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Abstract

Notwithstanding the benefits accruing from sachatew production and consumption, the indiscrimirete
improper disposal of the waste poses huge enviratahgroblems. The study therefore identified fasto
responsible for indiscriminate disposal of sacheitew wastes in Anambra State, Nigeria. Structured
questionnaire were used to collect data from a &arap 161 respondents. Percentage, mean scor@r fact
analysis, Pearson’s correlation matrix of intettietaand Principal Component Analysis (PCA) wereplayed

for data analysis. Statistical analysis of the ddtaws attitude/behaviour (0.620) and people’s ignce of the
effects (-0.532) as psychological factors respdesibr indiscriminate disposal of sachet water washile
affordability (0.562) and lack of recycling plan®.610) were economic factors responsible for irrilisinate
disposal of sachet water waste. Attitude and n88dLQ %) and environmental control (13.24%) weke ttho
underlying dimensions used in explaining theseofactvhich are responsible for indiscriminate digposf
sachet water waste. For proper and adequate dispbssachet water wastes, the study suggests public
enlightenment campaigns aimed at helping peoplagsh#heir attitude about indiscriminate disposatathet
water waste.
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1. Introduction

Sachet water is the packaging of drinking wateraimon-biodegradable synthetic polyethylene
(polythene). Sachet water is popularly called puater in Nigeria. Sachet water was introduced &oNlgerian
markets around 1990 but its regulation by the NwticAgency for Food and Drug Administration and €oh
(NAFDAC) started in 2001 (Akunyili, 2003). Sachetter gained much popularity in Nigeria because the
product is convenient for use, affordable and enuaally viable. It brought ‘potable’ water to theatsteps of
many Nigerians. The venture has also given employrie Nigerians which enables them to put food loeirt
table.

Notwithstanding the benefits accruing from sacheatew production and consumption, the
indiscriminate disposal of the waste in various esiked sites such as along the streets, guttersrmarks,
schools, markets, homes, and venues of socialifurscetc. poses a lot of threat on the environrespecially
on the soils on which farming is done. The saclats made of non-biodegradable synthetic polyetleylen
(polythene) which does not decompose in the sa@heafter many years. The polythene even when sigljeo
burning produces major known and harmful green dg@ases (GHGS) like carbon monoxide, nitrous oaials
carbon dioxide.

Sachet water waste disposal is a vast problermteds to be tackled because of the implicatiohast
on biophysical environment such as soil, vegetatn and water. Some studies have examined the
environmental problems of sachet water waste exesranle Okafor (1999); Toyobo, Oyeleke and An{a6;13);
Ezeokpube, Obiora and Phil-Eze, (2014). OthersAifkgadike, (2006); Mojekeh and Eze, (2011) examitted
water quality of sachet water. Virtually most lature reviewed, concentrates on either the watelitgor the
environmental problems associated with sachet walbere was no detailed study on what prompts leeiap
indiscriminately dispose sachet water waste. Thdystherefore sought to identify respondents’ pption on
the factors responsible for the indiscriminate d&g of sachet water wastes in the study areadmmdify major
underlying component influencing these factors.

2. M ethodology

The study was conducted in Anambra State, Nigekimambra State is located°16'00"N and
7°00'00"E (www.evi.com)The State has a total of 21 Local Governments Afeds.As) namely: Aguata,
Anambra East, Anambra West, Anaocha, Awka Northkaé\B8outh, Ayamelum, Dunukofia, Ekwusigo, ldemili
North, Idemili South, lhiala, Njikoka, Nnewi Norti\inewi South, Ogbaru, Onitsha North, Onitsha South,
Orumba North, Orumba South and Oyi.

