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ABSTRACT

Globally, there has been an increase in population that has led to increased
urbanization and change in consumption patterns. This has led to an
increase in solid waste generation. Commercial enterprises have also
increased exponentially, which has resulted in an increase in solid waste
generation worldwide and Kakamega town. This study sought to analyse the
influence of the levels of awareness, willingness to pay, and incentives on
solid waste collection, transportation, and disposal by commercial
enterprises in Kakamega town. A cross-sectional research design was
employed. A minimum sample size of 300 commercial enterprises was drawn
from a study population of 1,372 commercial enterprises using Taro Yamen
formula. Simple random sampling was used to identify the commercial
enterprises within the study area. Purposive sampling was used to identify
key informants such as the Town Manager and the Director of the
environment who were interviewed. Primary data were collected through
structured questionnaires administered to the commercial enterprises,
interview schedules for key informants, focused group discussions, and
photography. Quantitative data were analysed using descriptive statistics:
percentages, frequencies, means, graphs, and pier chats. Qualitative data
were analysed thematically along with the research objectives and presented
in narrative form. Spearman’s rank correlation was used to determine the
relationship between the dependent variables as explained by the
independent variables in the study; Levels of awareness, willingness to pay,
incentives. The analysed findings were presented inform of tables, figures,
and plates. Results shows that the awareness levels on solid waste
transportation and disposal were extremely high at r=0.882, compared to the
collection at r=0.375. Thus, the frequency of solid waste collection could not
influence the frequency of solid waste transportation and disposal. Provision
of incentives such as reduced charges, provision of defined transfer point,
provision of waste holding bins were extremely high thus influencing the
solid waste management practices by the commercial enterprises at r=0.830.
Most of the commercial enterprises were willing to pay for solid waste
management to the municipal council at 64%. Using the results, the County
Government of Kakamega can incorporate all the waste generators in the
solid waste management hierarchy thus improving on solid waste
management practices and converting the waste into cash.
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I. INTRODUCTION

In 2018, global solid waste generation stood at 11.2 billion
tonnes generated every year [1]; of which only about 37%
was properly managed. It is argued that commercial
enterprises globally have sufficient knowledge on the
implication of unmanaged or poorly managed solid wastes
but still violate solid waste management practices [2].
Moreover, [2], it was added that low income among the
commercial enterprises in the global south contributes 63%
of poor solid wastes managed globally. It was reported that in
Europe, the solid waste collection covers 98%, whereas
member countries minimize direct disposal and embrace
making sustainable products from wastes [3]. These studies
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agree that despite developed countries improving in the solid
waste collection (98%), there is still an increase in the solid
waste generation which has escalated the cost of solid waste
management.

In Africa, the municipal councils are known for solid waste
management practices [4]. Thus, commercial enterprises do
not do much to help the situation [5], hence resulting in
ineffective collection methods [6]. Commercial enterprises
are willing to pay for solid waste management practices, but
financial constraints limit the participation of some
commercial enterprises [7], [8]. Despite the commercial
enterprise high levels of awareness in solid waste
management, they are not involved, which exacerbates poor
solid waste management practices [9]. These studies
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appreciate the willingness to pay for solid waste management
practices by the community and households, however, little
focus was given to the commercial enterprises.

In Kenya, it was noted that poor solid waste management
practice was contributed to scanty public awareness [10].
Moreover, it was agreed that income and education among
waste generators were the essential determinants of solid
waste generation and its management practices [11], [12].
While it was concluded that solid waste management
challenges were contributed to by poor levels of awareness
among key players and inadequate funding for waste
management [13]. These studies have helped us understand
that lack of awareness and income highly influenced solid
waste management practices in the municipality but not in
commercial enterprises.

In Kakamega town [14], it was noted that the exacerbated
solid waste management challenges are caused by a lack of
commercial enterprise participation in solid waste
management practices [15]. It was added that there are
inadequacies in awareness creation and financial constraints
among commercial enterprises. Furthermore, the lack of
awareness and inadequate financing among the
municipalities have negatively impacted solid waste
management practices [16]. Besides, it was revealed that
most commercial enterprises seldom participate in solid
waste management practices [17]. It is known from these
studies that low levels of awareness and financial constraints
negatively affected solid waste management in general;
however, they were not specific to commercial enterprises.

