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Abstract: Recycling is viewed as a central aspect in sustainability and mainly as pro-environmental
consumer behavior. The purpose of this study is to examine the perception of households on financial
incentives in endorsing sustainable recycling for municipal solid waste in Nigeria. The study was
conducted in the Shomolu Local Government Area, Lagos State, Nigeria. The study also covers
drivers for household willingness to recycle municipal solid waste on environmental risk, behavioral
economics, resource value, economic benefit, convenience, knowledge, legislation, and belief.
The result from the study asserts the hypothesis that financial incentives for recycling are vital for
reducing and managing municipal solid waste sustainably. The most important driver for household
willingness to recycle municipal solid waste is the detrimental environmental impacts. A moderate
to positive relationship exists between households’ perception of financial incentives for recycling
and drivers for household willingness to recycle municipal solid waste. The study recommends
adopting the extended producer responsibility (EPR) model, reverse vending options, amongst other
approaches, in an effort to promote recycling culture among citizens and residents in Nigeria.
Keywords: solid waste management; recycling; financial incentives; behavior change; Nigeria

1. Introduction
The goals of waste management cannot be separated from those of sustainable development.
This is because the principles of sustainable development aim to achieve economic development,
social development, and environmental protection. The perpetually increasing flow of household
waste is an enormous environmental issue [1]; however, social and economic issues cannot be
discounted. Recycling, a sustainable strategy in addressing these problems, reduces the amount
of waste directly disposed of in landfills, and has the potential to reduce disposal costs and waste
transport costs. It prolongs the life span of landfill sites [2], and reduces the energy costs associated
with the use of non-virgin materials during production [3], as well as ensuring the conservation of
virgin materials. In other words, the effective management of waste has major potential benefits to
society [4], the economy, and the environment.
Waste composition analyses suggest that over two-thirds of household waste can be recycled or
composted [5]. Furthermore, findings [6] from a study on solid waste generation and characterization
in the University of Lagos revealed that the recyclable potential of waste is very high, constituting about
75% of the total waste generated. Despite this, an investigation conducted in Nigeria, by the Lagos state
Waste Management Authority on residents of Lagos Island revealed that about 89.0% of the respondents
were aware of waste recycling, but only 47.8% were devoted to recycling [7]. Waste management with
source segregation is more likely to succeed through using financial incentives to induce behavioral
change than by engaging in efforts to strengthen social norms [1]. There is a possibility for increasing
the number of individuals who are devoted to recycling at household level when intrinsic and extrinsic
factors required for proper waste management are met. These intrinsic and extrinsic factors are
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aligned to different aspects of socio-psychology, technology, policy and legislation, as well as the
economy [8]. These intrinsic factors are socio-psychological motivation factors such as moral or
social norms (belief in the benefit of recycling), environmental concerns, and behavioral economics
(culture of stewardship, conservation and preservation as well as resource value), while extrinsic
factors include financial incentives and other convenience factors [9]. These intrinsic factors are
motivations that are internally generated within the individual through passion, personal satisfaction,
and self-determination. Conversely, the extrinsic factors are motivations that arise from outside
the individual through rewards, obligations, and/or demands. This paper examines the perceived
importance of financial incentives versus other behavioral change drivers in the adoption of sustainable
recycling for municipal solid waste in Lagos state, Nigeria.
This paper includes four subsequent sections: Section 2 reviews the literature on recycling and
solid waste management in Nigeria; Section 3 discusses the materials and methods applied in the
study; Section 4 presents the results and discussion; and finally, Section 5 highlights the conclusion
and recommendations from the study.
2. Recycling and Solid Waste Management in Nigeria
Nigeria typifies the many developing countries that have done less in implementing sustainable
solid waste management due to the numerous barriers impeding municipal solid waste management [10].
One of these barriers is the absence of a formal recycling platform. Recycling is viewed as a fundamental
aspect in sustainable waste management and mainly as pro-environmental consumer behavior; because of
this sustainability and recycling behavior are intertwined [11]. As sustainability and recycling behavior
are interrelated, it is relevant to examine households’ perception of monetary incentives as well as the
key drivers or motivational factors for sustainable waste recycling in Nigeria.
Since a formal advocacy platform for the recycling of municipal solid waste is yet to be launched
in Nigeria, individuals and corporate bodies are promoting and establishing avenues for increasing the
recovery of recyclable items. An instance is the University of Lagos Recycling Project, which provides