Seven (7) L.G.As namely Aguata, Awka North, Awkai®o Nnewi North, Nnewi South, Onitsha North
and Onitsha South were purposively selected becafisdense populations in these areas and also high
concentration of sachet water factories. Two caiegmf respondents were used. They were : houdghbht
consume sachet water and workers in the factores wachet water is produced. In each L.G.A, 2Gd¢ioalds
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were identified from the communities/wards. Thedseaf these households served as respondentsgdesa
total of 140 respondents (i.e. 20 heads of housshwolultiply by 7 L.G.As). Furthermore, in each 1AG1
sachet water factory was identified and 3 high rstalff in each factory served as respondents. Jane a total
of 21 respondents (i.e. 3 respondents multiply bgciories). Therefore a grand total of 161 resjeoitsl were
used for the study.

Eight structured factors in the checklist were usednalyze the respondents’ perception on theffact
responsible for indiscriminate disposal of sachetew wastes in Anambra State. The mean score of the
responses was assessed on Likert five point respmmginuum scale of ‘Strongly Agreed was rateAdreed 4,
Undecided 3, Disagreed 2 and Strongly Disagreeddding all the ratings together gave a total ofpbints.
Therefore, in the interpretation, any mean score3.6f and above is considered a factor responsiie f
indiscriminate disposal of sachet water waste. gadicy relevance, data were further subjected taaratory
factor analysis procedure using the principal faatedel with varimax in grouping the reasons. Owdyiables
with loadings of 0.4 and above (10% overlappingarare) were used in naming the factors while véemkhat
loaded high in more than one factor were disca{@unrey, 1962). The result was further subjecteBrincipal
Component Analysis (PCA) to identify major undemtyicomponent influencing the factors responsible fo
indiscriminate disposal of sachet water wastes.

3. Resultsand Discussion

3.1 Factors responsible for indiscriminate dispo$aachet water wastes

3.1.1 Percentage, mean and factor analysis distribution of respondents on factors responsible for indiscriminate
disposal of sachet water wastes

Table 1 shows the relative frequency distributionrespondents’ perception of the factors respoasibl
for indiscriminate disposal of sachet water waskgries in the Table indicate: Attitude and Belbawvi(Z1):
The responses indicating that attitude and behavibthe people over indiscriminate disposal othea water
wastes scored 34.4% under Strongly Agreed colur@rh98 for Agreed, 18.1% for Strongly Disagreed while
11% and 6% were scored for Disagreed and Undecgabctively. The analysis recorded a mean sco8e5of
which was above cutoff mean of 3.0, this implieattdl is one of the factors responsible for indimgrate
disposal of sachet water in the study area.

Affordability (Z2): From the sampled respondenteiothe affordability of sachet water as a factbe
result was equally high, with a mean score of Strongly Agreed has the highest score of 44.1%qpva@d by
Agreed with 20.4%, Disagreed scored 14.8% whiler&jty Disagreed and Undecided were recorded f@%1.
and 9% respectively. 64.5% of the respondents \eelieat Z2 contributes to the factors simply beeaitiss
cheap to buy. 26.6% of the respondents do notJeelieat Z2 could be a factor while 9% of the resjsoris
could not air a view on Z2.

Lack of law enforcement against offend@3): The responses indicating that lack of lavioescement
against offenders over indiscriminate disposalamhgt water wastes scored 45% under Strongly Agrekeann,
40.2% for Agreed, Undecided, Strongly Disagreed Bishgreed obtained very low scores with 6.2%, 6 a
2.6% respectively. 85.2% of the respondents belibaeZ3 could be a factor and could be reducepayng of
fine, 6.2% could not express an opinion on thisnZille 8.6% do not believe that Z3 could be a fackomean
score of 4.2 was high, which implies that B3 is afig¢he factors responsible for indiscriminate disal of
sachet water wastes.

Lack of recycling plants (Z4): From thesuét, the sampled respondents that indicated lddleaycling
plant as a factor that contributes to indiscriméndisposal of sachet water wastes scored 42.4% éyteed
column, 30.5% for Strongly Agreed, 19.8% for Undied while 5.4% and 1.9% were scored for Disagreed a
Strongly Disagreed respectively. The analysis retdra mean score of 3.9 which was high, this imspiiet
people opinion was high because 72.9% of the relgur agree that Z4 can be a problem unless wiegoled
to produce other new useful products. 19.8% ofdéispondents could not express an opinion on thisifavhile
7.3% of the respondents disagree that Z4 couldfbetar.

