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Abstract
The novel COVID-19 pandemic has disrupted the functioning of solid waste management globally as households experience 
an increase in their waste and a change in waste collection services. This study presents a statistical model looking at the 
impacts of COVID-19 on household waste and waste collection services and the prevalence of self-disposing in response 
to these impacts. Qualitative household data were collected from Guyana and Nigeria looking at household perspectives 
on their waste management issues since the emergence of COVID-19. Statistical models were developed using limited-
dependent binary logistic regression. The models showed for each country, different factors contributing to the likelihood 
of self-disposing. For Guyana, the change in waste collection schedule and the household proximity to landfills increases 
the likelihood of self-disposing while in Nigeria, the increase in household waste increases the likelihood of self-disposing. 
The results also showed that households who regularly engage in recycling activities are less likely to self-dispose. The 
study concludes that COVID-19 has disrupted household waste disposal and had contributed to increasing instances in self-
dumping. COVID-19 seems to be fostering the informal waste sector which may require a shift in the current operation and 
policies for the solid waste management sector.
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Introduction

The novel Sars-Cov-2 virus commonly known as COVID-19 
and the subsequent government policies to prevent its spread 
has caused the disruption of numerous public services glob-
ally including the collection and management of municipal 
solid waste [39]. Several studies have shown that there are 
two main reasons for the disruption of municipal solid waste 
caused by the COVID-19 pandemic. First, the pandemic has 
caused a rapid increase in medical solid waste and secondly, 
the disruption of regular municipality solid waste collection 
services as countries implement variations of ‘hard lock-
down’ policies restricting everyday activities [11, 26, 39]. 
The proliferation of medical waste and disruption of waste 
collection services has created a relatively unnoticed envi-
ronmental catastrophe. As much attention is given to dealing 
with the immediate contagion transmission of COVID-19, 
reports have shown surges in medical waste in municipalities 
further exacerbating the contagion and spread of other infec-
tious diseases [39]. Municipalities across the disease’s first 
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epicentre in China showed after 4 months of the pandemic, 
solid waste disposal increased from 4900 tonnes/day to 6000 
tonnes/day [8]. Municipalities in Ontario Canada showed 
up to a 5% increase in garbage collected during March and 
April in 2020 when compared to volumes collected for the 
same months in 2019 [40]. Municipalities in Singapore 
reported similar trends as Ontario estimating a 3% increase 
in garbage collected daily since April 2020 [15].

According to van Fan et al. [41], COVID-19 has impacted 
solid waste management globally by changing the volume 
of waste, changing the composition of waste, changing the 
distribution of waste, changing the disposal frequency and 
changing the safety and infections risks associated with the 
composition of the waste. Furthermore, the changes outlined 
by van Fan et al. [41] subsequently resulted in new chal-
lenges faced in the processes of collection, treatment, recy-
cling, landfill allocations and safety protocols of the munici-
pal solid waste management system of countries. Singh et al. 
[39] highlighted that the impacts on the lifestyle and socio-
economic context of households due to COVID-19 are deter-
mining factors linked to the challenges presently faced by 
municipal solid waste management globally. Nzeadibe and 
Madu [27] outlined that disease outbreaks with far-reaching 
implications often result in uncontrolled piles of solid waste 
within communities further exacerbating the public health 
crisis. The COVID-19 pandemic has disrupted the house-
hold garbage collection processes for many countries glob-
ally. Countries have opted to reduce the frequency of gar-
bage collection by municipal waste collectors primarily as a 
means of containing the disease spread. Garbage collectors 
were identified as a potential vector for spreading COVID-19 
as they will regularly contact contaminated medical waste 
[23, 41]. Kulkarni and Anantharama [12], recommended 
that waste collection should be reduced and decentralized 
to a community level to minimize the impacts of COVID-19 
spreading between communities through the waste collection 
processes. Pentaeado and Soares de Castro [32] documented 
that waste organizers in Brazil identified waste pickers, col-
lectors and persons frequenting the landfills as a vulnerable 
group susceptible to contracting COVID-19 through contact 
with contaminated medical waste in landfills. With Brazil’s 
surge in COVID-19 cases and deaths, the municipal authori-
ties responded to the concerns of contamination from waste 
by reducing collection services and reducing staff at landfills 
and sorting facilities.