Il. PROBLEM STATEMENT

Globally, the developed countries generate a lot of waste;
however, they have excellently implemented their solid waste
management practices. In the global south, commercial
enterprises are not directly involved in solid waste
management practices. Thus, there is limited literature
capturing their level of awareness. In Kenya, lack of
awareness and income highly influence solid waste
management practices in the municipalities. Besides, only a
few studies have looked at the influence of commercial
enterprises in solid waste management practices. In
Kakamega municipality, the previous studies showed that
there was a low level of awareness and financial constraints
among its urban population. This had a negative effect on
solid waste management practices by the municipality.
However, these previous studies were not specific to
commercial enterprises in Kakamega town. Moreover, these
studies concluded that the commercial enterprises had a
perceived notion that Kakamega municipality has the sole
responsibility on solid waste management practices. From
these backdrops, there was a need to investigate how the level
of awareness, willingness to pay and incentives influence
commercial enterprise solid waste management practices.
This study is important as it will help Kakamega municipality
to come up with practical solutions that will address the
inadequacy in awareness levels, funding and incentives. The
purpose of this study was therefore to analyse the levels of
awareness, willingness to pay, and incentives influencing
solid waste collection, transportation and disposal by
commercial enterprises in Kakamega Town, Kenya.
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I1l.  CONCEPTUAL FRAMEWORK

This paper hypothesis that level of awareness, willingness
to pay and incentives (perception, behaviour, income level,
education level and motivation — return fee) is a determinant
of solid waste management practices by commercial
enterprises.

Independent
variable
Dependent
Levels of variahle
awareness, -
willingness to pay Solid waste
and incentives mana_gement
- Income level, practices
" Education s - Collection
level - Transporta
- Motivation — tion
return fee - Disposal
Intervening
Variables
-Governance
—Policy

Fig. 1. Conceptual framework.

IV. MATERIALS AND METHODS

This study was conducted in Kakamega town central
business district. Kakamega town generates about 1,632
tonnes of waste per day [18]. Thus, there is increased solid
waste generation by the commercial enterprises in Kakamega
town which are left littering and a nuisance to the
environment. The cross-sectional research design was used to
assess solid waste management practices by the commercial
enterprise in Kakamega town. In 2019 the total population
was 1,867,579 inhabitants with an urban population of
188,212 within an area of 155.2 km? [19]. Thus, Kakamega
Town central business district (CBD) has about 1,372
commercial enterprises, which formed the target population
and were sampled using simple random. The key informants
of this study were made up of the municipal manager and the
Kakamega County Director of Environment for the National
Environment Management Authority (NEMA) and were
sampled purposively. The sample size was calculated using
the Taro Yamane formula for a study population of less than
10,000.

Formula target population less than 10,000, the sample size
was determined as follows (Commercial enterprises = 1,372)

n
Mo =1
1+ @D 7 D
384 ] ]
no = m = 300 Commercial Enterprises
1372

Data collection were done using questionnaires, interviews
guide, focus group discussion and photography. Only primary
data was given priority in this study as it provided the most
important and necessary data required to answer questions.
Quantitative data were coded and analysed using Statistical
Package for the Social Sciences (SPSS) version 25 at 0.05
significance level. Data were presented in tables and figures.
Qualitative data were coded and reported in verbatim that
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triangulated with the quantitative data. Reliability was
achieved through a pre-test of tools which scored 0.785.
While validity was achieved through cross-checking with
supervisors. Finally, the researcher obtained permission from
Maseno University Ethics Review Committee and the
National Commission for Science, Technology, and
Innovation (NACOSTI) to carry out the study to guard
against ethical issues. Confidentiality of information and
anonymity of data recording was assured using written
consent on every questionnaire.

V. RESULTS

A. Demographic Characterization of the Prison Officers
The researcher sought to establish the level of awareness
among commercial enterprises in Kakamega town. The

findings are presented in Table | on the collection,
transportation and safe disposal of solid wastes.

