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A transition to a Circular Economy (CE) is intrinsically connected to the perceived risk of moving away from the
status quo of the extract-use-discard model. This study examines how small and medium enterprises (SMEs)
perceive and respond the multi-dimensional risk from plastic waste mismanagement (PWM). Such risk is
approximated and analysed using two different behaviour theories, the Expected Utility Theory and Protection
Motivation Theory in a survey amongst 242 managers in Nigerian SMEs examining the endogenous relationship

between perceived impact of PWM and perceived effectiveness in addressing it. Results indicate that plastic
waste is considered as low to medium risk in the country. Perceived effectiveness to deal with PWM is correlated
with perceived impact from PWM, confirming the endogenous relationship. As Nigerian firms seem to prefer low-
cost and low-commitment actions to deal with PWM such as investing in local packaging materials, focusing on
promotional and educational campaigns might move the needle in adopting CE practices.

1. Introduction

Implementing the circular economy (CE) concept is expected to
support a transition towards sustainable development (Santolin et al.,
2023). Within a CE, plastics are envisioned to be used as part of loops in
the reuse and recycling of materials; transitioning to such an economy
from the usual take-use-discard model is of the biggest challenges in
achieving CE (Hahladakis et al., 2024). Plastic waste presents a major
obstacle to circular economy transitions, especially in developing
countries that must balance rapid economic growth with sustainable
practices. Plastic waste also posits an environmental threat, with African
countries in particular reporting the highest numbers of mismanaged
waste per capita compared to all other regions of the world (Meijer et al.,
2021). Population growth and increased emissions from the waste sector
are considered some of the major threats for Africa (Mutezo et al., 2020)
with 80 % of sub-Saharan African landfills being classified either as open
dumpsites or controlled tipping sites amplifying the threats of contam-
inate leaching, groundwater contamination and air pollution (Idowu
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et al., 2019). Waste generation in Africa is forecasted to double by 2030
Kaza et al., 2018 or 344 Mt of plastic consumption by 2030, with Nigeria
alone contributing to 16.9 % of all such consumption (Babayemi et al.,
2019). Given the increasing population and economic growth, issues
surrounding plastic waste management in Africa are likely to be exac-
erbated and therefore require examination.

Conceptualising and treating plastic waste mismanagement (PWM)
as a risk or a threat to societies allows for examining the likelihood of a
transition to a CE. Mismanaged plastic waste therefore can be seen as a
threat that requires adaptive actions that can eventually lead to a CE
adoption, either at the country or firm-level. Several barriers exist to the
adoption of a CE which can lead to plastic waste mismanagement which,
in turn, presents a threat to human health and economic welfare ((Kaza
et al., 2018; Mutezo et al., 2020; Ilango, 2024). Financial barriers are
considerable, with developing, procuring substitute goods and pack-
aging as well as sustainable plastic in consumer goods being the major
ones (Babayemi et al., 2019). Technological know-how in constructing
(and financing) sanitary landfills is another major barrier (Rahmasary
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et al., 2019). Behavioural and lifestyle choices are also instrumental to
the increased rate of plastic waste use and disposal in African countries
(Mutezo et al., 2020). At the firm level, corporate norms and
pro-environmental behaviour of managers has been found to affect
corporate responsibilities internally to protect the environment (Chan
et al., 2022). Remaining at the firm level, structural aspects of the firm
such as resource availability and eco-innovative behaviour have been
found to impede an adoption of CE practices while the institutional
environment the firm operates has been found to accelerate CE adoption
(Choudhary et al., 2022). Overall, in Africa both the public and skilled
individuals claim multiple socio-cultural, political and financial factors
impeding a transition to CE (Kolade et al., 2022).

Explaining firm behaviour with respect to CE actions taken (or the
lack of uptake) requires empirical research based on by decision-making
theories. To do so, one can integrate economic and psychological the-
ories in empirical research (Mathew et al., 2023; Raghu and Rodrigues,
2020). As mismanaged plastic waste presents such a challenge to a CE
transition, it can be considered as a risk both to health when improperly
disposed or handled (Kedzierski et al., 2020) and as a financial risk to
firms to dispose and deal with potential fines and environmental regu-
lations (Diaz-Barriga-Fernandez et al., 2018). Yet, most studies
approach PWM through a behavioural or technical lens, neglecting the
perceived risk and motivation structures that shape business responses.
In detail, studies examining the behavioural drivers of the public behind
solid waste management using various behavioural theories abound (the
review of Raghu and Rodrigues (2020) mention 80 such studies, pri-
marily in developed countries). Empirical studies using such theories on
firm behaviour with respect to risk of plastic waste mismanagement
however are scarce (e.g., Chan et al., 2022; Islam et al., 2024;
Choudhary et al., 2022) while studies examining the endogenous rela-
tionship between perceived impact of plastic waste and perceived
effectiveness in addressing it are absent. Addressing the gap in empirical
studies using behavioural theories on the topic of PWM requires
addressing both economic and risk-related motivations as observed
behaviour is determined by both (Botzen et al., 2019).

Therefore, this study aims to fill this knowledge gap by a) integrating
insights from two well-established economic and psychological theories
used in adaptation and vulnerability to risk literature to b) attempt to
analyse firm behaviour in an African country with respect to risk from
plastic waste mismanagement. The rest of the study is organised as
follows: Section 2 reviews the economic and psychological theories used
to explain the perceived impact and effectiveness in managing plastic
waste and introduces the case study focus, Section 3 presents the
methodological approach and the data used to validate the hypotheses,
Section 4 discusses the results and Section 5 discusses the empirical
findings and provides managerial recommendations.

2. Literature review

This paper examines economic and social psychological theories
factors influencing on firm decision-making under risk. Risk is con-
ceptualised as the risk associated with management (with regards to
procuring, handling or accumulation) of plastics (MacLeod et al., 2021),
in the context of adopting circular economy practices in businesses. To
unpack these factors, this paper combines economic theory with a social
psychological theory. The economic theory examined is the Expected
Utility Theory (EUT) and the social psychological one is Protection
Motivation Theory (PMT). EUT is the traditional neoclassical model of
individual behaviour used in the field of economics, with Prospect
Theory being later introduced to address issues around risk-dependent
choices (Chung et al., 2019). EUT underpins both individual and
society-wide analysis of decision-making (Buchholz and Schymura,
2012) with the method seeing some use in studies examining adaptation
behaviour to new technologies (e.g., Borges et al., 2015). PMT, first
introduced by Rogers (1983), examines human behaviour in or while
anticipating adversity and conceptualises coping behaviour and
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appraisal of perceived risks (Cummings et al., 2021) and therefore de-
parts from pure economic-agent behaviour. Outside of health risk
appraisal, PMT has seen wide application in case studies evaluating
climate-related hazards (Hu et al., 2022; Bubeck et al., 2018; Babcicky
and Seebauer, 2019; Botzen et al., 2019; Tasantab et al., 2022) and less
on other adaptation risks such as health risks to tourists (Wang et al.,
2019) and food safety risk communication (Zhu et al., 2022). Combined,
they have only been used to examine household adaptation to drought
risk in Kenya (Schrieks et al., 2024) and residents’ coping with flooding
risk in Germany and France (Bubeck et al., 2018). Overall, in Kwon and
Silva (2020)’s review of the 62 most used behavioural theories in the
literature between 2000 and 2017, EUT and PMT are at the 41st and
33rd place, respectively, showcasing some application but not wide use
in empirical studies.

EUT and PMT are selected as both contain elements of perceived
severity and perceived probability of a risk occurring (Schrieks et al.,
2024) which in this work are assumed to be correlated with adaptation
(Van Der Pligt, 1998). Combining EUT and PMT also allows to disen-
tangle economic and psychological drivers (Bubeck et al., 2018) behind
actions taken to address PWM. Contrary to other social psychology or
economic behavioural theories that can be used to assess agents’
response such as Ajzen’s (1991) Theory of Planned Behaviour (TPB) or
the Rank Dependent Utility Theory, both EUT and PMT include
perception of risk. Individually, PMT also assesses adaptation costs and
perceived adaptation efficacy while EUT considers attitudes to risk (such
as risk aversion) and time (Schrieks et al., 2024). Such aspects (costs,
efficacy and perception of time) are important in explaining uptake of
CE actions with respect to plastic waste examined in this study. In this
work we frame plastic waste mismanagement (PWM) as a fact that re-
quires an adaptation response from firms that both use plastics in their
production and whose functions (e.g., procurement of raw materials,
public’s view of the firm and are impacted by PWM, etc.) are impacted
by PWM. We do not focus on the drivers for such firm behaviour; past
literature has, for example, suggested that a natural resource-based view
(NRBV) of the firm (Hart, 1995) can explain actions as its pyramid
structure aims to influence decision-making on resources and capabil-
ities in the fields of clean technology for firms that depart from the
classical extract-use-discard model (Hart and Dowell, 2011). Such
studies tend to use behavioural theories such as TPB or the theory of
reasoned action to explain behavioural and attitudinal drivers and an-
tecedents to such behaviour (e.g., Chan et al., 2022; Islam et al., 2024;
Adu-Gyamlfi et al., 2023) while bypassing the influence of received risk
and perceived effectiveness in addressing the issue of PWM. Given the
relative novel framing of PWM as a threat requiring adaptation,
behavioural theories such as RDUT or economic theories such as Pros-
pect Theory (which expands on risk aversion found in EUT) that require
agents providing weighting of probabilities of a threat occurring were
not considered (Osberghaus, 2017).