The issue of solid waste management in the era of 
COVID-19 has forced policymakers to re-think the prac-
tices adopted within their municipal solid waste manage-
ment plan [2]. Most notably, a widening disparity can be 
observed between the approach of developed countries 
and the approach of developing and less developed coun-
tries [12, 21–24]. Before COVID-19, the literature shows 
a prevalence of an informal solid waste management sector 

in developing and less developed countries whose activi-
ties are unsponsored, unregulated, disorganized, lack safety 
protocols and often illegal [4, 30, 43]. The informal solid 
waste management sector often includes self-disposal, for-
agers and scavengers and private waste collectors for hire 
[6, 7, 16, 31, 42, 45]. With the COVID-19 pandemic, the 
prevalence of the informal sector in some countries presents 
a new challenge in managing the spread from solid waste 
[11, 35]. While several studies are looking at the social, 
economic, cultural and environmental dynamics behind 
the informal solid waste management sector [1, 4, 25, 36, 
43], not much work has been done exploring the informal 
sector amidst the COVID-19 pandemic. According to van 
Fan et al. [41], COVID-19 restrictions on employment and 
schools have caused an increase in household waste and a 
decrease in business and industrial waste since people are 
spending more time at home. This increase in household 
waste coupled with COVID-19 restrictions on the municipal 
solid waste system can stimulate activeness in the informal 
sector in many ways. The reduction in collection services 
and an increase in household waste can see more house-
holds self-disposing. The increase in the volume of waste 
can lure more foragers, scavengers and private collectors as 
well. This study intends to empirically explore the impacts 
of COVID-19 on the informal waste sector. The empirical 
observations were conducted in the developing countries of 
Guyana and Nigeria. Where the informal solid waste sector 
is well documented in Nigeria [1, 27–29], the literature was 
limited for Guyana. Recent research conducted in both coun-
tries does demonstrate a definitive impact on the solid waste 
dynamics in both countries by COVID-19 with a notable 
increase in household waste stemming from the lockdown 
measures implemented [30].

The practice of self-disposal and other informal waste 
sectors may have accelerated with the changing dynam-
ics of solid waste management caused by COVID-19 but 
the practices in countries like Guyana and Nigeria can be 
attributed to waste management sector on a hold. In Guyana, 
waste collection is a free public good overseen by the City 
Councils and often by state hired contract collectors [34, 47] 
whereas, in Nigeria, waste collection is also a free public 
good overseen by state and local governmental environmen-
tal agencies [29]. In both countries, the predominant waste 
system is landfill based whereby municipal waste collectors 
on scheduled routes collects household waste and disposes 
of it at a state-controlled landfill. Similarly, both systems are 
challenged with funding resources as most of the funding 
comes from state budgetary allocations which have to pay 
recurring expenditures and also budget for developmental 
works. The lack of resources to the municipal services has 
often resulted in inefficient collection services, especially 
for rural communities who receive fewer services and envi-
ronmental issues stemming from a lack of landfill upkeep, 
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limited facilities for recycling and a lack of public aware-
ness programs on waste reduction [29, 34, 47]. The litera-
ture also shows the prevalence of informal recycling in both 
countries [1, 25, 30, 34] which typically stems from a waste 
management system with low standards in regulations and 
policy enforcement [4]. This informal recycling sector has 
a negative social and economic stigma and is often associ-
ated with poor working conditions, poverty, child labor and 
social rejection [4]. In Guyana and Nigeria, the informal 
recycling sector predominantly operates in the repurposing 
of scrap metal, electronic parts and materials for construc-
tion. The repurposing is not done within any recycling plant 
or industry but usually at private residents that operate small 
businesses from the material. These are the factors identified 
in the literature for developing countries that promote the 
prevalence of the informal waste sector [4, 25].

