f h 
1·ab1htY responses. ere ore, t e closeness of the responses adds value to the re 
1 of the mean. 
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From the interview conducted with the repairers/refurbishers and the regulatory 
bodies shows that techniques for improving info1mal e-waste refurbishing is 
can-ied out but at the low level , in which is to reduced the volume of e-waste in 
the circulation. It involved reduction of e-waste materia1 to avoid environmental 
and health hazards impact to the reuse of product. Some of the techniques 
includes: Replacement and fixing of a broken component by bringing a device 
back to working order for further use, Extraction of parts and components for 
reuse, training local manpower , sales of refurbi shed products. 

2.2 Hypothesis 
Ho1: There is no significance difference in the mean responses of e-waste 
recyclers , electronic refurbishers and environmental protection agency on the 
activities in informal refurbishing of e-waste in Niger State, Nigeria. 
Table 4 

Analysis of variance of the mean responses of E-waste regulators, EEE 
refurbishers, EEE recyclers, EEE collectors as r~g_ards informal E-waste 
refurbishing activities in Minna, Niger State. 

Sum of Squares df Mean Square F Sig. 

Between Groups 
Within Groups 

• • 

The table 4 shows the one-way between groups analysis. of variance that was 
conducted for the mean responses of E~waste regulators, EEE refurbishers , EEE 
recyclers , as regards informal E-waste refurbishing activities in Minna, Niger 
State. The result of the analysis showed an f-ratio of 6.834 and a significance 
criterion (sig) of .000 which is less than p-value of .05. Therefore the null 
hypothesis was rejected. Hence, there is significanLdifference in the mean 
response of E- waste regulators , EEE refurbishers, EEE recyclers, EEE regards 
informal E-waste refurbishing activities in Minna, Niger State. 

Table 5 
Post-hoc comparisons using Tukey HSD test on the difference on the of E-
waste regulators, EEE refurbishers, EEE recycler~~s regards informal E­
waste refurbishing activities in Minna, Niger State. 
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l\)Group (J) Group Mean Std. 
Difference (I- Error 

Sig. 

J) 

EEE REPAIRERS 

EEE RECYCLERS 

EEE COllEClORS 

REGUlAlORY AGENCY 

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

95% 
Interval 

Confidence 

.3931 

'Ji\; 
.273□'' (, , 

~. . . 

};:~i< 

;;-:_i'.f ...... 

'.i•:~. 

Table 5 shows the result of Post-hoc comparisons using the Tukey HSD test on the difference in the mean responses of E-waste regulators, EEE refurbishers, EEE recyclers, EEE regards informal E-waste recycling activities in Minna, Niger State. The results indicated that the mean response for regulatory bodies (whose mean difference was -.65526, and asignificance criterion (sig) of 0.000) was significantly different from the mean response for collectors (whose mean difference was .65526 with sig of0.000). However, the mean responses of the 
repairers did not differ significantly from that of regulatory bodies or recyclers. Ho2: There is no significance difference between the mean responses of e-waste recyclers, electronic refurbishers and environmental protection agency on the 
techniques for improving informal e-waste refurbishing in Niger State, Nigeria. 

Table 6 

Analysis of variance of the mean responses of &waste regulators, EEE ~efurbi~her_s, _E1:E recyclers, EEE collectors as regards techniques for improving in informal E- ~~: : : · · • . • 

· · ··-·=· 152 I. LI ' iW:J~ The table 6 shows the one-wa b · .\ 5 · - ............. 
Y etween groups analysis of variance t conducted for the mean responses f E · . . EBB 0 -waste regulators, EEE refurb1sheis , 

Within Grou s 
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recyclers as regards techniques for improving in informal E-waste refurbishing 

in Minna, Niger State. The result of the analysis showed an f-ratio of 39 .116 

and a significance criterion (sig) of .000 which is I~ss than p-value of .05 . 

Therefore the null hypothesis was rejected. Hence, there is significant 

difference in the mean response of E-waste regulators, EEE refurbishers , EEE 

recyclers, EEE regards techniques for improving in informal E-waste 

refurbishing in Minna, Niger State. 