Sub-Saharan countries are rapidly producing increased quantities of
plastic waste, with 70 % of it reported to be openly dumped in 2019
which, in turn, constitutes a tangible health and economic risk (Ayeleru
et al., 2020). There is a lack however of empirical work determining the
impact of perceived risk in plastic waste (mis)management. Some
country-level studies that have focused on plastic waste in sub-Saharan
countries, such as Rwanda, found it lacking technically advanced
practices that would enable both better plastic management and reduce
imported plastics (Twagirayezu et al., 2024) while improved plastic
waste collection and sorting was found to drastically decrease plastic
waste flows to landfills for consecutive years in South Africa (Olatayo
et al., 2024). This study focuses on one of the biggest current (and
forecasted as increased in the future) contributors to plastic waste
pollution in Africa, Nigeria.

2.1. Geographical focus and objectives

Nigeria is experiencing sustained population and urbanisation
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growth with its largest population centres such as Lagos, Kano and
Kaduna generating an average 0,55 kg/person/day of waste, with at
least 20 % of it being plastic waste (Duru et al., 2019). Plastic waste is
mainly related to consumer-produced plastic waste with single-use
plastic sachet water bags being a considerable contributor to plastic
waste accumulation. Over 60 million such water bags are bought and
disposed daily in Nigeria (Dumbili and Henderson, 2020) and tend to
accumulate since their introduction in the Nigerian market in the 1990s
(Duru et al., 2019). Single-use plastics such as shopping bags and
food/takeaway packages are also contributing significantly to plastic
waste generation (Dumbili and Henderson, 2020; Duru et al., 2019).
Lack of proper waste management, disposal and recycling is also
contributing to Nigeria being the 9th largest contributor to marine
plastic pollution globally (Dumbili and Henderson, 2020) both in terms
of macro and microplastics (Yalwaji et al., 2022). Overall, Nigeria is one
of the highest plastic polluter countries in Africa, only second to Egypt
(Akan et al., 2021).

Nigerian authorities struggle to process waste, with urban centres
reporting waste collection efficiency between 5 and 50 % (Ogwueleka,
2009) with lack of compliance monitoring and enforcement being
named as the main barriers to increased efficiency (Duru et al., 2019).
Lack of awareness across the population on the impact of plastic waste is
widely reported in the literature, as is the need for reforms in political
and social will to address the issue (e.g., Dumbili and Henderson, 2020;
Oladipupo et al., 2024; Solaja et al., 2024; Zuofa et al., 2023). Given the
prevalence of plastic waste and the issues around its mismanagement,
framing plastic waste mismanagement (PWM) as a threat is therefore
justified. The methodology chosen for the empirical investigation of the
perceived effect and perceived effectiveness of firms to deal with PWM is
described in the next sections.

2.2. Firm behaviour with respect to plastics in the Nigerian context

As consumers are driving plastic waste generation in Nigeria, doc-
umenting and examining their behaviour has received some interest in
the literature. For example, a recent study amongst Nigerian students
has identified the beneficial impact of increased awareness, encour-
agement and capacity building in developing skills towards the circular
plastic economy (Okoya et al., 2025). A small-scale household survey in
mid-western Nigeria found mostly unsustainable waste disposal prac-
tices (Oladipupo et al., 2024). Few studies such as Solaja et al. (2024)
have examined views of individuals involved in managing plastic waste
(in this case recycling workers) on topics around plastic management.
When it comes to surveying plastic-using firms’ decision-makers on the
topic of circular economy practices and plastic waste management, scant
evidence is available in the Nigerian context. For example, Adesua--
Lincoln (2025) finds that increasing training and financial support to
Nigerian small and medium enterprises (SMEs) can support engagement
in sustainable practices. Through focus groups of individuals working in
the construction sector Zuofa et al. (2023) report lack of knowledge and
interest in circular economy and (again) limited government support for
applying circular economy practices as barriers to implementation.

Reducing, reusing and recycling plastic materials in production and
consumption processes, as well as increasing the use of recycled plastic
materials align with the principles of CE and contributes to environ-
mental sustainability (Blomsma and Brennan, 2017). The different ac-
tions available to Nigerian businesses to provide solutions adhering to
CE practices are mostly unexamined in the academic literature. Studies
examining the acceptance and use of CE practices involving plastics in
other emerging economies have identified the use of refillable or reus-
able products (Marazzi et al., 2020; Sandhu et al., 2025) and even
eliminating single use plastics in final products (Ferronato et al., 2024).
Using locally sourced materials alongside recycling activities has been
mentioned previously in a Nigerian context (Donuma et al., 2024) while
other actions involve using biodegradable materials for packaging
(Moshood et al., 2022). Working across the value chain to ensure
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adoption of CE actions is also advised, such as liaising with suppliers to
encourage minimisation of plastic use (Chitaka et al., 2022) or to sup-
port suppliers reach or maintain sustainable standards (Lee, 2021).
Finally, as adoption of CE actions to reduce plastic has been found to be
rather costly across developing and developed countries (Murphy et al.,
2022), this also expected to be a major driver of firm decisions around
plastic waste management.

Most of the above studies frame plastic waste management in the
context of advancing towards a CE but do not conceptualise plastic
waste as an actor of change in firm behaviour. Therefore, we identify the
following, specific gaps in the literature: first, empirically examining
perceptions and actions regarding PWM from actors in plastic-specific
sectors are particularly lacking and second, case studies in the sub-
Saharan African context (i.e., Nigeria) amongst decision-makers are
mostly absent. This work aims to examine the endogenous nature
choices managers and decision-makers in Nigeria are faced with while
contributing to the wider adaptation literature above. It does so by
combining economic social psychology theories to explain uptake of CE
actions aiming to reduce PWM while examining the endogenous rela-
tionship between perceived effect from and perceived effectiveness to
address PWM.

3. Methods and data

Three distinct hypotheses are tested in this paper and presented next.
The first two refer to the framing of plastic waste mismanagement and
the multi-faceted risk it poses to small and medium enterprises through
the lenses of the Expected Utility and Protection Motivation theories.
The final hypothesis refers to the proposed endogenous relationship
between perceived effect and perceived impact from such risk.

3.1. Research hypotheses

This paper investigates the relationships between perceived impact
of plastic waste mismanagement (PWM) and actions taken to address
plastic waste through the lenses of Expected Utility and Protection
Motivation theories. This study assumes that the level of engagement in
multiple actions against PWM is not random and instead depends on
how firms perceive PWM (Kedzierski et al., 2020) as an element of risk
to their operations. Theoretically, firms which perceive PWM as a
serious issue would do more (i.e., self-select) to address it. We focus on
perceived impact of PWM as compared with other firms, instead of
self-perceived effect, as a more accurate representation of being affected
by PWM (Pringle et al., 2023) which can be caused by observational peer
learning (Bubeck et al., 2018). We ground concepts and their framing to
EUT as perceived impact of PWM and include elements of risk aversion
and time (Schrieks et al., 2024).

We then assess perceived effectiveness in addressing and perceived
impact from PWM through a series of actions that firms might currently
undertake (Loy et al., 2023). We categorise these actions into pro-
duction-related (Sandhu et al., 2025), supplier-related (Donuma et al.,
2024) and investment-related actions (Chitaka et al., 2022) and appear as
so in the analysis. Additionally, unobservable factors might affect uptake
of actions addressing PWM while perceived effectiveness in addressing
and perceived impact from PWM are considered endogenous. Therefore,
addressing this selectivity and endogeneity bias requires an appropriate
empirical approach. Perceived effectiveness is framed through PMT as it
assesses adaptation costs and perceived efficacy of actions already taken
(Cummings et al., 2021) while perceived impact from PWM is assessed
through EUT. To examine the combined effect of perceived impact and
perceived effectiveness, this study uses a Heckman sample selection
model (Heckman, 1976) and accounts for any issues around homosce-
dasticity and independence of errors by the use of robust standard errors
in the analysis. Such a model assists with determining the size of the
impact of an endogenous, unobserved variable (such as perceived
impact of PWM) on observed ones (such as preparatory actions
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involving internal and external factors in a firm).