Lack of dustbins/dumpsters (Z5): Resporiselécating lack of dustbins/dumpsters as a fastdich
contributes to indiscriminate disposal of sachetewavastes recorded 67.7% for Strongly Agreed, %9fér
Agreed, 6.2% for Disagreed, while 5% and 1.5% wep®rded for Undecided and Strongly Disagreed.%7.2
of the respondents strongly agreed that Z5 is bleno, therefore provision of dustbins and dumpsitegrious
strategic places could help to minimize the probléh7% of the respondents disagree that Z5 could be
problem while 5% of the respondents could not espan opinion on B5. A mean score of 4.5 was obdhin
the result which implies that people’s opinion dhas very high.

People’s ignorance of the effects (Z6): Skahpespondents indicating people’s ignorance efdfiect on
indiscriminate disposal of sachet water wastesrokrb Strongly Agreed the highest score with 34 ffowed
by Agreed with 31.4%, 26.5% for Undecided, 5% fasdgreed and 2.8% for Strongly Disagreed. Our aimly
returned a mean score of 3.9 and this impliespgbaple response was high. 65.6% of the respondgnte that
Z6 can be problem since there is no enlightenmesgramme organized for the public on the effect526 of
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the respondents were indecisive to express anapioin Z6 while 7.8% of the respondents disagret Zba
could be a factor.

No recollection incentives (Z7): The resudtorded responses indicating that no recollectimertives
could be a factor that contributes to the indisarate disposal of sachet water wastes scored 5Qu7dér
Agreed column, 30.5% for Strongly Agreed, 12.3% frdecided while 4.3% and 2.2% were recorded under
Disagreed and Strongly Disagreed respectively. 8 ler strong consensus that 81.2% of the resptmdgree
that Z7 contributes to the factors responsibldarfdiscriminate disposal of sachet water wastesdnergiving of
rewards, 12.3% of the respondents could not ex@nespinion while 6.7% disagree that Z7 could lfactor. A
mean score of 4.0 was obtained from the resultclhvimplies that people response was high.

Its portability (Z8): Recorded 37.8% for Stgly Agreed, 34.8% for Agreed, 15.1% for Stronglgréed,
7.1% for Disagreed and 5.2% for Undecided. 72.6%h@frespondents believe that Z8 contributes imeigrie
the factors responsible for indiscriminate dispaxfasachet water wastes due to its light weight2%® of the
respondents do not believe on Z8 while 5.2% wenilling to air an opinion on Z8. Our analysis olmadl
result of a mean score of 3.7, which implies theggde’s opinion on Z8 was equally high in the stadga. From
the above analysis, we can conclude that peoppérian on the factors responsible for indiscrimendisposal
of sachet water wastes in the study area was lgause all the variables were high

For policy relevance, data were further subjecte@xploratory factor analysis procedure using the
principal factor model with varimax in grouping tfectors. Table 1b shows varimax rotated factofamtors
responsible for indiscriminate disposal of sachetewwaste. Based on the variable loading, twoofacivere
identified and named. Factor one was named psyglualbrelated factors while factongas named economical
related factors.

Entries in the Table show that factors that loategh under psychological related factors (factor 1)
were attitude and behavior (0.620) and people’srigince of the effects (-0.532). The Table equsttigws that
the factors that loaded high under economical edldhctors (factor 2) were affordability (0.562)dalack of
recycling plants (0.610). Lack of law enforcemegaiast offenders was discarded because it loadgdunder
the two factors.