Table 7 

Post-hoc comparisons using Tukey HSD test on the difference on the of E­

waste regulators, EEE refurbishers, EEE recyclers as regards techniques 

for improving in informal E-waste refurbishing in Minna, Niger State. 
(I} Group 

EEE REPAIRERS 

EEE RECYCLERS 

EEE COLLECTORS 

REGULATORY 
AGENCY 

(J) Group Mi.au u1111:n:m,1:: ,,- ,:nu. "" /U 11u1111ui.111,i. Interval 
J) Error 

1111 I I 

1111 [[f 'f } 
' I .13570 .007 -.7846 I ' I I I 

GENCY 
'EI' - . 

~_,,,_:..-......!t...:.&;o~~ 

EE COLLECTORS .600 □□· 

EG : 
) 

J;EN ......::....-;r_;--

EE REPAIRERS -1.IOOOO' .18168 .DOD -1.5719 -.6281 

EE REGY.~~ _:??jtJTiifoo 
EGULATORY -1.54211' .15816 .ODO -1.8530 -1.1312 

AGENCY 
:EtEJR1:P~IRERS~r>;.J:·11· A:42IT:i.c~1i .. . ~fmt1157□1~!ll007~,r:oB'9·e~?-J'J;'Fltf7g4c;Jf.;_0e: 
,i:.J :<.,.a,,J:; .;,.,c.,,,_.,_ ,.,,:.,.,,,,.e,1f:. , L»~'-''-'••~ ,. ""= ,,.d!,<,_,\:1_ .,._,~,,/.;;;s..,,,.-~f:l." . .,_,,):!~h,U,.,,"··,<i'dt ,,_.,=!,!j ll,J,,__.-:c> . .-1, 

EEE RECYCLERS .84211' .13570 .ODO .5886 1.2846 
ey .. ,, . ,,. ·:.-~ •., 

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

Table 7 shows the result of Post-hoc comparisons using the Tukey HSD test on 
the difference in the mean responses of E-waste regulators, EEE refurbishers , 
EEE recyclers, EEE regards te,chniques for improving in informal E-waste 
refurbishing in Minna, Niger State. The results indicated that the mean response 
for regulatory bodies (whose mean difference was -.94211 , and asignificance 
criterion (sig) of 0.000) was significantly different from the mean response for 
repairers (whose mean difference was0.44221 with sig of0.07). Which also 
differ significantly for recyclers (whose means difference was 0.5000 with sig 
__________ .,,_ _ __.,...,,.,,.,_.., .. _____ , ____ ._,,...,,.,,,," ___ W~"'J:l'~::z 
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of the repairers differ significantly from 
of 0.013. However, the mean responses 

that of recyclers. 

D_IS~USSION OF Fl~~~::Ste refurbishing activities in Minna metropolis, 
Fmdmgs on the mforma . 

1 
evealed that E-waste is transformed from old 

Niger State, res_ear_ch ques~ion ' ~nance with Ari (2016) states that refurbishers 
to new These fmdmgs are m cons . . d 

· . f ld and/or non-functioning electric an electronic 
or repairers trans orm o . · h b 1 • 

. • d h nd and functioning equipment eit er y rep acmg or 
equipment mto secon - a . 1 · 
repairing defective components and/or by perfo~ing c eaning _and repair 
activities in order to make the second-hand equip_ment appealing to the 

customers. . . 
The findings also show that most refurbishers also engage in marketing and 
sales of the refurbished products. Osibanjo et al., (2016) also reported that each 
refurbisher typically focuses on a distinct group of products such as cooling and 
freezing equipment, air-conditioners, small household equipment, TVs, 
computers or mobile phones. The activities of the refurbishers pose threat to 
both human health and environment due to the discharge toxic fume. 
An interviewed based on refurbishing activities ·shows that most of the 
repairers/refurbishers said refurbishing activities are done to prolong the life of 
an Electrical Electronic Equipment. Some of the activities includes: repairing 
of non-functioning equipment, transforming of old equipment to new, replacing 
of damage components (Repairer, May 05, 2021). 
Refurbishers/Repairers interviewed also contributed that Refurbishers or 
rep~irers t~ansform old and/or non-functioning electric and electronic 
eqm?i:rient mto s_econd-hand and functioning equipment either by replacing or 
rep_a1~1?g ~efective components and/or by performing cleaning and repair 
act1v1t1es m order to make the second hand equipment appealing to the 