The methodological approach therefore is applied through two
equations: the selection equation (Eq. (1)) where the firms that perceive
PWM as a risk to their operation are identified and then the outcome
equation (Eq. (2)) which assesses observed effectiveness in managing
plastic waste in the selected firms as well as the impact on perceived
effectiveness of firm actions and characteristics. Each binary variable
(perceived impact PWM and effectiveness in dealing with PWM) is
regressed on a series of covariates. Therefore, for firm i

Affected PWM; = a + a; Explssues; + azLoanAccess; + azForegoPresent;
+
(Eq.1)

and for firm i and firm actions j

Effective PWMj; = § + 3, Strategy; + f,Supply;; + BsInvest; + p,Cost; + &
(Eq.2)

with u; and ¢;; being the error terms.
The selection, outcome equation and their covariates are presented
in a hypothesis form below.

H1. Higher perceived impact of plastic waste mismanagement is
positively associated with the following factors (this is the selection
equation using constructs influenced by the Expected Utility Theory):

e Hla: Higher perceived effectiveness in addressing plastic waste
mismanagement compared to other companies (Pringle et al., 2023).

e H1b: Greater ease of access to funding for managing plastic waste
(Zuofa et al., 2023).

e Hlc: A greater willingness to forego immediate benefits in favour of
larger future gains (Schrieks et al., 2024).

H2. Effectiveness in reducing plastic waste depends on a) actions
involving new technology (Marazzi et al., 2020; Ferronato et al., 2024),
b) engagement with suppliers (Moshood et al., 2022), c) investments
around adopting circular economy strategies (Chitaka et al., 2022) as
well as d) ease of funding access to tackle plastic waste mismanagement
(Zuofa et al., 2023). This is the outcome equation with constructs
influenced by the Protection Motivation Theory.

H3. Being effective in plastic waste management (H2) is associated
with the perceived effect of plastic waste mis-management (H1).

These three hypotheses are tested using regression analysis which
accounts for the potential endogenous relationship between the
dependent variables in both H1 and H2 (i.e., being affected by plastic
waste mismanagement and effectiveness in reducing plastic waste). The
data used and results produced are described in the next section.

3.2. Data collection

Data were collected between December 2024 and February 2025
from managers in Nigerian small and medium enterprises (SMEs) as part
of a wider survey aiming to understand different aspects of the circular
economy in the country, through a variety of means. There are
approximately 39 million micro, small and medium businesses (MSMEs)
as of 2020 in Nigeria, but no official registry exists of circular businesses
(Ochigbo, 2025)while only 3.1 million businesses are officially regis-
tered. Therefore, in this study, sampling was conducting using the au-
thors’ personal networks in the country and leveraging online
communities with a stated interest in CE.

First, businesses located in the states of Kano, Oyo, Abuja and Lagos
which traditionally have the highest number of registered of micro-
enterprises (National Bureau, 2013) were targeted. Using industry di-
rectories, business networks, and referrals, direct messages and calls
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were made to encourage stakeholders to complete the questionnaire.
Around 20 % of responses came through these endeavours. The rest of
the responses were collected through messages sent via a digital plat-
form (WhatsApp), a widely used communication platform in Nigeria.
Several CE-focused WhatsApp groups were identified, and permission
was obtained from group administrators to share the survey link. These
groups included the Recycling Association of Nigeria (RAN) with 328
members, the Circular Economy Business Network managed by the Of-
fice of the Special Adviser on Climate Change & Circular Economy
(OCCE with 517 members, the African Clean-Up Initiative with 276
members and the Sustainable Solutions Circle with 147 members. Such
groups were particularly (but not exclusively) targeted during data
collection, as they operate in areas crucial to a CE transition, such as
e-waste recovery, construction, plastic recycling and the processing of
agricultural waste. A small incentive of a 1000 Naira mobile recharge
card was given to those who finished the survey. This resulted in 260
total questionnaires returned, and when removing incomplete responses
this resulted in 251 useable responses. When removing speeders (those
taking less than 3 times the median time to complete the survey), this
resulted in 242 complete responses, and these were used in the analysis
in Section 4.2. The median time of completion was 17.6 min, and most
responses came from middle managers from the more densely populated
as well as industrial and entrepreneurial areas of the country, as
depicted in Fig. 1 below.

The questionnaire developed for this study and its sections refer to
the firm’s composition (such as number of employees, turnover, etc.),
the respondent’s role in the organisation (upper, middle management,
etc.) and contained sections on the use of new technologies and organ-
isational paradigms not covered in this study. The final section of the
survey focused on perceptions and views on plastic waste management
in the respondent’s firm, and this data is used below, alongside that on
firm composition. Statements on EUT and PMT were adapted from
Schrieks et al. (2024) to reflect the PWM scope. The summary statistics
of that section can be found in Table 1. Summary statistics on the sample
surveyed, by managerial level (junior, middle and senior), can be found
in the Supplementary Material.

4. Results and discussion

The following subsections present both summary statistics and the
data-driven investigation of the relationships between perceived impact
of plastic waste mismanagement (PWM) and actions taken to address
plastic waste through the lenses of Expected Utility and Protection
Motivation theories. As prior information on firm behaviour regarding
plastic waste management in Nigeria is scant, Section 4.1 discusses the
summary statistics in length before the presentation of the hypotheses
testing through a sample selection model in Section 4.2. The summary
statistics presented in Table 1 are also presented visually in Figs. 2-4.
Fig. 2 presents the uptake of CE actions; Fig. 3 presents the frequencies of
uptake of supplier-focused CE actions and Fig. 4 presents the frequencies
of investment actions related to CE.

4.1. Summary statistics

Most responses came from the coastal southwest areas and in and
around Lagos where most small businesses are located. Overall, findings
in Table 1 report actions towards a circular economy to be in their in-
fancy in Nigeria while plastic waste mismanagement (PWM) seems to
affect a small but considerable number of firms. Such findings are in line
with other studies reporting low levels of plastic waste awareness in
Nigeria (Duru et al., 2019; Oladipupo et al., 2024) as well as low uptake
of actions towards the circular economy (e.g., Dumbili and Henderson,
2020; Akan et al., 2021; Zuofa et al., 2023).

As shown in Fig. 2, almost half (50 %) of surveyed Nigerian firms
claim to use reusable or refillable packaging in their products which has
been one of the earliest consumer-facing interventions. This is somewhat
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Survey Participants in Nigeria by Management Level
Dot size = response count; color = management level
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Fig. 1. Locations of main survey data collection points in Nigeria, by management level.

expected given both the high number of RAN-affiliated SMEs in the
sample and the high reported levels of such plastic waste across the
country (Duru et al., 2019) and could signal attempts to present one’s
firm as ‘green’ or ‘eco-friendly’. Nevertheless, only a small number of
firms claim to not be implementing any CE actions (7 %). Such a per-
centage is similar of the number of European SMEs not implementing CE
actions (Bassi and Dias, 2019). Empirical and theoretical studies abound
examining the drivers for such behaviour (Kim and Lyon, 2015; Marquis
et al., 2016; Cantore, 2017) while considerable focus has been given to
antecedents and frameworks of firms inaccurately introducing green or
eco-labels to either themselves or their products (Arouri et al., 2021).
Such high levels of reported actions might also reflect the recent increase
in initiatives around plastic waste management and disposal in Nigeria
such as the recent United Nations Industrial Development Organisation
(UNIDO)’s 1.9 USD million funded project to promote sustainable value
chains and circular economy practices (Onaji-Benson and Agada Ali,
2023) and the Plastic Recycling France Nigeria project aiming to provide
technical assistance and training towards installing two recycling
microfactories by 2025 (Plastic Odyssey, 2024).

More cost-driven and production-paradigm altering solutions such as
eliminating single use plastics or sourcing local biodegradable materials
are much less commonly employed. Focusing on the supply chain, firms
seem to prefer to focus on solutions that have small economic imprint on
their operations such as encouraging suppliers to use recycled or eco-
friendly materials (46 %, see Fig. 3) while much fewer firms claim to

switch materials or partnerships in pursuit of more eco-friendly mate-
rials. Concern over costs to adopt CE practices is common among
stakeholders in large economies as well (e.g., McNicholas and Cotton,
2019). Such a finding can be explained by the lack of funding, or
awareness of funding reported in the country in other studies (Zuofa
et al., 2023) but it appears also linked with the lack of awareness on the
PWM issue (Duru et al., 2019; Oladipupo et al., 2024). This trend also
appears when asking firms about their investments (see Fig. 4); 32 % of
firms claim they do not invest on any of the listed circular
economy-related actions. Some investments in locally sourced, biode-
gradable materials are observed which can also be related to traditional
ways of producing and distributing goods such as foodstuff in the
country.