While the informal recycling sector is well documented, 
the issue of persons dumping their garbage is largely unex-
plored explicitly in the literature empirically, with more lit-
erature focusing on descriptive reporting on the issue, pri-
marily because most self-disposal activities are normally 
illegal and unregulated, thus making it challenging to gather 
accurate data on the subject. Though not well documented 
empirically, the issue of household dumping waste on their 
own is very visible and prominent in developing countries 
[44]. Although many factors perpetuate self-disposal activi-
ties at a household level [17], the main factors are often due 
to the socio-economic conditions of the community or the 
quality of service provided by municipal collectors. Quite 
often, municipal collectors only collect garbage disposed of 
in bags and may refuse the disposal of larger waste items, 
such as furniture or electrical appliances, resulting in home-
owners self-disposing these items in the landfill or rivers. 
The practice of self-disposal of waste is generally viewed as 
a wider sustainability concern [44], but with the COVID-19 
pandemic, it additionally becomes a matter of fostering the 
disease spread. The study attempts to identify in the coun-
tries comprising the study area, the likelihood of households 
self-disposing waste since the COVID-19 pandemic and how 
municipal collection services and informal recycling influ-
ences the prevalence of self-disposing. Ikiz et al. [11] identi-
fied that no studies have attempted to determine the effects 
of COVID-19 on sustainable behavior at the household level 
in disposing of waste and if impacts are leading to possible 
waste diversion. Nzeadibe and Madu [27] synthesized sev-
eral studies and reports in Nigeria highlighting the state of 
affairs of the solid waste sector as it adjusts to COVID-19 
and the need to understand the socioeconomic dimension 
behind the solid waste sector, including the household’s 
contribution to the prevalence of self-dumping and informal 
recycling. Kulkarni and Anantharama [12] postulated that 
a shift in the municipal solid waste system may be a direct 
nexus stemming out of COVID-19 and social and economic 

evaluations are required at the community level to better 
understand the policy environment needed to shift house-
hold behaviour to align with this nexus. Oyedotun et al. [30] 
outlined that the solid waste sector in Guyana and Nige-
ria is plagued with questionable practices that can poten-
tially endanger citizens in contracting COVID-19 through 
solid waste contamination and there is an empirical need to 
explore the extent of these practices further.

Though the logical assumption based on prior solid waste 
literature is that a reduction in the waste collection will cause 
an increase in self-dumping, the statistical model presented 
in this paper presents an empirical base to this assumption. 
Additionally, establishing the relationship between house-
hold practices and the waste management system is well 
documented in the literature as a crucial factor in addressing 
the solid waste management issues amidst COVID-19 espe-
cially as the literature demonstrates the dangers of COVID-
19 spreading through infected wastes [32].

Pre‑COVID‑19 solid waste management

Effectively managing with the new paradigms of COVID-19 
when it comes to solid waste depends on the pre-existing 
condition of the sector. The state of the solid waste man-
agement system varies according to the country. Many 
developed countries often employ a wider variety of waste 
management strategies including waste separation and col-
lection, disposal fees, recycling incentives and public educa-
tion which is supported by the necessary infrastructure, poli-
cies and regulations [19]. Poor waste management structure 
often results in several deleterious environmental and health 
impacts [33].

The situation in developing and less developed countries 
is not the same. Guyana and Nigeria, for instance, have a 
waste system predominantly offered as a public good with 
established but poorly maintained landfills, several unreg-
ulated dumpsites and a lack of options for collection and 
disposal [25, 29, 47]. In Guyana, the local municipal coun-
cils manage waste collection schedules and routes. Waste 
for collection by the municipal waste collectors is placed 
into any available containers from the households, such as 
barrels, large boxes, bins or drums and in some instances, 
garbage bags are left on the curbside in front of houses [47]. 
There are no regulations and policies that restrict the number 
of bags disposed of per household. All household wastes 
collected by municipal authorities are dumped in state-
controlled landfills that lack infrastructure for compaction 
or composting, are improperly lined and generally unmoni-
tored [47]. Despite these challenges, Guyana has embarked 
on developing an integrated solid waste management plan 
which promises more sustainable measures for waste man-
agement including an improvement of the existing landfill 
infrastructure, more public education and new policies, such 
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as bans or restrictions of single-use plastic bags by retail-
ers. Recycling in the country is predominantly challenged 
by a lack of recycling infrastructure and policies to promote 
recycling activities. Presently, there is minimal waste sepa-
ration especially at the household level and the majority of 
household garbage is disposed of collectively.