a venue for returning plastic bottles and in turn monetary rewards are given to the recyclers. Another
instance is Wecyclers, a social enterprise involved in the collection of recyclable items from low-income
areas in Lagos state using an incentive-based model [12].
Different scholars have conducted recycling related studies for solid waste management in
Nigeria [3,7,13,14]. Research findings revealed that environmental preservation is the highest ranked
benefit of recycling among the four elements of perceptions about recycling benefits to households
in Kaduna, Northern Nigeria; namely environmental preservation, resource and cost conservation,
monetary reward, and environmental awareness [7]. The study noted that environmental awareness
is a prelude to environmental preservation and monetary reward. It considered the analysis of
environmental awareness in three sub-components: ease of waste disposal, nurturing values and
awareness, and inculcating environmental sanitation among young people. This study affirms the
assumption that financial incentives are one of the most important factors for promoting the recycling
of municipal solid waste at household level in Nigeria.
Findings from a study on the analysis of barrier and success factors affecting the adoption of
sustainable management of municipal solid waste in Abuja, the capital city of Nigeria, point towards
sustained public education on waste prevention and reuse as being the solution to waste problems in
Nigeria [10]. This has become necessary owing to the growing population of the city. Underpinning this
result is an economic factor. A segment of the population that engages in or participates in the recycling
chain derives some utility in extending the useful life of the waste materials. Putting in place financial
incentives for recycling, among other drivers, will be pivotal for Nigeria as the country transitions
from a predominance of informal actors to full participation of formal actors in waste management.
Although informal actors in the waste management chain play a vital role in championing reduce, reuse,
and recycling in Nigeria, the participation of formal actors with accompanying institutionalization and
legislation will fast track behavioral change—particularly waste separation at the source. In addition,
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the inability of the informal actors to muster the required human capacity, as well as the financial,
technological, and other resources necessary for efficient waste management is a major disadvantage.
Informal waste management continues to be bogged down by problems such as the occupational and
public health hazards caused by poor waste processing, inefficiency in handling high volumes of waste
in a growing city, uncontrolled pollutant flow, and child labor among others [15].
The management of solid waste is an enormous challenge in Nigeria particularly in urban areas
with increasing populations. For instance, Lagos State which is the most populous and one of the
most industrialized cities in the country, albeit having the smallest land area, produces approximately
11 thousand tons of waste per day [3,16]. Waste generation rates differ from city to city based on diverse
factors such as population size, the level of urbanization, the level of development, and social and
economic activities. Findings from a survey conducted in parts of Markurdi, the capital of Benue State
in Central Nigeria, showed that waste generation rates for households were 0.54 kg/capita/day [17].
A study on household waste composition and quantities in Abuja revealed that the average daily per
capita household waste production was 0.634 kg/capita/day [18]. These all point to the problem of
increasing waste generation in Nigeria.
The numerous problems associated with poor state of solid waste management in Nigeria
have been discussed in different studies [10,19–22]. The problems include: unfavorable economic
conditions, poor institutional arrangements, the lack of the necessary legislative backing and poor
implementation of waste management laws, as well as other technical and operational constraints.
Another major constraint, which affects the level of recycling in Nigeria is the lack of a framework for
extended producer responsibility (EPR). Nigeria currently does not have an EPR legislation in place,
which implies that manufacturers of products are not obligated nor involved in any voluntary scheme
that promotes reuse and recycling
Despite the massive problems affecting waste management in Nigeria, the country has the capacity
and there exist incentives to adopt effective recycling practices similar to those that have been adopted
in most developed countries. A review on plastic recycling based on previous studies carried out
in different countries concluded that economic, environmental, and social factors are key to driving
the sustainable development of recycling systems [23]. Economic, environmental, and social factors
will remain crucial in driving Nigeria towards adopting sustainable recycling systems for municipal
solid waste. A study conducted by [24] assessed the adoption of energy recycling within the European
Union as part of the circular economy approach for sustainably managing municipal solid waste.
3. Materials and Methods
3.1. Data Collection
The study was conducted using primary sources of data. Primary data were collected through
closed-ended questionnaires on the perception of financial incentives for households in endorsing
sustainable waste recycling in Nigeria. The first section of the questionnaire included questions that
focused on the personal characteristics of respondents, while subsequent sections of the questionnaire