Responses regarding the assumed cost of PWM (see bottom of
Table 1) become of interest when contrasted with total firm turnover.
26 % of respondents claimed that their firm has an annual turnover more
than 18 million Naira, yet the mean stated cost for reducing single use
plastics (Cost reduce) is assumed to be 18,8 million Naira making PWM
costs considerably high for all turnover bands. Several responses
claimed that such a cost would be zero (8 %, 6 % and 9 % for Cost reduce,
Cost engage and Cost invest, respectively) which is not realistic. Never-
theless, this study reports the raw findings of the expected cost of dealing
with PWM and the responses by the survey participants correspond to
the increased commitment required by each action, therefore, can
reflect actual information the participants possess. In any case,
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Table 1

Summary statistics of binary variables representing elements of EUT and PMT; * refers to a Likert-scale variable taking the values 1 to 5 and its mean value (standard
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deviation in brackets); ** refers to 226 observations after removing values below 100 RGN but not 0 values; values reported in 1000 RGN.

Variables Description Observations Frequency Behavioural Theory
Affected PWM_high Often/very often expect issues with PWM 243 17 % EUT, PMT
Expected_ issues PWM_high Often/very often issues with PWM compared to others 243 13 % EUT
Loan_access_high Very/Extremely adequate access to loans 243 12 % EUT
Foregoing present high Willing/very willing to forego present benefits for future ones 243 54 % EUT
Effective PWM Effective/very effective in achieving PWM goals 243 31% PMT
No_single_use Eliminating single-use plastics in operations 243 19 % PMT
Reusable_alts Offering reuseable of refillable alternatives 243 50 % PMT
Biodegr_compost Switching to locally available biodegradable or compostable materials 243 9 % PMT
Local partnerships Partnering with local artisans or organisations to repurpose plastic waste 243 15 % PMT
No_above_actions No PWM reduction actions 243 7 % PMT
Supply recycle Encouraging suppliers to use recycled or eco-friendly materials 243 46 % PMT
Supply_standards Sourcing from suppliers who meet local and international sustainability standards 243 29 % PMT
Supply_altpack_solutions Partnering with local manufactures to develop alternative packaging solutions 243 14 % PMT
No_above_actions No supplier-driven PWM actions 243 15 % PMT
Invest biodegr Locally produced biodegradable or plant-based materials 243 32% PMT
Invest cardboard Paper or cardboard packaging sourced from Nigerian suppliers 243 28 % PMT
Invest local material Other locally sourced alternatives (e.g. cassava-based plastics) 243 8 % PMT
No_above_actions No investment actions for PWM 243 32% PMT
Income_1* Above 18,000,000 231 26 % EUT,PMT
Income 2* Between 12,000,000 and 18,000,000 231 23 % EUT,PMT
Income_3* Between 6,000,000 and 1,000,000 231 26 % EUT,PMT
Income_4* Below 1,000,000 231 26 % EUT,PMT
Cost-related variables Mean St.Dev Min/Max
(cont)**
Cost reduce Can you give an estimate of the cost, in Naira (), for your organisation to - Reduce single-use plastics 158,000 1,600,000 0/
18,000,000

Cost_engage Can you give an estimate of the cost, Naira (W), for your organisation to - Engage with suppliers so that 299,000 3490000 0/

plastic waste is reduced 50,000,000
Cost invest Can you give an estimate of the cost, Naira (), for your organisation to - Invest in alternative materials to 487,000 6,080,000 0/

replace traditional plastics 90,000,000

participants seem to consider such costs to be high to very high, between
80 % and 270 % percent above the highest category of stated annual
turnover for a firm (18 million Naira). As Nigerian SMEs have been
found to operate with very low or even negative profit margins (Toby,
2007), expecting such comparatively large investments to address might
not be feasible for surveyed firms. Given the lack of awareness around
PWM (Duru et al., 2019), knowledge of such potential costs might also
be scarce (as can be seen from the large standard deviation for each of
these three variables) and therefore such estimates should be cautiously
interpreted. Most of the sample is split between the other three annual
turnover categories, classifying most firms as small to medium
enterprises.

Regarding the perceived effect of PWM and the perceived effec-
tiveness of firms to address PWM (see top of Table 1), more firms claim
to be effective in addressing PWM (Effective PWM = 32 %) than firms
claiming to be highly or very highly impacted by PWM (Affec-
ted PWM_high = 13 %). Even fewer firms (Expected_ issues PWM_high =
17 %) expect issues often in their production or supply functions to be
affected by PWM while a surprising percentage (Foregoing present high =
54 %) places a higher value in future benefits compared to present ones.

4.2. Relationship between perceived impact and effectiveness

The results of the assumed endogenous relationship between effec-
tiveness in PWM and perceived effect of PWM through a Heckman two
step model are presented in Table 2 below. The results of the selection
equation are presented in the top of the table with the results of the
outcome equation at the middle and bottom of the table. Only the cost to
reduce single-use plastics is included in the outcome equation as it ap-
pears both as the most conservative of all three cost-related variables.
Additionally, given the disparities described in section 4.1 between

annual turnover and expected cost of addressing different types of
plastic waste (single use plastics, engage with suppliers and invest in
alternative materials), including one cost-related variable to abide with
PMT prevents high correlation between cost-related covariates. The
variable indicating greater ease of access to funding for managing plastic
waste (Loan_access_high) appears in both equations, as required by the
sample selection approach (Chatzistamoulou and Tyllianakis, 2022).
The stepwise approach described later in this section indicated that
including income variables and cost-variables resulted in implausibly
high correlation between the error terms; cost estimates were available
only from 222 participants and this further reduces the sample of the
outcome equation. A small number of firms perceived PWM as a
considerable threat to their business leading to a low number of re-
sponses (42) included in the outcome equation. This affects statistical
significance of variables in the outcome equation and therefore the
testing of H2.

The Wald Chi? test (at the bottom of Table 2) is statistically signifi-
cant below the 5 % level meaning that the covariates in both equations
cannot be simultaneously equal to zero giving credence to the use of the
sample selection approach. All variables in the selection equation apart
from access to loans are significant at the 1 % level and have a positive
impact on the perceived effect of PWM This means that H1, which was
framed with Expected Utility Theory (EUT) elements, cannot be rejected
in its entirety. In detail, we find that higher perceived effectiveness in
addressing PWM when compared with other similar firms (Hla) and
placing higher value on future than current wealth (H1c) all statistically
and positively impact perceived impact from PWM. Schrieks et al.
(2024)’s study on drought risk adaptation in rural Kenya also reports
EUT having the best fit in their data for their regression analysis. Ex-
pected perceived impact of PWM is influenced by likelihood of high
perceived impact by PWM compared to peer firms. Self-knowledge and
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Fig. 2. Frequencies of uptake of CE actions according to Nigerian SMEs deci-
sion-makers.
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Fig. 3. Frequencies of uptake of supplier-focused CE actions according to
Nigerian SMEs decision-makers.
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Fig. 4. Frequencies of investment actions related to CE according to Nigerian
SMEs decision-makers.

Table 2

Results of the Heckman two-step model on the endogenous relationship between
expected impact of plastic mismanagement and perceived effectiveness in
reducing plastic waste. ***, ** indicate statistical significance at the 1 % and 5 %
levels, respectively.

Selection Equation: Coefficient  St. Behavioural theory/
Affected PWM error Hypothesis
Expected_ issues PWM_high 0.756%** 0.252  EUT, PMT/H1
Loan_access_high 0.422 0.272 EUT, PMT/H1
Foregoing present high 0.597%%* 0.215 EUT/H1

Constant —1.509%** 0.184 n/a

Outcome Equation: Effective PWM_high

No_single_use 0.648 0.629 PMT/H2
Reusable_alts —0.153 0.607 PMT/H2
Biodegr compost —0.652 1.466 PMT/H2
Local partnerships 0.521 0.671 PMT/H2
Supply_recycle 1.253%*** 0.486 PMT/H2
Supply_standards 0.644 0.606 PMT/H2
Supply_altpack_solutions 0.751 0.839 PMT/H2
Invest biodegr —0.263 0.447 PMT/H2
Invest cardboard —1.237** 0.556 PMT/H2
Invest local material —0.684 0.591 PMT/H2
Cost reduce <0.001 <0.001 PMT/H2
Loan_access_high 0.687 0.585 EUT, PMT/H2
Constant 3.896%** 1.167 n/a
Inverse Mills ratio —1.209* 0.675

Rho —0.848

Sigma 1.426

Observations
Wald Chi? (12)

242 (selection = 42)
23.12%*

perceptions of risk are more difficult to assess (Pringle et al., 2023) and
therefore it follows that they are dependent on the relative position of
peer firms with respect to PWM. Other studies have corroborated that
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observational or peer learning can improve risk-related adaptation ac-
tions (Bubeck et al., 2018). Finally, those who assign more value in the
future compared to the present are more likely to perceive being more
affected by PWM which can lead to higher likelihood to adapt to PWM,
similar to other studies (e.g., Schrieks et al., 2024).