TABLE I: LEVEL OF AWARENESS AMONG COMMERCIAL ENTERPRISES

levels of Notat Slightly Moderately  Very  Extremely
Awareness all aware aware aware aware
Collection 103.3% 20 6.7% 68 22.7% 10836.0% 94 31.3%

Transportation 5618.8% 37 12.4% 28 9.4%
Safe disposal 5016.8%43 14.4% 42 14.1%

63 21.1% 114 38.3%
51 17.1% 112 37.6%

According to the findings in Table I, the awareness levels
on solid waste management practices by the respondents were
very aware and extremely aware at (67.3%) on the collection,
transportation to transfer point/disposal site (59.4%), and safe
disposal (54.7%).

This finding was corroborated by a focused group
discussion that stated that:

...each individual cleans his/her business premises
and leaves the waste for the municipal council to
transfer to the final disposal site. Also, the vehicle
used in transportation is open up thus do litter on the
way to the disposal sites. We believe the little
money we pay to the municipality should be enough
for waste management within the CBD.

Whereas the key informants added by stating that:

... we have engaged commercial enterprises in solid
waste management practices. Though not explicitly,
but we have tried to create awareness.

... I know, as an authority on environmental matters,
we have the responsibility of educating the
commercial  enterprises  especially  through
environmental audits on a commercial enterprise.
There are commercial enterprises that are aware of
solid waste management practices from the
recommendation made on the environmental audit
action plan.

A spearman’s rank correlation coefficient was computed to
ascertain the relationship between waste collection and
transportation and safe disposal. The results were presented
in Table II.
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TABLE II: CORRELATIONS FOR WASTE COLLECTION, TRANSPORTATION,
AND SAFE DISPOSAL

CollectionTransportation d_Safe
isposal
cormeltion 1000 0375”0385
Collection _Coe icient
Sig. (2-tailed) 0.000 0.000
N 300 298 298
. Correlation 4375+ 1000 0.882"
Spearman S Transoortation Coefficient
tho P Sig. (2-tailed) 0.000 0.000
N 298 298 298
Correlation g5 0gg2"  1.000
Safe disposal _Coefflm_ent
Sig. (2-tailed) 0.000 0.000
N 298 298 298

**_Correlation is significant at the 0.01 level (2-tailed).

The results from Spearman’s rank correlation coefficient
in Table Il, show that the awareness level of collection
(r=0.375) which is close to zero can weakly predict the
awareness level on transportation and disposal of solid
wastes. However, it could be seen that transportation
(r=0.882) and disposal (r=0.882) which is close to one means
that extremely aware tend to occur together. Thus, if the
respondent were participating in solid waste transportation,
then they were extremely aware of the disposal site; while
awareness in the collection does not influence transportation
and disposal. These findings were triangulated by focused
group discussion stating that:

...the respondents were aware of their waste

transportation thus final disposal sites e.g. most of

the waste is disposed at Rostaman dumpsite, little is

taken back to Nairobi for recycling. For those who

collected dumped it at the transfer station.
B. Willingness to Pay

The willingness to pay for commercial solid waste

management was examined in Kakamega town's central
business district. The willingness to pay, payment for
collection and payment for transportation. Table 11l presents
the findings.

TABLE I1l: WILLINGNESS TO PAY

Willingness to pay Frequency (n)  Per cent (%)
Willing to pay for

Yes 192 64

No 108 36
Payment for Collection

Daily 203 67.6

Weekly 97 324
Payment for Transportation

Daily 114 38.1

None 186 61.9

According to the commercial enterprises' survey (Table
I11), about two-thirds (192) of the respondents were willing to
pay for solid waste management. It was established that
67.6% (203) of the commercial enterprises paid for
transportation daily while only 32.4% (97) paid for collection
on a weekly basis.

Key informant 1 stated that:
... Revenue collection is done annually to cater for

the County Government of Kakamega to run the
county effectively. Focus on solid waste

Vol 3| Issue 1 | January 2022 K



European Journal of Environment and Earth Sciences
WWW.ej-geo.org

management has not been given priority as such as
compared to other sectors. And this has led to
increased challenges which again has made
commercial enterprises reluctant to pay for solid
waste management privately.