The circumstance in Nigeria is very similar to Guyana 
whereby state-controlled waste collection schedules and 
routes collect household garbage and dump it into state-
controlled landfills. The primary issue in Nigeria is the lack 
of finances, equipment and human resources to meet the 
mandates of the waste management sector. Stemming out 
of this capacity issue, the country has several illegal dump-
sites alongside roads and river banks in both the urban and 
rural areas indicating an overall inefficiency in waste collec-
tion countrywide [1]. The country has embarked on policy 
reforms for its solid waste sector by allowing private sector 
participation in waste collection and renewal and explor-
ing more comprehensive strategies for urban solid waste 
pollution control [25]. Despite these policy efforts, Nigeria 
generally lacks programs and infrastructure for waste recov-
ery, waste separation and recycling [25, 28, 30]. The current 
condition of the waste sector for both countries has a myriad 
of challenges pre-COVID-19. Policy considerations for the 
waste sector of each country require a comprehensive under-
standing of the main facets of the industry at the municipal-
ity and household level to effectively implement measures 
against the pandemic [25, 30].

Methodology

A prior study on the impacts of COVID-19 on household 
waste management conducted by Ikiz et al. [11] adopted 
semi-structured interviews and focus groups all done online 
due to restrictions imposed as a result of the pandemic. This 
study provided a qualitative insight into some of the chal-
lenges that residents in apartment buildings face in recy-
cling and disposing of waste since the implementation of 
‘lockdown’ measures due to COVID-19. Though the paper 
could not empirically establish waste volume changes over 
a large extent of the ‘lockdown’ measure and did highlight 
the limitation in the diversity of homeowners tenure (mostly 
leased or rental tenures) that can affect the representative-
ness of the study, the method established did provide some 
insights into the waste system disruptions experienced by 
multi-residential buildings since COVID-19. This study 
builds upon the methodology established by Ikiz et al. [11] 
by implementing a household survey over several regions 
in Guyana and Nigeria to implement a more empirical anal-
ysis on household waste dynamics across a wider variety 
of household tenures. An online survey was administered 
in Guyana and Nigeria between June and July 2020, four 

months after the implementation of the ‘hard lockdown’ 
measures in both countries. The ‘hard lockdown’ measures 
implemented in both countries saw the closure of schools 
and workplaces and persons operating mainly online. The 
restrictions also limited movement across the countries with 
scheduled curfews implemented and particular communities 
restricting access to outsiders. As such, the surveys were 
circulated through emails, Facebook and what’s App using 
a convenience sampling framework owing to the imposed 
lockdown in the countries. The surveys were pretested and 
then implemented using Google Forms and consisted of 
questions asking households about the volume of waste, fre-
quency of collectors, proximity to dumping sites and if they 
engage in self-disposal. Respondents were asked to complete 
the survey to the best of their ability and also encouraged to 
forward the link. Though the initial link was circulated to the 
contacts of the research team, the researchers were unaware 
of the persons whom the link was forwarded too. At the end 
of the survey period, there were 216 complete responses 
from Guyana and 273 complete responses from Nigeria. 
To validate the statistical analytical technique adopted, a 
power analysis was conducted assuming a 5% significance 
level and an estimated ratio of 0.45 as descriptive propor-
tions showed approximately 40% to 50% of an affirmative 
response in the dependent variable based on the exogenous 
variables identified [46]. Power analysis (n = 211) showed 
that the sample sizes used marginally meet the minimum 
sample requirement.

The survey consisted of both closed qualitative questions 
using categorical responses including a four-point Likert 
scale and binary response options and open-ended qualita-
tive questions eliciting the respondent’s perception on vari-
ous solid waste management issues. The data were collated 
and analyzed using Microsoft Excel and the Statistical Pack-
age for Social Sciences (SPSS v. 16.0).