Few variables in the outcome equation are statistically significant,
offering little support to H2 and its framing using PMT. As PMT requires
multiple elements (actions, perception of risk and associated costs), the
stepwise approach revealed that the outcome equation results presented
in Table 2 tend to be similar in terms of statistical significance even as
more variables were gradually added. Overall, only two coefficients out
of the three different types of actions (supplier-related and investment-
related) were statistically significant. In detail, supplier-related actions
that a firm might employ, the most frequently selected (and probably
cost-free) action of encouraging suppliers to use recycled or eco-friendly
materials (46 % of the sample, see Table 1) increases the likelihood of a
firm’s (self) perceived effectiveness in dealing with PWM.

It is noteworthy that the framing of the statement in the question-
naire is around encouraging suppliers and not requiring suppliers to abide
by circular economy principles. Supply chain initiatives undertaken
jointly by suppliers and distributers has been shown to increased
adoption of eco-friendly standards (Jayaram and Avittathur, 2015). In a
similar vein, a firm’s investment on biodegradable materials such as
paper or carboard or natural materials such as pulp instead of plastic
packaging also positively affects the probability of perceived effective-
ness in dealing with PWM (Resnitzky et al., 2021; Singh et al., 2023).

Overall, both these actions (encouraging suppliers to use recycled or
eco-friendly materials and using paper or cardboard packaging sourced
from Nigerian suppliers) appear as low-effort and locally-sourced (e.g.,
using Nigerian suppliers is a requirement in the Invest cardboard option)
which can be linked to limited funding and awareness on the impact of
PWM might make explain uptake of such actions.

Finally, the inverse Mills ratio is significant and negative, matching
the negative correlation coefficient (rho = —0.85) meaning that
perceived effectiveness in plastic waste management (Effective PWM)
and perceived effect of PWM (Affected PWM_high) have an endogenous
relationship, supporting H3. This result indicates that the sample se-
lection approach is appropriate (Tyllianakis et al., 2024). The correla-
tion coefficient (rho) which measures the error term in the outcome
equation and the error term in the selection equation is close to —1
which although numerically plausible requires caution when interpret-
ing results. The small selection sample (42 respondents) can make rho
very sensitive therefore the model presented in Table 2 was computed
with a stepwise approach gradually adding covariates in the outcome
equation and presents the best fit to the data that minimises rho. Finally,
the negative correlation sign might be an indication of the risk percep-
tion paradox (Wachinger et al., 2013) which would mean that those
firms that are highly effective in dealing with PWM are also simulta-
neously less concerned about its impact.

This study contributes to the small but growing evidence base of
perceptions towards plastic waste management and the risk misman-
agement of such plastics presents to firms. Adaptation decisions in
response to risk, both as individual and communal, are shown in this
study to be correlated with self-efficacy in adaptation (dealing with
PWM). Such a finding corresponds with studies on drought adaptation
finding perceived adaptation efficacy and self-efficacy in specific
adaptation measures to be more important in promoting specific adap-
tation measures (Schrieks et al., 2024). Additionally, risk appraisal has a
positive effect in actions taken to address PWM, similar to responses of
farmers to climate change threats (Mitter et al., 2019) and houseowners
faced with flooding risk (Bubeck et al., 2018).

The statistically significant findings in the selection equation and the
support they offer towards H1 mirror findings from other studies in
Nigeria focusing on consumer views and behaviour. The common thread
with the firm-focused study presented here and studies conducted in
Nigeria such as Okoya et al. (2025) and Solaja et al. (2024) is the need
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for raising awareness as perceived risk from PWM is not comparable
with the high pollution rates reported in other studies (Dumbili and
Henderson, 2020; Yalwaji et al., 2022; Akan et al., 2021). Another of the
salient findings of this study is the importance of access to funding to
address PWM both in the outcome and selection equations. In other
words, higher perceived access to such funding makes people both more
concerned about PWM and more competent to address it. This corrob-
orates findings in Nigeria amongst small and medium enterprises that
report lack of financial support as a main barrier to implementing cir-
cular economy actions (Adesua-Lincoln, 2025; Zuofa et al., 2023).

Although PWM can have a financial impact on firms, this is more
likely in the contexts of firms operating in environments with more
stringent laws or where access to funding is predicated on meeting
several environmental and operation standards. For example, ISO 14021
requires firms to follow certain guidelines when it comes to them
making environmental assertions, and in the case of some countries,
fines ensue in case of violations (Delmas and Burbano, 2011). Given the
relative size of expected costs to deal with PWM (reported in Table 1 in
Section 4.1), it follows that access to, and knowledge of such funding
streams emerges as a key determinant of actions. Therefore, our study
connects awareness of risk (in our context, PWM) and awareness of
coping strategies (or tools to achieve them, through access to funding
sources). Such a finding is reported elsewhere in the risk adaptation
literature (e.g., Tyllianakis et al., 2024) although it is also common for
individuals to over- or under-estimate their ability to adapt to threats
(Elrick-Barr et al., 2017).

Limitations of this study centre around the baseline of stated adop-
tion of CE practices across firms and the framing of the hypotheses
which followed two different behavioural theories (EUT and PMT) but
did not include all elements from each theory in the models presented in
Table 2. There is little to no information on the progress and maturity of
circular economy practices in Nigeria or Africa; for example, developing
and implementing a framework that measures the circularity of a firm’s
operations and then compares it with peer firms is suggested by Ban-
deira et al. (2025). Although expenditure for addressing PWM after the
PMT was included, this was framed as expected adaptation cost and
therefore does not represent actual expenditure. Aversion to risk was
also not quantified or used in the EUT making testing both theories
incomplete. The chosen methodology assumes an endogenous relation-
ship between perceived impact and perceived effectiveness, and this was
confirmed through the analysis; nevertheless, the decision-making
process and the antecedents to perceived risk and the mediating ef-
fects of firm-related variables on perceived effectiveness were not ana-
lysed. Such analyses would require structural equation modelling
techniques that are also able to confirm the validity of constructs that
rely on behavioural theories such as those employed in this study, but
this was beyond the scope of this paper. Future studies in similar
socio-economic and geographical contexts could employ a mix of
regression analysis to explain variation in key variables as well as
structural models to test behavioural model validity. Finally, we did not
differentiate the analysis based on the level of management respondents
belong to (upper, middle or low) as this would segment our sample in
too small sub-samples; it is possible that knowledge of actions and
perceived effectiveness and effect from PWM to be higher in those in
higher management as they bear bigger responsibilities and have better
grasp of a firm’s policies.

5. Conclusions and managerial recommendations

This study examines firm behaviour in terms of adopting circular
economy practices which are particularly aimed at addressing
mismanagement of plastic waste. Plastic waste is therefore con-
ceptualised as an element of risk to both firms, the environment and
society which, in turn, requires adaptation to. Such risk is then
approximated and analysed using two different behaviour theories, one
economic (Expected Utility Theory, EUT) and a social psychology one
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(Protection Motivation Theory, PMT). Using a survey amongst decision-
makers in Nigerian small and medium enterprises (SMEs), this study
aims to fill in the knowledge gap of plastic waste management and
perceived risk and perceived effectiveness in addressing it. Under-
standing perceived risk and decision-making under such risk is para-
mount in both understanding firm behaviour and explaining current and
future uptake of circular economy actions in developing countries with
high population growth such as Nigeria.

Decision-makers in surveyed Nigerian SMEs appear to have low to
moderate levels of perceived impact of plastic waste mismanagement
(PWM), as well as perceived effectiveness in addressing PWM. Although
this finding is not surprising, it is indicative of an overall lack of a so-
cietal step-change in the direction of a circular economy. Nigerian firms
seem to uptake low-cost and low-effort solutions to PWM, while solu-
tions that require bigger investments in the production or supply chain
are much less common. This is further confirmed in this study by
examining the endogenous relationship between perceived impact of
PWM and perceived effectiveness in dealing with it. The expected cost of
addressing PWM, either by reducing single use plastics or making more
long-term commitments such as changing the supply chain and invest in
alternative materials seems to be perceived as too high for Nigerian
firms surveyed. Policymakers and managers alike should therefore focus
on information and education campaigns within firms regarding the true
costs to a production and economy model of a CE.

Findings indicate that perceived risk from PWM is well-
conceptualised by Nigerian firms and is impacted by factors such as
perceptions of other firms’ effectiveness to deal with PWM, access to
funding to deal with PWM and by foregoing present benefits in favour of
future ones (because of dealing with PWM). Even though survey par-
ticipants do perceive PWM as a risk to their business, this does not
necessarily drive effective management of plastic waste, although the
two concepts are correlated. Perceived effectiveness in dealing with
plastic waste does not equate to actual effectiveness; nevertheless, it
appears to be driven by low-cost, low effort solutions such as encour-
aging suppliers to provide recyclable materials and packaging and
investing in paper and cardboard packaging. Availability of and access
to loans to deal with PWM was found to have a positive effect both on
perceiving impact of PWM and on perceived effectiveness in addressing
it. Therefore, this study echoes previous ones in advocating for improved
and frictionless access to funding for firms to accelerate a CE transition.