included questions that focused on the role of financial incentives for recycling from the consumers’
perspective and drivers for household willingness to recycle including both intrinsic and extrinsic
factors. The questionnaire included nominal and ordinal variables. The ordinal variables were ranked
on a five point Likert Scale namely: strongly agree = 1; agree = 2; undecided = 3; disagree = 4; strongly
disagree = 5. Questions regarding the perception of financial incentives as a driver for recycling
were considered in an itemized list on the roles of financial incentives on a five point Likert Scale.
These statements viewed roles such as stimulating knowledge for the recycling of waste, waste
reduction and increased recycling, consideration for behavioral change, critical motivational factors
for recycling, influencing the desire to recycle waste, present positive trends for recycling waste,
the tangible benefits for recycling waste, feasible goals of recycling waste, a sustainable approach for
recycling waste, promotion of awareness for recycling waste, and promotion of recycling best practices.
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In addition, questions covering drivers for willingness to recycle were considered in an itemized list
reflecting drivers encompassing environmental risks, behavioral economics, resource value, economic
benefit, convenience, knowledge, legislation, and belief. Answers were provided to the questions as
respondents were asked to indicate ´´X” for the response best applicable to the statements. The survey
was conducted in summer, 2017.
3.2. Population and Sampling Technique
The projected population of the Shomolu Local Government Area as of 2015 was 1,361,100 [25],
this included 967 households distributed within eight wards [26]. The Shomolu Local Government is
one of the 16 Local Governments in Metropolitan Lagos. It has a land area of 14.6 km square and is
part of the Ikeja division of Lagos State, Nigeria. To the north it shares boundary with Kosofe, and to
the south it shares boundary with the Lagos Mainland Local Government Area (LGA). To the East it
shares boundary with the Mushin Local Government Area.
It is a major site of commercial printing activities in Lagos State. It is predominantly a residential
suburb with huge problems related to inadequate sanitation, overcrowding, and poor housing.
Using a door-to-door approach for the survey, 135 households were administered questionnaires.
The study employed a stratified random technique. This approach guaranteed precision of the samples
by avoiding sampling error. The Shomolu Local Government Area was divided into stratums of
eight political wards, thereafter, households were randomly approached from each political ward.
To ensure a good representation of samples, efforts were made to guarantee a wide geographic spread
of the households selected. Efforts were also made to capture households belonging to different
socio-economic groups. The survey elicited information only from the heads of households. By means
of a sample size calculator, sample size was determined by inputting a projected population of
1,361,100 [25] at a confidence level of 95% and confidence interval of 8%.
3.3. Data Analysis
The data collected were analyzed using the statistical package for the Social Science (SPSS) software.
Primary data for the study were analyzed using descriptive (cross tabulation, frequency, percentage,
mean, and standard deviation) and inferential statistics (Spearman’s rank-order correlation). The unit of
analysis for the study was household level.
4. Results and Discussion
4.1. Descriptive Statistics
4.1.1. Households’ Perception of Financial Incentives for Recycling
The empirical results in Table 1 depict households’ perception of financial incentives for recycling
from a scale of strongly agree (1) to strongly disagree (5).
More than one-third of the respondents (40.7%) strongly agreed that financial incentives stimulate
knowledge for the recycling of waste. About half of the respondents (46.7%) agreed that financial
incentives play a significant role in reducing waste and increasing recycling. More than half of the
respondents (51.9%) agreed that a financial incentives influence the desire to recycle waste. A smaller
proportion of 12.6% of the respondents were undecided about financial incentives being feasible for the
goal of recycling waste. Furthermore, none of the respondents (0.0%) strongly disagreed that financial
incentives present positive trends for recycling waste. Less than one-tenth of the respondents (8.1%)
disagreed about financial incentives being a sustainable approach for recycling waste.
The mean scores of all items that measure households’ perception of financial incentives for
recycling ranged from 1.87 to 2.11. This infers that in the Somolu Local Government Area of Lagos
State, financial incentives for recycling municipal solid waste from a household perspective plays
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a significant role in reducing waste and increasing recycling. Similarly, the minor role of financial
incentives for managing municipal solid waste is a tangible benefit derivable from recycling waste.
The mean scores of all items that measure households’ perception of financial incentives for
recycling fell below the set mid-point (2.50). This finding infers that financial incentives for recycling
are important for reducing municipal solid waste.
Table 1. Descriptive statistics of households’ perception of financial incentives for recycling.
Statements
PFIR 1
PFIR 2
PFIR 3
PFIR 4
PFIR 5
PFIR 6
PFIR 7
PFIR 8
PFIR 9
PFIR 10
PFIR 11
Variable
PFIR 1
PFIR 2
PFIR 3
PFIR 4
PFIR 5
PFIR 6
PFIR 7
PFIR 8
PFIR 9
PFIR 10
PFIR 11