c(;s~omb~rsh, alsMo en
6
gage in marketing and sales of the refurbished products 

e ur 1s er, ay , 2021). 
The findings on the techniques f • . . . . . 
in Mi~a, Niger State shows th~: improvmg in informal e-waste refu:b1shmg 
refurbishing in Niger State there s~ould be adequate electromc waste 
repairs are carried out to ' r~s~a~ch queStion 2 reve_al~d that refurbishing and 

. . mm1m1ze Ewa t d the 
pnnc1ple of reuse in their d - s e an manufacturers employ 
volume of waste generated ?ro h uct to minimize E-waste. Also limiting the 
environmental and/or hum isht e next most effective option to;ard lowering 
th ' b an ealth imp t f . 

is can e seen as a literal red . ac s rom end-of-life treatment. Again, 
a decr~ase in production and c::~: i~ the volume of waste generated through 
materials embedded in the equi me Phon volumes, or a reduction of hazardous 
that the demand for virgin mte . ~t used. Cooper & Gutowski (2017) disc~ss 

na s decreases by a-third with a substantial 
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secondhand market, and the energy used throughout the useful life of a 
computer is just one quarter of what is required to manufacture the computer. 
Choosing to re-circulate a used product back into the market extends its lifetime 
and decreases volume of problematic waste generated. 
Also, the findings shows that Repair, included in the category of reuse, is the 
replacement or fixing of a broken component, bringing a device back to working 
order for further use. With the principle of refurbishing which is avoidance, 
reduction, reuse and repair, E-waste will be minimized and Niger State wi ll be 
able to achieve true and better handling method. The finding revealed the need 
for an established guideline from regulatory bodies that wi ll improve the 
refurbishing practices in Niger State. 
With regards the interview section with repairers/refurbishers and regulatory 
bodies based on the techniques for improv ing in informal e-waste refurbishing 
reveals mainl y the method adopted to reduced e-waste environmental and health 
impacts . One of the refurbishers sa id : "refurbi shing--techniques involved the 
replacement or fi xing of a broken component and also, bringing a device back 
to working order for further uses (refurbi sher, May 6, 2021 ). 
Regulatory bodies also attest that techniques for improvement in informal e­
waste refurbishing involved replacement of damage component. One of the 
regulatory interviewed said: "Techniques for improving informal e-waste 
refurbishing involved method adopted by the technicians to bring back the life 
of damage equipment putting into consideration the _health and environmental 
impact of e-waste hazards ; methods like avoiding the use of hazardous 
materials , replacing damage part and making them work again, repair and reuse 
(Regulatory body, June, 17 2021)" . 

CONCLUSION 
Technological advancement has contributed greatly to large increase in volume 
of electronic waste globally, which indirectly pose threat to the environment 
and health. Several attempts has been made towards be-st handling practices and 
minimizing E-waste ha,zards but have not yielded positive result. However, this 
study investigates the informal e-waste recycling and refurbishing activities in 
Minna, Niger State. The study found out that E-waste is not properly collected 

and adequately handled in Niger, State. 

RECOMMENDATIONS 
The following recommendations were made based on the findings of the study: 

1. Technology of new to sort valuable materials from E-waste should be 
provided by the Government. Principle of reuse in a product should be 
employ by the manufactures to minimize e-waste, and also electrical and 

125 africanscholarpublications@gmail.com 

2021 



1111\\I 

111\\\\\\ 

·~\\1111 

·,i;11i\ll 

,,\\\\\\\\ ~ 

I il•l\llli ) 

·1\\1111 
n 

electronic equipment supplier should be adequately _encouraged to 
implement the minimization practi~es of e-waste regulation. 
Environmental protection agencies should ensure ~hat E-waste is 

2. separated at the point of collectiqn and e-waste collection should be on 
daily basis, also waste collection centres should be kept at every strategic 
place in the environment. . . 

3. Environmental agencies should organiz~ regula~ enhghtment and 
sensitization programme for the personnel involved in E-waste. 
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