This study provides statistical evidence for the conceptualisation of
PWM as risk to businesses through the EUT. EUT includes perceived
severity and perceived probability of a risk occurring as well as
perception of and attitudes towards risk (such as risk aversion) and time.
This study therefore presents evidence towards PWM being con-
ceptualised as a tangible risk to business operations by Nigerian
decision-makers. Although this study conceptualises PWM as a risk to
businesses, it did not specify what type of risk it might constitute for
them. As businesses can be driven by utility-maximising behaviour (the
theoretical framework for EUT), securing profits and operational sur-
pluses might be driving behaviour. This appears to be the case in this
study, with perceived costs of addressing PWM being as high or higher
than the average annual turnover of a firm. Therefore, managers should
focus on creating the conditions for firms to comply to environmental
regulations, as well as educational and promotional campaigns. Lack of
know-how, lack of awareness of the magnitude of PWM on both eco-
systems and humans could also incentivise actions against PWM, as well
as creating a paradigm-shift in how circular economy and its principles
are perceived in developing countries.

CRediT authorship contribution statement

Emmanouil Tyllianakis: Writing — original draft, Visualization,
Validation, Software, Methodology, Formal analysis, Data curation,
Conceptualization. Oluwaseun Kolade: Writing - original draft,
Conceptualization. Ambisisi Ambituuni: Writing — original draft,

Journal of Cleaner Production 534 (2025) 147086

Conceptualization. Olawunmi Ogunde: Writing — original draft, Data
curation. Muyiwa Oyinlola: Writing — original draft, Conceptualiza-
tion. Soroush Abolfathi: Writing — original draft, Funding acquisition.

Declaration of competing interest

The authors declare that they have no known competing interests
that could have appeared to influence the work reported in this paper.

Acknowledgements

This work was supported by the Sustainable Manufacturing and
Environmental Pollution (SMEP) programme funded with UK aid from
the UK government Foreign, Commonwealth and Development Office
(FCDO) (IATI reference number GB-GOV-1-30012)

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
0rg/10.1016/j.jclepro.2025.147086.

Data availability
The data that has been used is confidential.

References

Adesua-Lincoln, A., 2025. Challenges to environmental sustainability and circular
economy practices of Nigerian small and medium enterprises. Journal of Sustainable
Business 10 (1), 6.

Adu-Gyamfi, G., Asamoah, A.N., Nketiah, E., Obuobi, B., Adjei, M., Cudjoe, D., Zhu, B.,
2023. Reducing waste management challenges: empirical assessment of waste
sorting intention among corporate employees in Ghana. J. Retailing Consum. Serv.
72, 103261.

Ajzen, 1., 1991. The theory of planned behavior. Organizational behavior and human
decision processes 50 (2), 179-211.

Akan, O.D., Udofia, G.E., Okeke, E.S., Mgbechidinma, C.L., Okoye, C.O.,
Zoclanclounon, Y.A.B., Atakpa, E.O., Adebanjo, 0.0., 2021. Plastic waste: Status,
degradation and microbial management options for Africa. J. Environ. Manag. 292,
112758.

Arouri, M., El Ghoul, S., Gomes, M., 2021. Greenwashing and product market
competition. Finance Res. Lett. 42, 101927.

Ayeleru, 0.0., Dlova, S., Akinribide, O.J., Ntuli, F., Kupolati, W.K., Marina, P.F.,
Blencowe, A., Olubambi, P.A., 2020. Challenges of plastic waste generation and
management in Sub-Saharan Africa: a review. Waste Management 110, 24-42.

Babayemi, J.O., Nnorom, I.C., Osibanjo, O., Weber, R., 2019. Ensuring sustainability in
plastics use in Africa: consumption, waste generation, and projections. Environ. Sci.
Eur. 31 (1), 1-20.

Babcicky, P., Seebauer, S., 2019. Unpacking Protection Motivation Theory: evidence for
a separate protective and non-protective route in private flood mitigation behavior.
J. Risk Res. 22 (12), 1503-1521.

Bandeira, G.L., Ferasso, M., Tortato, U., 2025. Circular economy maturity framework for
SMEs. Resources, Conservation & Recycling Advances, 200275.

Bassi, F., Dias, J.G., 2019. The use of circular economy practices in SMEs across the EU.
Resour. Conserv. Recycl. 146, 523-533.

Blomsma, F., Brennan, G., 2017. The emergence of circular economy: a new framing
around prolonging resource productivity. J. Ind. Ecol. 21 (3), 603-614.

Borges, J.A.R., Foletto, L., Xavier, V.T., 2015. An interdisciplinary framework to study
farmers decisions on adoption of innovation: insights from Expected Utility Theory
and Theory of Planned Behavior. Afr. J. Agric. Res. 10 (29), 2814-2825.

Botzen, W.W., Kunreuther, H., Czajkowski, J., de Moel, H., 2019. Adoption of individual
flood damage mitigation measures in New York City: an extension of protection
motivation theory. Risk Anal. 39 (10), 2143-2159.

Bubeck, P., Wouter Botzen, W.J., Laudan, J., Aerts, J.C., Thieken, A.H., 2018. Insights
into flood-coping appraisals of protection motivation theory: empirical evidence
from Germany and France. Risk Anal. 38 (6), 1239-1257.

Buchholz, W., Schymura, M., 2012. Expected utility theory and the tyranny of
catastrophic risks. Ecol. Econ. 77, 234-239.

Cantore, N., 2017. Factors affecting the adoption of energy efficiency in the
manufacturing sector of developing countries. Energy Efficiency 10, 743-752.

Chan, K.H., Chong, L.L., Ng, T.H., 2022. Integrating extended theory of planned
behaviour and norm activation model to examine the effects of environmental
practices among Malaysian companies. Journal of Entrepreneurship in Emerging
Economies 14 (5), 851-873.

Chatzistamoulou, N., Tyllianakis, E., 2022. Commitment of European SMEs to resource
efficiency actions to achieve sustainability transition. A feasible reality or an elusive
goal? J. Environ. Manag. 321, 115937.


https://doi.org/10.1016/j.jclepro.2025.147086
https://doi.org/10.1016/j.jclepro.2025.147086
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref1
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref1
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref1
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref2
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref2
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref2
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref2
http://refhub.elsevier.com/S0959-6526(25)02443-6/optPgD8s29bWV
http://refhub.elsevier.com/S0959-6526(25)02443-6/optPgD8s29bWV
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref3
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref3
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref3
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref3
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref4
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref4
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref5
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref5
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref5
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref6
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref6
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref6
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref7
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref7
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref7
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref8
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref8
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref9
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref9
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref11
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref11
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref12
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref12
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref12
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref13
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref13
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref13
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref14
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref14
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref14
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref15
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref15
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref16
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref16
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref17
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref17
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref17
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref17
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref18
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref18
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref18

E. Tyllianakis et al.

Chitaka, T.Y., de Kock, L., von Blottnitz, H., 2022. Evolution of value chain and
governance actor responses to the plastic leakage problem in South Africa. Front.
Sustain. 3, 993011.

Choudhary, P., Jain, N.K., Panda, A., 2022. Making small and medium enterprises
circular economy compliant by reducing the single use plastic consumption. J. Bus.
Res. 149, 448-462.

Chung, H.K., Glimcher, P., Tymula, A., 2019. An experimental comparison of risky and
riskless choice—limitations of prospect theory and expected utility theory. Am.
Econ. J. Microecon. 11 (3), 34-67.

Cummings, C.L., Rosenthal, S., Kong, W.Y., 2021. Secondary risk theory: validation of a
novel model of protection motivation. Risk Anal. 41 (1), 204-220.

Delmas, M.A., Burbano, V.C., 2011. The drivers of greenwashing. Calif. Manag. Rev. 54
(1), 64-87.

Diaz-Barriga-Fernandez, A.D., Santibanez-Aguilar, J.E., Ndpoles-Rivera, F., Ponce-
Ortega, J.M., 2018. Analysis of the financial risk under uncertainty in the municipal
solid waste management involving multiple stakeholders. Comput. Chem. Eng. 117,
433-450.

Donuma, K.U., Ma, L., Bu, C., George, L.Y., Gashau, M., Suleiman, A.O., 2024.
Environmental and human health risks of indiscriminate disposal of plastic waste
and sachet water bags in Maiduguri, Borno State Nigeria. Waste Manag. Bull. 2 (2),
130-139.