Statistical model and analysis

With the qualitative nature of the data set, the analysis was 
conducted using limited-dependent regression modelling. 
Limited dependent modelling has been used in the literature 
to analyze the dynamics of self-dumping before. Ichinose 
and Yamamoto [10] adopted a negative binomial regression 
model for a panel database to empirically establish the rela-
tionship between the provision of waste treatment facilities 
and self-disposing. Model selection in the study by Ichinose 
and Yamamoto was based on the nature of the dependent 
variable whereby the prevalence of household self-disposing 
was computed as a count variable. In this paper, self-dispos-
ing was computed as a binary variable as respondents were 
asked whether or not they engaged in self-disposing. Due to 
the binary nature of the dependent variable, a binary logistic 
regression model (LOGIT) was implemented to calculate the 
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probability of households disposing of waste themselves. 
The functional form of the model is expressed as:

where Y is a binary-dependent variable and Xij is a vector of 
numerical explanatory variables and Dij is a vector of quali-
tative dummy variables for the i th individual across the jth 
number of observations. Our probability model is based on 
the standard LOGIT framework [5, 9] as:

where ln(P/1 − P) is the log odds ratio of whether or not the 
households in the study engages in self-disposal of waste, 
α is the constant coefficient and β are the parameter coeffi-
cients. The probability of a house engaging in self-disposal 
is then calculated using a natural exponential function of 
Eq. (2) [9].

where Pr (P) is the probability of self-disposing. The exog-
enous variables used in the LOGIT model were identified 
in the literature as factors that can influence households to 
engage in self-disposal activities and include the change in 
collection schedules, increase in household waste, proximity 
to a landfill and the municipality of their households. Prob-
ability models were developed and interpreted for Guyana 
and Nigeria.

Results and discussion

The study encompassed a sample comprising 489 house-
holds in the two countries with participants from 9 out of 
the 10 administrative regions in Guyana and from 24 out 
of the 36 administrative states in Nigeria. Though it was 
not comprehensively identified in the data, the population 
spread for each country shows a high rural population for 
both. Guyana has a rural population of approximately 73% 
whereas Nigeria’s rural population is approximately 45%. 

(1)Y (1|0) = f
(
Xij, Dij

)

(2)ln (P∕1 − P) = � + �1
(
Xij

)
+ �2

(
Dij

)

(3)Pr (P) =
e� + �1 (Xij) + �2 (Dij)

1 + e� + �1 (Xij) + �2 (Dij)

The sample population primarily consisted of adults over 
28 years old which comprised 66% of the sample with 34% 
falling between 18 and 27 years. In terms of the gender 
distribution of respondents, 68% of the respondents from 
Guyana were female whereas, 61% of the respondents 
from Nigeria were male. As it relates to household waste 
dynamics, 63% of the households in Guyana and 59% of 
households in Nigeria indicated they observed an increase 
in household waste since the onset of the COVID pandemic. 
The household respondents indicated particular areas of con-
cern in the present solid waste system amidst the COVID-
19 pandemic with an overwhelming majority of households 
(97% in Guyana and 87% in Nigeria) identifying the lack of 
proper disposal mechanisms, lack of recycling infrastruc-
ture and inadequate waste management policies that need 
revising for the COVID-19 pandemic. The descriptive data 
show that the system presently is perceived as inadequate 
and inefficient by the households in both countries and can 
be then viewed as the primary contributing factor to poten-
tial self-dumping.

In constructing the probability models for Guyana and 
Nigeria, the exogenous variables used are presented in 
Table 1. Adapted from the literature, the variables outlined 
in the Table 1 were identified as possible factors that can 
promote self-disposal activities. For instance, Ichinose and 
Yamamoto [10] results showed that a shortage of waste col-
lection and waste treatment structures directly results in 
more dumping. Liu et al. [14] presented a Poisson regression 
model whereby recycling and landfill dispersion had a sig-
nificant impact on the prominence of illegal dumping. Addi-
tionally, several studies showed that households engage in 
recycling activities are less likely to engage in self-dumping 
[3, 13, 20, 38]. Matsumoto and Takeuchi [17] empirically 
showed that marginalized communities with inconsistent 
delivery services are contributing factors to illegal dump-
ing. Sedova [37] showed higher rates of illegal dumping 
occurring with easier access to dumpsites, especially illegal 
sites. The literature shows that households respond to their 
circumstances and will engage in illegal or self-dumping if 
there is an increase in household waste, an unreliable waste 
collection service, poor enforcement of waste management 
policies and proximity to dumping sites. These factors are 