Strongly Agree
55(40.7)
59(43.7)
41(30.4)
42(31.1)
42(31.1)
40(29.6)
36(26.7)
38(28.1)
39(28.9)
50(37.0)
43(31.9)

Agree
60(44.4)
63(46.7)
58(43.0)
63(46.7)
70(51.9)
71(52.6)
67(49.3)
69(51.1)
69(51.1)
69(51.1.)
68(50.4)

Undecided
9(6.7)
2(1.5)
19(14.1)
18(13.3)
13(9.6)
16(11.9)
15(11.1)
17(12.6)
11(8.1)
10(7.4)
12(8.9)

Disagree
Strongly Disagree
Mean
8(5.9)
3(2.2)
1.87
8(5.9)
3(2.2)
1.76
16(11.9)
1(0.7)
2.10
12(8.9)
0(0.0)
2.00
10(7.4)
0(0.0)
1.93
8(5.9)
0(0.0)
1.94
14(10.4)
3(2.2)
2.11
10(7.4)
1(0.7)
2.01
11(8.1)
5(3.7)
2.07
5(3.7)
1(0.7)
1.80
11(8.1)
1(0.7)
1.96
Definition
Financial incentives stimulate knowledge for the recycling of waste
Financial incentives play a significant role in reducing waste and increasing recycling
Financial incentives are a consideration for behavioral change
Financial incentives are a critical motivational factor for recycling
Financial incentives influence the desire to recycle waste
Financial incentives present positive trends for recycling waste
Financial incentives are a tangible benefit from recycling waste
Financial incentives are feasible for the goal of recycling waste
Financial incentives are a sustainable approach for recycling waste
Financial incentives promote awareness for recycling waste
Financial incentives promote the best recycling practices

Standard Deviation
0.987
0.916
0.992
0.898
0.839
0.808
0.998
0.881
1.016
0.790
0.897

Percentages are in parenthesis.

4.1.2. Drivers for a Households’ Willingness to Recycle
The empirical results in Table 2 show the drivers for a households’ willingness to recycle municipal
solid waste on a five point Likert scale from strongly agree (1) to strongly disagree (5).
More than one-third of the respondents (43.0%) strongly agreed that they would drop recyclable
materials at designated points considering its detrimental environmental impact. More than half
of the respondents (57.8%) agreed that they would drop recyclable materials at designated points
because of the stipulated policies and regulations. Less than one-tenth of the respondents (8.9%) were
undecided about dropping recyclable materials at designated points on account of the associated
financial incentives. Just fewer than twenty percent (17.8%) of the respondents disagreed with dropping
recyclable materials at designated points because of the proximity of recycling facilities. None of
the respondents (0.0%) strongly disagreed with dropping recyclable materials at designated points
because of their belief in the benefit of recycling.
The mean scores of all items that measure drivers for a households’ willingness to recycle municipal
solid waste ranged from 1.84 to 2.35. This infers that the most important driver for a households’
willingness to recycle municipal solid waste is the detrimental environmental impacts in the Somolu
Local Government Area, Lagos state. This is in line with the study by Reference [27] which found that
environmental benefits are one of the important factors for promoting consumer participation in waste
management. Likewise, the least important driver is proximity to recycling facilities.
The mean scores of all items that measure drivers for a households’ willingness to recycle
municipal solid waste fell below the set mid-point (2.50). This finding suggests that drivers are
indispensable for a households’ willingness to recycle municipal solid waste in the Somolu Local
government Area, Lagos State.
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Table 2. Descriptive statistics of drivers for a households’ willingness to recycle.
Statements
DFWTR 1
DFWTR 2
DFWTR 3
DFWTR 4
DFWTR 5
DFWTR 6
DFWTR 7
DFWTR 8
Variable
DFWTR 1
DFWTR 2
DFWTR 3
DFWTR 4
DFWTR 5
DFWTR 6
DFWTR 7
DFWTR 8

Strongly Agree
58(43.0)
43(31.9)
38(28.1)
25(18.5)
34(25.2)
34(25.2)
29(21.5)
53(39.3)

Agree
56(41.5)
61(45.2)
71(52.6)
72(53.3)
75(55.6)
75(55.6)
78(57.8)
58(43.0)