Dumbili, E., Henderson, L., 2020. The challenge of plastic pollution in Nigeria. In: Plastic
Waste and Recycling. Academic Press, pp. 569-583.

Duru, R.U., Ikpeama, E.E., Ibekwe, J.A., 2019. Challenges and prospects of plastic waste
management in Nigeria. Waste Dispos. Sustain. Energy 1, 117-126.

Elrick-Barr, C.E., Thomsen, D.C., Preston, B.L., Smith, T.F., 2017. Perceptions matter:
household adaptive capacity and capability in two Australian coastal communities.
Reg. Environ. Change 17, 1141-1151.

Ferronato, N., Maalouf, A., Mertenat, A., Saini, A., Khanal, A., Copertaro, B., Yeo, D.,
Jalalipour, H., Raldda Veuthey, J., Ulloa-Murillo, L.M., Thottathil, M.S., 2024.

A review of plastic waste circular actions in seven developing countries to achieve
sustainable development goals. Waste Manag. Res. 42 (6), 436-458.

Hahladakis, J.N., Iacovidou, E., Gerassimidou, S., 2024. Plastic waste in a circular
economy. In: Environmental Materials and Waste. Elsevier, pp. 99-134.

Hart, S.L., 1995. A natural-resource-based view of the firm. Acad. Manag. Rev. 20 (4),
986-1014.

Hart, S.L., Dowell, G., 2011. Invited editorial: a natural-resource-based view of the firm:
fifteen years after. J. Manag. 37 (5), 1464-1479.

Heckman, J.J., 1976. The common structure of statistical models of truncation, sample
selection and limited dependent variables and a simple estimator for such models.
Ann. Econ. Soc. Meas. 5 (number 4), 475-492.

Hu, S.Y., Yu, M., Que, T., Fan, G., Xing, H.G., 2022. Individual williess to prepare for
disasters in a geological hazard risk area: an empirical study based on the protection
motivation theory. Nat. Hazards 1-25.

Idowu, I.A., Atherton, W., Hashim, K., Kot, P., Alkhaddar, R., Alo, B.L., Shaw, A., 2019.
An analyses of the status of landfill classification systems in developing countries:
sub Saharan Africa landfill experiences. Waste Management 87, 761-771.

Ilango, V., 2024. Role of environmental sustainability for climate change adaptations. In:
Role of Green Chemistry in Ecosystem Restoration to Achieve Environmental
Sustainability. Elsevier, pp. 23-32.

Islam, M.S., Hasan, N., Islam, M.S., Akter, T., Rafsun, M.F., Fouji, M.M.H., 2024.
Investigating waste recycling intentions of top management in Bangladesh’s leather
industry: a hybrid analytical framework. Cleaner Waste Systems 8, 100140.

Jayaram, J., Avittathur, B., 2015. Green supply chains: a perspective from an emerging
economy. Int. J. Prod. Econ. 164, 234-244.

Kaza, S., Yao, L., Bhada-Tata, P., Van Woerden, F., 2018. What a waste 2.0: a global
snapshot of solid waste management to 2050. World Bank Publications.

Kedzierski, M., Frere, D., Le Maguer, G., Bruzaud, S., 2020. Why is there plastic
packaging in the natural environment? Understanding the roots of our individual
plastic waste management behaviours. Sci. Total Environ. 740, 139985.

Kim, E.H., Lyon, T.P., 2015. Greenwash vs. brownwash: exaggeration and undue
modesty in corporate sustainability disclosure. Organ. Sci. 26 (3), 705-723.

Kolade, O., Odumuyiwa, V., Abolfathi, S., Schroder, P., Wakunuma, K., Akanmu, I.,
Whitehead, T., Tijani, B., Oyinlola, M., 2022. Technology acceptance and readiness
of stakeholders for transitioning to a circular plastic economy in Africa. Technol.
Forecast. Soc. Change 183, 121954.

Kwon, H.R., Silva, E.A., 2020. Mapping the landscape of behavioral theories: systematic
literature review. J. Plann. Lit. 35 (2), 161-179.

Lee, M.K.K., 2021. Plastic pollution mitigation-net plastic circularity through a
standardized credit system in Asia. Ocean Coast Manag. 210, 105733.

Loy, A.C.M., Lim, J.Y., How, B.S., Yiin, C.L., Lock, S.S.M., Lim, L.G., Alhamzi, H., Yoo, C.,
2023. Rethinking of the future sustainable paradigm roadmap for plastic waste
management: a multi-nation scale outlook compendium. Sci. Total Environ. 881,
163458.

MacLeod, M., Arp, H.P.H., Tekman, M.B., Jahnke, A., 2021. The global threat from
plastic pollution. Science 373 (6550), 61-65.

Marazzi, L., Loiselle, S., Anderson, L.G., Rocliffe, S., Winton, D.J., 2020. Consumer-based
actions to reduce plastic pollution in rivers: a multi-criteria decision analysis
approach. PLoS One 15 (8), e0236410.

Marquis, C., Toffel, M.W., Zhou, Y., 2016. Scrutiny, norms, and selective disclosure: a
global study of greenwashing. Organ. Sci. 27 (2), 483-504.

Mathew, A., Isbanner, S., Xi, Y., Rundle-Thiele, S., David, P., Li, G., Lee, D., 2023.

A systematic literature review of voluntary behaviour change approaches in single
use plastic reduction. J. Environ. Manag. 336, 117582.

McNicholas, G., Cotton, M., 2019. Stakeholder perceptions of marine plastic waste

management in the United Kingdom. Ecol. Econ. 163, 77-87.

10

Journal of Cleaner Production 534 (2025) 147086

Meijer, L.J., Van Emmerik, T., Van Der Ent, R., Schmidt, C., Lebreton, L., 2021. More
than 1000 rivers account for 80% of global riverine plastic emissions into the ocean.
Sci. Adv. 7 (18), eaaz5803.

Mitter, H., Larcher, M., Schonhart, M., Stottinger, M., Schmid, E., 2019. Exploring
farmers’ climate change perceptions and adaptation intentions: empirical evidence
from Austria. Environ. Manag. 63 (6), 804-821.

Moshood, T.D., Nawanir, G., Mahmud, F., Mohamad, F., Ahmad, M.H., AbdulGhani, A.,
Kumar, S., 2022. Green product innovation: a means towards achieving global
sustainable product within biodegradable plastic industry. Journal of Production
363, 132506.

Murphy, E.L., Bernard, M., Iacona, G., Borrelle, S.B., Barnes, M., McGivern, A.,
Emmanuel, J., Gerber, L.R., 2022. A decision framework for estimating the cost of
marine plastic pollution interventions. Conserv. Biol. 36 (2), e13827.

Mutezo, G., Mulopo, J., Chirambo, D., 2020. Climate change adaptation: opportunities
for increased material recycling facilities in African cities. African Handbook of
Climate Change Adaptation, pp. 1-26.

National Bureau, 2013. Source. Of Statistics. https://www.nigerianstat.gov.ng/dow
nload/290.

Ochigbo, F., 2025. 2025 SMEDAN: SMEs account for 96% of businesses [Online]. Lagos
Nigeria The National Newspaper Available: https://thenationonlineng.net/smedan-
smes-account-for-96-of-businesses/.

Ogwueleka, T., 2009. Municipal solid waste characteristics and management in Nigeria.
Journal of Environmental Health Science & Engineering 6 (3), 173-180.

Okoya, S.A., Oyinlola, M., Ajala, O., Kolade, O., Adefila, A., Akinlabi, E., 2025. Assessing
the determinants of participation in the circular plastic economy by Nigerian
students. Int. J. Sustain. High Educ. 26 (1), 37-62.

Oladipupo, S.B., Ayanshola, A.M., Adeleye, A.T., John, K.I., 2024. Assessment of Plastic
Waste Generation and Management in Residential Locations, Ilorin, Nigeria: DPSIR
Analysis and Circular Economy Pathway. Journal of Umm Al-Qura University for
Applied Sciences, pp. 1-16.

Olatayo, K.I., Mativenga, P.T., Marnewick, A.L., 2024. Pathways to zero plastic waste
landfill: progress toward plastic circularity in South Africa. J. Ind. Ecol. 28 (5),
1270-1288.

Onaji-Benson, T., Agada Ali, P., 2023. Addressing the Plastic Waste Problem in Nigeria.
Policy Brief. Available at: https://nesgroup.org/download_resource_documents/
NRFP%20Policy%20Brief-%20Dr%20Theresa%20&%20Peter%20Agada%
20Ali_1701187431.pdf.

Osberghaus, D., 2017. Prospect theory, mitigation and adaptation to climate change.

J. Risk Res. 20 (7), 909-930.

Plastic Odyssey, 2024. Available at: https://plasticodyssey.org/en/plastic-recycling-pr
oject-nigeria/. (Accessed 11 April 2025).