Table 1  Descriptive 
characteristics of the exogenous 
variables

Models consists of qualitative exogenous variables only

Variable Description

Increase in household waste Households observed a notable increasing household waste
Reduced Services A reduction in schedule of municipal waste collectors was observed 

by households
Proximity to Dump Household located near to an established or unregulated dumping site
Populous Municipality Household located in the most populous municipality in the data
Practice Recycling Household engages in re-use, recycling or upcycling activities
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generally identifiable even though many other underlying 
factors may affect self-dumping, such as the rural context, 
waste disposal for residential lots or apartment buildings and 
poverty. The variables adopted in this study expand upon 
those identified in the literature by measuring the statisti-
cal effect on the probability of self-dumping. All the exog-
enous variables were qualitative either expressed as a binary 
dummy variable or an ordinal dummy variable. The dummy 
variables were treated as intercept variables where the coef-
ficient values were used to compute the probabilities.

The models included the variable populous municipal-
ity as these areas tend to have the largest municipal waste 
collection services. This variable was then interpreted as 
a proxy of the efficiency and enforcement of solid waste 
management regulations since this could not be observed 
from the perspectives of households. The interpretive ration-
ale behind this variable is if there is a positive relationship 
between self-disposal from households in the largest munici-
palities, then this is an indication of underlying solid waste 
management issues in the country.

The data were collected with the households under-
standing that the context of the questions was related to the 
present circumstances with COVID-19. Table 2 presents 
the household responses to the change in household solid 
waste management since the emergence of the COVID-19 
pandemic.

More than half of the households for both Guyana and 
Nigeria noticed an increase in household waste since the 
‘hard lockdown’ measures with a similar proportion for both 
countries indicating that household waste volume has dou-
bled during this time. Given that both countries implemented 
work and school restrictions, the increase in time spent at 
home can be attributed to the increase in household waste, 
which corroborates with the literature [41]. Both countries 
had a similar proportion of households with the majority 
indicating that municipal garbage collection services operate 
once a week. For Nigeria, the majority of households indi-
cated a noticed change in the municipal collection services 
whereas the majority of households from Guyana indicated 

no change in the municipal services. In terms of recycling, 
Guyana had approximately 47% of households engaging in 
some sort of recycling activity whereas Nigeria had a rela-
tively low proportion of approximately 17% of households 
engaged in recycling.

Households in both countries experienced multiple and 
differing changes in their solid waste management since the 
emergence of COVID-19. The findings corroborate with the 
evidence presented by Ikiza et al. [11] who found similar 
patterns in waste volume, recycling incidences and change 
in municipal services in Toronto, Canada. This evidence 
suggests similar waste management challenges are being 
faced globally amidst the pandemic regardless of the devel-
opmental status of the countries. Also, van Fan et al. [41] 
showed similar waste management challenges across China, 
the Czech Republic, and Singapore as a result of COVID-
19. The differences amongst countries will come from the 
household and municipal authorities’ response to these 
challenges. To further expand on this dimension, Table 3 
presents the binary LOGIT models that demonstrate the log 
odds of self-disposal of household waste given the changing 
dynamics of household solid waste management explored 
and expanded upon in Table 2.

The model diagnostics indicate good fitting models. The 
Hosmer and Lemeshow p value indicates no evidence of a 
poor fit. The Cox and Snell R Square is a pseudo R square 
value indicating a model that is better fitting than the base 
LOGIT model alongside the Nagelkerke R Square which 
is an upper range R square value more aligned with the 
traditional linear model R square and gives the change in 
the dependent variable as explained by the regressors in the 
model [18]. Both R Square values show the model has an 
interpretive value from the regressors used. For both models 
presented, the practice of recycling yielded a statistically 
significant estimate with a negative relationship between 
recycling and self-disposal. This is not an unexpected find-
ing and corroborates with the existing literature [3, 13, 20]. 
Aside from the recycling variable, the other exogenous 
factors varied in statistical significance between the two 