A paired sample t-test was performed thereafter to
establish whether there was a significant difference between
solid waste collection and solid waste transportation to the
transfer point/disposal sites. The results are presented in
Table IV and Table V.

TABLE IV: PAIRED SAMPLES STATISTICS — COLLECTION AND
TRANSPORTATION

Mean N Std. Deviation Std. Error
Mean
Pair 1 Collection Amount  92.00 300 27.982 1.616
Transportation Amount 71.31 300 22.102 1.276

According to the paired t-test, it was established that there
was a significant difference between collection (M=92.0,
SD=27.98) and transportation (M=71.31, SD=22.1) amounts
paid for the services of solid waste management; t (299)
=10.44, p < 0.001). Moreover, the focused group discussion
findings added that:

RESEARCH ARTICLE

... We do not see any great difference between the
amount paid for collection and transportation from
the commercial enterprises. They are averagely the
same.

C. Incentives

The researcher investigated whether incentives were
extended to the commercial enterprise to motivate them in
solid waste management practices. Waste storage, adequate
bins, adequate collection points, frequency of collection of
wastes, the amount charged for collection and transportation,
availability of solid waste management equipment, proximity
to both transfer points and disposal sites were investigated.
Table VI illustrates the findings.

From the findings in Table VI, accessibility to transfer
points/ dumpsites was influenced by the availability of
equipment (74.7%) and their proximities (70%) to
commercial enterprises.

The Spearman’s Rank correlation was computed to
establish whether there was a significant relationship between
the waste storage and adequate bins, adequate collection
points, frequent collection, low charges, availability of
equipment, proximity to transfer point, proximity to the
disposal site. Table VII illustrates the finding.

TABLE V: PAIRED SAMPLES TEST

Paired Differences

95% Confidence Interval of the

Mean S_td.' Std. Error Difference t Df  Sig. (2-tailed)
Deviation Mean
Lower Upper
Pair Collection Am'ount -
1 Transportation 20.683  34.313 1.981 16.785 24.582 10.441 299 0.000
Amount
TABLE VI: INCENTIVES FOR SOLID WASTE MANAGEMENT PRACTICES
Level of Importance Not at all Slightly  Moderately Very Extremely
Waste storage 12 40% 0 0.0% 27 9.0% 123 41.0% 138 46.0%
Provision of adequate storage bins 12 40% 6 20% 63 21.0% 127 423% 92 30.7%
Provision of adequate collection points 0 0.0% 42 143% 39 133% 126 429% 87 29.6%
Frequent collection of waste 6 20% 12 4.0% 36 120% 118 39.3% 128 42.7%
Low charges for waste collection and transportation 12 41% 22 75% 23 78% 55 18.7% 182 61.9%
Auvailability of equipment 6 20% 6 20% 34 113% 143 47.7% 111 37.0%
Proximity to the transfer point 24 82% 18 6.1% 46 156% 83 282% 123 41.8%
Proximity to the disposal site 59 201% 35 11.9% 59 20.1% 69 235% 72 245%
TABLE VI: CORRELATIONS
A B C D E F G H
Correlation Coefficient 1.000 0.426™  0.480™  0.259™ 0.003 0.246™  0.294™  0.295™
A Sig. (2-tailed) 0.000 0.000 0.000 0.963 0.000 0.000 0.000
N 300 300 294 300 294 300 294 294
Correlation Coefficient 0.426™ 1.000 0.387 0569  0.190™  0.443™ 0395  0.284™
B Sig. (2-tailed) 0.000 0.000 0.000 0.001 0.000 0.000 0.000
N 300 300 294 300 294 300 294 294
Correlation Coefficient 0.480™  0.387" 1.000 0.400™  0.182™  0528™  0556™  0.549™
C Sig. (2-tailed) 0.000 0.000 0.000 0.002 0.000 0.000 0.000
N 294 294 294 294 294 294 294 294
Correlation Coefficient 0.259™  0.569™  0.400™ 1.000 0.248™  0533™  0.349™  0.287"
D Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Spearman’s rho N o 300 300** 294** 300** 294 300** 294** 294**
Correlation Coefficient 0.003 0.190 0.182 0.248 1.000 0.387 0.269 0.336
E Sig. (2-tailed) 0.963 0.001 0.002 0.000 0.000 0.000 0.000
N 294 294 294 294 294 294 294 294
Correlation Coefficient 0.246™ 0443  0528™  0533"  0.387" 1.000 0.586™  0.474™
F Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000 0.000 0.000
N 300 300 294 300 294 300 294 294
Correlation Coefficient 0.294™  0.395™  0.556™  0.349™  0.269™  0.586™ 1.000 0.720™
G Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000 0.000 0.000
N 294 294 294 294 294 294 294 294
Correlation Coefficient 0.295™  0.284™  0.549™  0.287" 0.336™ 0474  0.720™ 1.000
H Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000 0.000 0.000
N 294 294 294 294 294 294 294 294