Pringle, V., Carlson, E.N., Rau, R., 2023. Self-knowledge of perceiver effects: do people
know how positively they tend to view targets relative to other people? J. Res. Pers.
106, 104413.

Raghu, S.J., Rodrigues, L.L., 2020. Behavioral aspects of solid waste management: a
systematic review. J. Air Waste Manag. Assoc. 70 (12), 1268-1302.

Rahmasary, A.N., Robert, S., Chang, 1.S., Jing, W., Park, J., Bluemling, B., Koop, S., van
Leeuwen, K., 2019. Overcoming the challenges of water, waste and climate change
in Asian cities. Environ. Manag. 63, 520-535.

Resnitzky, M.H.C., Grander, G., da Silva, L.F., Gonzalez, E.D.R.S., 2021. Innovation
projects of packaging recycling to a circular economy. Sustainable operations and
computers 2, 115-121.

Rogers, R.W., 1983. Cognitive and physiological processes in fear appeals and attitude
change: a revised theory of protection motivation. Soc. Psychol. 153-176. A source
book.

Sandhu, M.S., Schrage, B., Nhan, N., Fuller, D., 2025. Transitioning towards plastic
circularity: a case of refill in Vietnam. In: Innovative Approaches to Handle Plastic
Waste and Foster Bio-based Plastics Production. Springer, Cham, pp. 313-328.

Santolin, R.B., Hameed, H.B., Urbinati, A., Lazzarotti, V., 2023. Exploiting circular
economy enablers for SMEs to advance towards a more sustainable development: an
empirical study in the post COVID-19 era. Resources, conservation & recycling
advances 19, 200164.

Schrieks, T., Botzen, W.W., Haer, T., Wasonga, O.V., Aerts, J.C., 2024. Assessing key
behavioural theories of drought risk adaptation: evidence from rural Kenya. Risk
Anal. 44 (7), 1681-1699.

Singh, A.K., Itkor, P., Lee, M., Shin, J., Lee, Y.S., 2023. Promoting sustainable packaging
applications in the circular economy by exploring and advancing molded pulp
materials for food products: a review. Crit. Rev. Food Sci. Nutr. 63 (32),
11010-11025.

Solaja, O.M., Osifo, O.K., Amoo, O.F., 2024. Empowering informal plastic recyclers:
addressing socio-economic challenges and human rights awareness in Ogun State,
Nigeria. BMC Environmental Science 1 (1), 10.

Tasantab, J.C., Gajendran, T., Maund, K., 2022. Expanding protection motivation theory:
the role of coping experience in flood risk adaptation intentions in informal
settlements. Int. J. Disaster Risk Reduct. 76, 103020.

Toby, A.J., 2007. Financial management modelling of the performance of Nigerian
quoted small and medium-sized enterprises. J. Financ. Manag. Anal. 20 (1).

Twagirayezu, G., Cheng, H., Irumva, O., Nizeyimana, J.C., Nizeyimana, 1.,
Bakunzibake, P., Uwimana, A., Birame, C.S., 2024. A critical review and analysis of
plastic waste management practices in Rwanda. Environ. Sci. Pollut. Control Ser. 31
(39), 51126-51146.

Tyllianakis, E., Otokiti, K.V., Shahvi, S., Martin-Ortega, J., 2024. Farmers’ perceived
effect of the COVID-19 pandemic and its relationship to preparedness and risk
perception. J. Rural Stud. 109, 103318.

Van Der Pligt, J., 1998. Perceived risk and vulnerability as predictors of precautionary
behaviour. Br. J. Health Psychol. 3 (1), 1-14.


http://refhub.elsevier.com/S0959-6526(25)02443-6/sref19
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref19
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref19
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref20
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref20
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref20
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref21
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref21
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref21
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref22
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref22
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref23
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref23
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref25
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref25
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref25
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref25
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref26
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref26
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref26
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref26
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref27
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref27
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref28
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref28
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref29
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref29
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref29
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref30
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref30
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref30
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref30
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref31
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref31
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref32
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref32
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref33
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref33
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref34
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref34
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref34
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref36
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref36
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref36
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref37
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref37
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref37
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref38
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref38
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref38
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref39
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref39
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref39
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref40
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref40
http://refhub.elsevier.com/S0959-6526(25)02443-6/optKfHk0AwGSm
http://refhub.elsevier.com/S0959-6526(25)02443-6/optKfHk0AwGSm
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref41
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref41
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref41
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref42
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref42
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref43
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref43
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref43
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref43
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref44
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref44
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref45
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref45
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref46
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref46
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref46
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref46
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref47
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref47
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref48
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref48
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref48
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref49
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref49
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref50
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref50
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref50
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref51
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref51
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref52
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref52
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref52
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref53
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref53
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref53
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref54
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref54
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref54
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref54
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref55
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref55
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref55
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref56
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref56
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref56
https://www.nigerianstat.gov.ng/download/290
https://www.nigerianstat.gov.ng/download/290
https://thenationonlineng.net/smedan-smes-account-for-96-of-businesses/
https://thenationonlineng.net/smedan-smes-account-for-96-of-businesses/
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref58
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref58
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref59
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref59
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref59
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref60
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref60
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref60
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref60
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref61
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref61
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref61
https://nesgroup.org/download_resource_documents/NRFP%20Policy%20Brief-%20Dr%20Theresa%20%26%20Peter%20Agada%20Ali_1701187431.pdf
https://nesgroup.org/download_resource_documents/NRFP%20Policy%20Brief-%20Dr%20Theresa%20%26%20Peter%20Agada%20Ali_1701187431.pdf
https://nesgroup.org/download_resource_documents/NRFP%20Policy%20Brief-%20Dr%20Theresa%20%26%20Peter%20Agada%20Ali_1701187431.pdf
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref63
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref63
https://plasticodyssey.org/en/plastic-recycling-project-nigeria/
https://plasticodyssey.org/en/plastic-recycling-project-nigeria/
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref65
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref65
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref65
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref66
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref66
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref67
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref67
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref67
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref68
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref68
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref68
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref69
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref69
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref69
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref70
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref70
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref70
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref71
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref71
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref71
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref71
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref72
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref72
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref72
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref73
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref73
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref73
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref73
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref74
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref74
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref74
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref75
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref75
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref75
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref76
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref76
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref77
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref77
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref77
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref77
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref78
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref78
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref78
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref79
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref79

E. Tyllianakis et al.

Wachinger, G., Renn, O., Begg, C., Kuhlicke, C., 2013. The risk perception
paradox—implications for governance and communication of natural hazards. Risk
Anal. 33 (6), 1049-1065.

Wang, J., Liu-Lastres, B., Ritchie, B.W., Mills, D.J., 2019. Travellers’ self-protections
against health risks: an application of the full Protection Motivation Theory. Ann.
Tourism Res. 78, 102743.

Yalwaji, B., John-Nwagwu, H.O., Sogbanmu, T.O., 2022. Plastic pollution in the
environment in Nigeria: a rapid systematic review of the sources, distribution,
research gaps and policy needs. Sci. Afr. 16, e01220.

11

Journal of Cleaner Production 534 (2025) 147086

Zhu, Y., Wen, X., Chu, M., Sun, S., 2022. Consumers’ intention to participate in food
safety risk communication: a model integrating protection motivation theory and the
theory of reasoned action. Food Control 138, 108993.

Zuofa, T., Ochieng, E.G., Ode-Ichakpa, 1., 2023. An evaluation of determinants
influencing the adoption of circular economy principles in Nigerian construction
SMESs. Build. Res. Inf. 51 (1), 69-84.


http://refhub.elsevier.com/S0959-6526(25)02443-6/sref80
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref80
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref80
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref81
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref81
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref81
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref82
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref82
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref82
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref83
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref83
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref83
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref84
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref84
http://refhub.elsevier.com/S0959-6526(25)02443-6/sref84

	A behavioural risk perspective to plastic waste management: insights from Nigerian SMEs
	1 Introduction
	2 Literature review
	2.1 Geographical focus and objectives
	2.2 Firm behaviour with respect to plastics in the Nigerian context

	3 Methods and data
	3.1 Research hypotheses
	3.2 Data collection

	4 Results and discussion
	4.1 Summary statistics
	4.2 Relationship between perceived impact and effectiveness

	5 Conclusions and managerial recommendations
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgements
	Appendix A Supplementary data
	Data availability
	References