Table 1a. Relative frequency distribution of thetfas responsible for indiscriminate disposal afhed water
wastes

5 4 3 2 1
Code Factors 5 = = .
33 3 2 Y S
£8 8 g 2 52 5 g
=) =) c @ 5.4 ° [}
n < < o) a » A (= =
Z1 Attitude and behaviour 184 163 32 59 97 535 35
34.4% 30.5% 6.0% 11.0% 18.1%
Z2 Affordability 236 109 48 79 63 535 3.7
44.1% 20.4% 9.0% 14.8 11.8%
Z3 Lack of law enforcement against 241 215 33 14 32 535 4.2
offenders 45.0% 40.2% 6.2% 2.6% 6.0%
Z4 Lack of recycling plants 163 227 106 29 10 535 3.9
30.5% 42.4% 19.8% 5.4% 1.9%
Z5 Lack of dustbins/dumpsters 362 105 27 33 8 535 4.5
67.7% 19.5% 5.0% 6.2% 1.5%
Z6 People’s ignorance of the effects 183 168 142 27 15 535 3.9
34.2% 31.4% 26.5% 5.0% 2.8%
z7 No recollection incentives 163 271 66 23 12 535 4.0
30.5% 50.7% 12.3% 4.3% 2.2%
Z8 Its portability 202 186 28 38 81 535 3.7
37.8% 34.8% 5.2% 7.1% 15.1%

Source: Field work, 2013
Table 1b. Varimax rotated matrix on factors resgaador indiscriminate disposal of sachet watestes

Reasons Factorl (Psychological Factor2 (Economical )
Attitude and behaviour 0.620 0.267
Affordability 0.262 0.562

Lack of law enforcement against offenders 0.571 0.554

Lack of recycling plants 0.442 0.610

Lack of dustbins/dumpsters 0.262 0.173
People’s ignorance of the effects -0.532 0.226

No recollection incentives 0.340 0.532

Its portability -0.256 0.252

Source: Field work, 2013.
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3.1.2 Underlying component influencing the factors responsible for indiscriminate disposal of sachet water
wastes

Furthermore, Principal Component Analysis (PCAxswemployed to identify major underlying
component influencing the factors responsible fodiscriminate disposal of sachet water wastes. The
relationship between the factors responsible fdisgriminate disposal of sachet water wastes webkshed
using the Pearson’s correlation matrix of intetiela A correlation matrix of all the factors usedthe analysis
is presented in Table 2. This matrix shows thatesainthe variables are equally correlated amongtiedves
and contributed nothing significantly. It eventyatesulted into 8X8 matrix of the interrelationshirom the
matrix presented in the table above, four (4) \deis have positive correlations with each otherilevthe
remaining four (4) variables have no significantretation coefficient. A total of two (2) significa correlations
coefficient at 0.05 levels were obtained, whil@tl of four (4) variables have significant cortela coefficient
at 0.01 levels. Variables that have significantrelations are Attitude and Behaviour (Z1), Affordiy (Z22),
Lack of law enforcement against offenders (Z3) hadk of recycling plants (Z4) while variables thatve no
significant correlations are Lack of dustbins/dutaps (Z5), People’s ignorance of the effects (Z8p
recollection incentives (Z7) and Its portabilityg)Z
Table 2. Correlation matrix on the factors thatrasponsible for indiscriminate disposal of sach&ter wastes

Code Z1 Z2 Z3 Z4 Z5 Z6 z7 Z8
Z1 1.000
z2 .822 1.000
Z3 .934* .827 1.000
Z4 .666 .509 .868 1.000
Z5 .781 .989** .828 .551 1.000
Z6 .545 .585 .803 .919* .668 1.000
zi .754 499 .889 972% .510 .809 1.000
Z8 .990** .812 .973** .764 .788 .655 .830 1.000

*Correlation is significant at the 0.05 level
**Correlation is significant at the 0.01 level
N.B: Significant coefficient is +0.9 at 95% corgiace level