**_Correlation is significant at the 0.01 level (2-tailed).

KEY: A. Waste storage; B. The provision of an adequate number of storage bins; C. Provision of adequate number of collection points; D. Frequent collection
of waste; E. Low charges for waste collection and transportation, F. Availability of equipment; G. Proximity to the transfer point; H. Proximity to the disposal

site.
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It was established that the provision of incentives on waste
storage moderately predicted the provision of adequate bins
and the provision of adequate collection points. The medium
positive correlation coefficients (r=0.426) and (r=0.480)
show that the provision of adequate bins and collection points
was an important incentive that tend to occur together. The
provision of adequate waste storage bins is a very important
incentive that moderately predicts the frequency of collection
(r=0.569) and availability of equipment (r=0.443). Provision
of collection points was a very important incentive that
moderately predicts frequent collection of waste (r=0.400),
availability of equipment (r=0.528), proximity to the transfer
point (r=0.556), and proximity to the disposal site (r=0.549).
Frequency of collection is a very important incentive that
moderately predicts the availability of equipment (r=0.533)
for solid waste management practices. Availability of
equipment was an important incentive that moderately
predicts the proximity to the transfer points (r=0.580) and
proximity to the disposal sites (r=0.474). Finally, the
proximity to the transfer points is a very important and
extremely important incentive that strongly predicts the
proximity to the disposal sites (r=0.720). this means the two
events tend to occur together.

The level importance of charges imposed on solid waste
collection and transportation were studied as shown in Fig 1.

Importance of low charges for waste collection
and transportation

= Not at all

m Slightly important
Moderately important

m Very important

Extremely important

Fig 1: Importance of low charges for waste collection and transportation.

According to the results, 62% observed that the low
charges imposed on solid waste management were extremely
important in promoting commercial enterprises’ participation
in solid waste management practices.

VI. DISCUSSION

A. Level of Awareness

Commercial enterprises survey showed that the
participants were aware of solid waste management practices.
The findings are supported by [20], which found that it was
highly likely for the commercial enterprises to be aware of
solid waste management collection practices but violate the
practice. These findings were contrary to previous studies [5],
[21]-[23] that most commercial enterprises were not aware of
solid waste management practices hence leading to poor solid
waste management culture. According to [2], it was a well-
known fact that urbanites globally were sufficiently aware of
the implication of unmanaged or poorly managed solid waste
in the environment. Solid waste reuse is one of the global
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mantras to securing the global population against the
burgeoning solid wastes hotspots in urban and peri-urban
centres. Therefore, why are solid wastes becoming a problem
in the global South? The World Bank in 2018 made a report
that, of 2.01 billion tonnes of municipal solid waste generated
annually, 33 per cent were not managed properly [1].
Knowledge of solid waste management is prime in advancing
the safe management of solid wastes, especially at the source.
Human behaviour and the urban cultural norms have
exacerbated mismanagement of solid wastes in urban centres
of Africa as also reported by [24]. This is the untapped
potential by most commercial enterprises in the global south;
hence increased availability of solid wastes in Kakamega
town CBDs. Why is solid waste management a challenge to
most commercial entrepreneurs?