Table 2  Characteristics 
of Household solid waste 
management since COVID-19

Measured as a percentage frequency of the sample; the values reported represented the largest share of the 
sample

Guyana Nigeria

Noticed increase in household waste since COVID-19 64.8% 59.6%
Household waste volume doubled since COVID-19 45.7% 50.1%
Noticed change in municipal waste collection services since COVID-19 23.6% 63.9%
Municipal services scheduled once a week 63.6% 75.9%
Household engages in more recycling activities since COVID-19 46.8% 16.5%
Households in data located in the most populous municipalities 51.4% 20.4%
Households in data with landfill or dumpsite in community 28.2% 30.4%
Households that engages in self-disposing since COVID-19 31.0% 31.9%
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countries. For Guyana, the change in collection schedule 
and proximity to landfills were statistically significant in 
positively influencing a household engaging in self-disposal 
whereas in Nigeria, the increase in household waste posi-
tively influenced the households engaging in self-disposal. 
The difference in significant variables for the two countries 
is an indication of the unique underlying factors in the state 
of the solid waste management sector for each country and 
its impact of self-disposing. The literature showed that Nige-
ria generally has an issue with illegal dumpsites because 
of the quality of its waste collection services pre-COVID 
[1], so it would be expected that increasing household waste 
can lead to more instances of self-dumping as shown in the 
results. Even though no literature with empirical evidence 
for Guyana was sourced to fully outline issues on the preva-
lence of illegal dumping linked to the pre-COVID-19 condi-
tion of the waste management sector, this finding is an indi-
cation that the waste collection services frequency seems to 
be the dominating factor in the prevalence of self-dumping.

In terms of whether the location of the household in the 
largest municipalities was a factor, only households located 
in Lagos, Nigeria were positively impacted to engage in 

household self-disposal. The model’s initial estimation 
shows the specific nature of the solid waste management 
issues due to COVID-19 in the country may vary in influ-
encing self-disposal. Utilizing the model coefficients, the 
probability of the households engaging in self- disposal 
was computed by substituting the coefficient values from 
Table 3 into Eq. 3. For Guyana, households who experi-
ence a change in the municipal waste collection schedule 
due to COVID-19, there is a 12.9% probability that they will 
engage in self-dumping and if they live close to a landfill, 
the probability of self-dumping increases to 25.7%. There 
is a 2% possibility that households who utilize recycling 
activities in Guyana will engage in self-dumping. For the 
households that experience a change in municipal waste col-
lection services and engages in recycling activities, there is 
a 6.25% likelihood that they will engage in self-dumping. 
If they live near a landfill, this increases to a 12.4% likeli-
hood that they will engage in self-dumping. The increase in 
solid waste in households was not a significant variable for 
Guyana. For Nigeria, households experiencing an increase 
in waste, there is a 34.3% likelihood that they will engage 
in self-dumping. The households in Nigeria that are experi-
encing waste and utilize recycling activities, there is a 7.1% 
chance of self-dumping. Interestingly, households in Lagos 
experiencing an increase in household waste are less likely 
to engage in self-dumping than in other municipalities with a 
probability of 13.4%. For the households in Lagos who face 
increasing waste and utilize recycling activities, the prob-
ability of them engaging in self-dumping is 2.8%. Proximity 
to landfills was not a significant variable for Nigeria. The 
statistics show that the increasing volume of waste and the 
corresponding household responses to this waste as waste 
collection services are restricted are positively contributing 
to the informal waste sector particularly for self-disposing. 
The households, especially for Guyana, have expressed their 
engagement in recycling. Even though the data were not 
gathered as to the composition of recycled material, the 
overall circumstances in the country as highlighted in the 
literature are that recycling is done informally either for 
small business purposes or for upcycling purposes [30, 47]. 
Though the informal recycling sector is shown to reduce 
the prevalence of self-dumping, the sector is unregulated 
and can be seen as a potential vector for COVID-19. More 
empirical research is needed on some of the dynamics of the 
informal recycling sector in the era of COVID-19, especially 
as a potential pathological channel.