Undecided
8(5.9)
12(8.9)
9(6.7)
12(8.9)
15(11.1)
11(8.1)
13(9.6)
13(9.6)

Disagree
Strongly Disagree
Mean Standard Deviation
10(7.4)
3(2.2)
1.84
0.984
17(12.6)
2(1.5)
2.08
1.037
16(11.9)
1(0.7)
2.04
0.95
23(17.0)
3(2.2)
2.32
1.034
24(17.8)
6(4.4)
2.35
1.167
9(6.7)
6(4.4)
2.1
0.999
12(8.9)
3(2.2)
2.13
0.926
11(8.1.0)
0(0.0)
1.87
0.896
Definition
I will drop recyclable materials at designated points considering its detrimental environmental impacts
I will drop recyclable materials at designated points due to my culture of stewardship, conservation,
and preservation
I will drop recyclable materials at designated points because it is valuable
I will drop recyclable materials at designated points relative to the associated financial incentives
I will drop recyclable materials at designated points due to the proximity of recycling facilities.
I will drop recyclable materials at designated points relative to the extent of the information provided
I will drop recyclable materials at designated points because of the stipulated policies and regulations
I will drop recyclable materials at designated points because of my belief in the benefit of recycling

Percentages are in parenthesis.

4.2. Inferential Statistic
Spearman’s Rank Correlation
A Spearman’s rank-order correlation (Table 3) was used to investigate the direction and strength of
the relationship between the perception of financial incentives for recycling and the drivers for recycling.
The correlation coefficient of 0.440 indicates that a moderate to positive relationship exists between
households’ perception of financial incentives for recycling and drivers for recycling. This infers that
as the perception of financial incentives for recycling increases, the drivers for recycling increase,
and as the drivers for recycling increase, the perception of financial incentives for recycling increases,
respectively. The probability value of less than 0.001, as compared to an alpha value of 0.01, proves
that there is a significant relationship between the perception of the role of financial incentives for
recycling municipal solid waste and the drivers for household willingness to recycle, as the P-value is
less than α value.
Table 3. Spearman’s rank-order correlation between perception of financial incentives and drivers
for recycling.

PFIR
Spearman’s Rho
DFWTR

Correlation Coefficient
Sig. (two-tailed)
N
Correlation Coefficient
Sig. (two-tailed)
N

PFI
1.000
135
0.440 **
0.000
135

DFR
0.440 **
0.000
135
1.000
135

** Correlation is significant at the 0.01 level (two-tailed). PFIR—Perception of financial incentives for recycling,
DFWTR—Drivers for a households’ willingness to recycle, Rho (rank correlation coefficient).

4.3. Cronbach Alpha
Cronbach alpha is a reliability test that measures the internal consistency of a scale [28].
The Cronbach alpha for household perception of financial incentives for recycling was 0.776 and
willingness to recycle was 0.627. This infers that the respondents’ perception of financial incentives
for recycling as well as willingness to recycle are consistent. According to Reference [29], “alpha
greater than 0.90 most likely indicate unnecessary redundancy rather than a desirable internal
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consistency”. The usefulness of this result to the study is to ensure accuracy and add validity to
the interpretation of data.
5. Conclusions and Recommendations
Nigeria needs to make the transition to a sustainable waste management approach. A key step
towards this transition is the adoption of recycling for the management of municipal solid waste,
which has been increasing as the population in urban centers in Nigeria increases. The adoption
of a recycling approach in waste management will help to reduce the amount of waste that goes
to dumps sites, and constitutes health and environmental hazards. The adoption of recycling will
also contribute to reducing the energy used in production as well as contributing to enhancing the
economy. This paper examined the drivers for the adoption of recycling in Lagos, Nigeria. The study
focused on assessing the response of households to financial incentives as a motivation for adopting
recycling. Understanding the perception of the household has become critical in designing a set of
policies and tools for incentivizing and promoting a recycling culture in Nigeria. Our findings indicate
that households will respond to financial incentives as well as an increased understanding of the
detrimental impact of inefficient waste management methods, because of this the government and
stakeholders must implement keys steps including: adopting the extended producer responsibility
(EPR) method, reverse vending options, among other approaches, to work towards promoting a
recycling culture among the citizens and resident of Nigeria. The country also needs to move forward
in the adoption of a circular economy that prioritizes energy recycling as an approach for sustainably
managing municipal solid waste.
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