B. Willingness to Pay

From the findings, it was established that most of the
commercial enterprises were willing to pay for solid waste
collection and transportation. This finding concurred with
[25]. However, it was contrary to [23], [26], [27] that in most
African towns and cities commercial enterprises are not
willing to pay for solid waste management. In a normal
setting of an urban environment, commercial enterprises pay
levies to municipal councils. Part of these levies is meant to
cover solid waste collection, transportation, and safe disposal.
Essentially, the levies charged part of it is used to address
solid waste management. The study found that approximately
a third of the commercial enterprises made daily payments for
solid waste collection; however, 61.9% were not paying for
the transportation of the solid wastes. These are some of the
factors that contributed towards increased solid waste
challenges in Kakamega town. It could be seen from [13]
study conducted in Kisumu City. which reported that most
waste generators were unable to pay for solid waste
management. Therefore, willingness to pay for solid waste
collection, transportation and safe disposal is an area that
needs to be emphasised among the commercial enterprises in
order to holistically keep Kakamega town clean and manage
the illegal dumping sites.

C. Incentives

1) Escape Routes

The incentive provision by the authorities to commercial
enterprises promotes the involvement of commercial
enterprises in solid waste management practices. It could be
noted that municipalities in Kenya face challenges accessing
transfer points due to the poor planning of most towns.
Changing the culture and perception of solid waste
management practices by commercial enterprises in
Kakamega town is the main predictor of improved solid waste
management. It was stated by [28] that less than half of solid
waste generated in most urban centres in Africa is collected
which concurs with this finding. Therefore, illegal transfer
points/dumpsites emerge conveniently accessible to
commercial enterprises. This contributes to increasing cases
of illegal, unregulated mixed municipal solid waste menace
in the urban centres. In reference to [29], the location of a
dumpsite should be determined by the infrastructures for
solid waste management and the residential establishments to
avoid destructive aesthetics — visual and air pollution. To
promote solid waste management practices in Kakamega
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town, it is prudent to make transfer points/dumpsites
accessible to commercial enterprises that are properly
managed by the municipal council [30]. The existence of
illegal dumping sites in urban centres is a norm in the global
south [31]. Besides, inaccessibility to dumpsites is a
precursor of poor network systems as a function of the
municipal council [32]. Accessibility to sufficient resources
such as waste vehicles and accessible routes to the disposal
sites have a direct relationship with efficient solid waste
management.

2) Importance of low solid waste charges

However, this is not the current practice in Kakamega
town; commercial enterprises are not motivated to embrace
solid waste management. This finding concurred with [33]
that commercial enterprises lacked incentives. It is therefore
important to try extending incentives — motivation —to
commercial enterprises as a means of promoting solid waste
management practices in Kakamega town as also seconded
by the results from the focused group discussion. Solid waste
management is resource-based such as financial abilities to
procure collection bins, pay for collection and transportation
makes it an expensive affair. Thus, the cost of implementation
of solid waste management discourages commercial
enterprises from participating as acknowledged by [15].

VII. CONCLUSION

From the correlation model summary that produced
r=0.882 for both awareness levels by the respondents on
transportation and safe disposal, while r=0.375 on collection;
meant that the respondents who were aware of their waste
transportation were also aware of its disposal and those who
only participated in the solid waste collection were slightly
aware of how it was transported and where it was disposed
thus influencing illegal littering and dumping in Kakamega
Central Business District. Also, 67.6% of the respondents
were willing to pay a mean amount of Kes. 92 and 71 for daily
solid waste collection and transportation respectively. The
amount paid was insufficient to cater for the solid waste
management practices within the Kakamega CBD thus
resulting in a high accumulation of the mixed waste in its
environment. The proximity to the transfer points was a very
important and extremely important incentive that strongly
predicts the frequency of solid waste management practices
(r=0.720). Meaning distance to the transfer point and disposal
site influenced the frequency of solid waste management
practices by the commercial enterprises.

VIIl. RECOMMENDATION

Enhancing the collection of solid waste among the
commercial enterprises other than depending on the
municipal council alone could improve the management of
solid waste in the study area. It will also help in reducing the
amount of solid waste littering and causing harm to the
environment.
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