Conclusion

Based on the analysis, both Guyana and Nigeria experi-
enced impacts to their municipal solid waste management 
systems as a result of COVID-19; however, these impacts 

Table 3  Binary logistic regression models on self-disposal of house-
hold waste

Model 1 presents the analysis for the LOGIT model for Guyana and 
Model 2 presents the analysis for the LOGIT model for Nigeria; val-
ues in () are the std. errors for the coefficients
*Indicates 10% significance; the Cox and Snell and Nagelkerke R 
Square and Hosmer and Lemeshow test are goodness of fit diagnostic 
measures
**Indicates 5% significance
***Indicates 1% significance

Model 1 Model 2

α  − 0.434
(0.341)

1.904**
(0.737)

Increase in household waste 0.325
(0.368)

0.938**
(0.293)

Change in collection schedule 1.864***
(0.378)

 − 0.335
(0.267)

Proximity to landfill 0.688*
(0.362)

 − 0.142
(0.234)

Practice recycling  − 0.724**
(0.341)

 − 1.557***
(0.363)

Located in Georgetown  − 0.486
(0.341)

–

Located in Lagos –  − 0.942**
(0.415)

Located in Oyo State – 0.033
(0.312)

Cox and Snell R Square 0.205 0.312
Nagelkerke R Square 0.299 0.438
Hosmer and Lemeshow
p value

0.523 0.615



1685Journal of Material Cycles and Waste Management (2021) 23:1678–1687 

1 3

vary based on changes in the municipal waste collection 
schedules, proximity to landfills and recycling activities. 
The current solid waste management issues in response to 
COVID-19 are fostering more household self-disposing of 
waste and indirectly fostering the informal recycling sector. 
In Guyana, the change in waste collection schedules and 
the household’s proximity to a landfill or dump are factors 
that increase the likelihood of the household self-disposing. 
In Nigeria, increasing household waste was the factor that 
increases the likelihood of households self-disposing. The 
empirical evidence shows that households for both countries 
who engage in recycling activities are less likely to engage 
in self-disposing.

Many potential new challenges are arising from the solid 
waste issues stemming from COVID-19. The models demon-
strated that there are unique factors that policymakers need 
to consider in addressing the issue of self-dumping in the 
era of the COVID-19 pandemic. For Guyana, the change in 
schedules in response to pandemic has a positive impact on 
self-dumping which can shift the vulnerability of contracting 
COVID-19 to the households. The policymakers in Guyana 
need to consider more safety measures for waste collectors 
and return to a regular schedule with sterner safety proto-
cols. In Nigeria, household increase in solid waste since the 
COVID-19 pandemic is the main contributing factor to per-
sons self-dumping. Nigeria should consider waste reduction 
strategies primarily through public education or consider 
waste reduction incentive programs, such as deposit fees 
for waste materials, though the latter may be a strategy for 
the overall development of the waste management sector in 
both countries given challenges of the sector pre-COVID-19 
highlighted in the literature. Recycling did show to have an 
inverse effect on illegal dumping, an effect similar to what 
is documented in the literature. Despite this result, recy-
cling in the countries is not properly regulated and limited in 
infrastructure. There is also very limited recycling incentives 
programs to encourage the practice.

The reduction in collection services and increasing 
household waste will lead to clustered roadside bins with 
potentially contaminated waste. The potential increase in 
self-disposing at the household level in response can lead to 
increased risk in spreading COVID-19, especially if dump-
ing activities are unregulated. Even with the activities of 
re-use, recycling or upcycling of materials which are done 
informally in both countries can lead to potential contagion 
spread given the lifespan of COVID-19 on surfaces. More 
research is needed in better understanding the environmen-
tal and epidemiological aspects of COVID-19 and the sub 
sequential changes in solid waste management. The informal 
waste sector especially the issue of self-disposal and infor-
mal recycling adds a new dimension for policymakers to 
consider in managing COVID-19. The evidence from Guy-
ana and Nigeria highlights the need for the municipal solid 

waste management system to re-think their approach to solid 
waste in the era of COVID-19. More support and resources 
are needed to educate, facilitate and support communities as 
COVID-19 changes the dynamics of their household waste 
disposal.
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