To reduce the effect of this inter-correlation, P@Ansformed our factors of varimax rotation into
orthogonal components, which was utilized to mazanvariances and place the component axes in aeiniq
position such that the components can be intemgpreyesignificant loadings exceeding 0.7. After thggimax
rotation, two (2) components were obtained. The ¢amponents with their variable loadings (i.e. etations
between each variable and that factor); their eigdues (i.e. the sum of the squared loadings)p#reentage of
total explained variance; the cumulative percentageained by each factor are represented in Table
Interpretation of the Components

From Table 3, it was observed that Compoheniplains 80.10% of the total variance amongftaors,
while Component Il explains the least with a petaga of 13.24%. Thus, the two components explaiB4338
leaving a total variance of 6.66% unexplained.

Component |

Component | has an eigen value of 6.408 and expBMn10% of the total variance. High positive |oagi
were found on five (5) variables namely AttitudedaBehaviour (Z1), Affordability (Z2), Lack of law
enforcement against offenders (Z4), Lack of dustiinmpsters (Z5) and its portability (Z8). Theseialales
describe the underlying dimension of attitude aeddof people towards indiscriminate disposal ohsawater
wastes.

Component Il

Component Il has an eigen value of 1.059 and tlptams 13.24% of the total variance in the ranwadat
Together with Component |, it explained a total Glative variance of 93.34%. It has high positivadimgs on
three (3) variables namely Lack of recycling plag#sl), People’s ignorance of the effects (Z6) and N
recollection incentives (Z7). These variables dbscthe underlying dimension of environmental cohboth
from the general public and the sachet water priogumompanies. Therefore, the two (2) componenpéained
almost all the variance at 93.34%, leaving 6.66%heftotal variance unexplained.
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Table 3. PCA of the factors responsible for indietmate disposal of sachet water wastes (Varimatafitm)
Code Components
I Il
Z1 Attitude and Behaviour *.809 478
Z2 Affordability *956 .230
Z3 Lack of law enforcement against offenders *710 .698
Z4 Lack of recycling plants .288 *.954
Z5 Lack of dustbins/dumpsters *917 .282
Z6 People’s ignorance of the effect .347 6.83
z7 No recollection incentives 321 *928
Z8 Its portability * 759 591
Eigen value 6.408 1.059
% of explained variance 80.10 13.24
Cumulative% 80.10 93.34

*Significant loadings exceeding 0.7.
Source: Field work, 2013

The PCA model has been used to identity (2) important components which could be emploted
explain the factors responsible for indiscrimindisposal of sachet water wastes. The model hasftraned
eight (8) variables to two (2) underlying dimensiavhich are shown in Table 4.

Table 4. The relative strength of the major factesponsible for indiscriminate disposal of sastater wastes

S/IN  Components Underlying dimensions Relative contribution Cumulative
(100%) (100%)
1 | Attitude and need 80.10 80.10
2 Il Environmental control 13.24 93.34

4. Conclusion

The indiscriminate disposal of sachet water wastearious undesired sites such as along the streets
gutters, motor parks, schools, markets, homes,vandes of social functions etc. poses a lot ofathom the
environment especially on the soils on which famgnis done. Such threats prompted the need to fgehte
factors responsible for its indiscriminate dispo&aatistical analysis of the data shows attitueledtyiour (0.620)
and people’s ignorance of the effects (-0.532)s3&mwlogical factors responsible for indiscrimindisposal of
sachet water waste while affordability (0.562) dadk of recycling plants (0.610) were economic dast
responsible for indiscriminate disposal of sachatewwaste. Principal Component Analysis (PCA) used to
transform the eight (8) variables to two underlyidgmensions to explain the factors responsible for
indiscriminate disposal of sachet water waste titsid¢ and need (80.10 %) and environmental cot®24%).
For proper and adequate disposal of sachet watstes/an other to save our environment, the studygests
public enlightenment campaigns aimed at helpingpfgeohange their attitude about indiscriminate oésp of
sachet water waste.
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