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Abstract
Purpose: Transforming Zimbabwe’s economy from linearly biased to circular has become imperative if the
country is to create a sustainable economy that is deliberately intended to be regenerative and restorative. The
paper examines factors that facilitate the creation of a circular economy (CE) in Zimbabwe.
Theoretical framework: The paper modifies the theory of planned behaviour (TPB) to demonstrate how the
country can transition from a traditional linear economy (TLE) to a circular economy.
Design/methodology/approach: A binary choice model was used to analyse quantitative data collected using a
stratified sample of 100 environmentalists chosen from a cross-section of manufacturing firms drawn from Harare,
Zimbabwe.
Findings: The main findings show that the probability of transiting to a CE from an LES depends on government
environmental policies, consumer and producer behaviour, and cultural and social belief shifts.
Research, Practical & Social Implications:
Originality/value: The study pioneers using binary choice models to explain factors that facilitate the transition
from a linear economy to a circular economy.
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1. INTRODUCTION AND BACKGROUND

The inevitability of transiting Zimbabwe's economy from the contemporary TLE towards a CE is gaining a
substantial toehold. Like in many developing economies, the rapid pace of technological progress and the
never-ending impact of globalisation have ushered in many benefits to countries like Zimbabwe. Specifically,
the country has recently seen a general rise in consumer welfare, reduced deadweight losses, improved living
standards due to affordable domestic and imported goods, and sustained progress by firms towards adopting
clean production processes. On the negative side, the country has also witnessed significant systemic and
structural transformations leading to the over-consumption of scarce natural resources. Producer prolificacy
and consumer profligacy have contributed significantly to environmental damage and loss of biodiversity. This
is because the once traditionally agricultural-dependent economy has become increasingly industrialised,
resulting in extravagant consumption of non-renewable resources.

Since 1980, Zimbabwe has pursued a TLE where renewable and non-renewable resources are deemed readily
available, copious, cheap to dispose of, and without concern for ecological footprint. The TLE is based on the
principle of sourcing raw materials, transforming them into finished products, and selling the products to the
end consumer, who then discards the products as soon as they come to the end of their shelf lives (Kumar &
Reinartz, 2016; Khalid et al., 2018; Shamah et al., 2018). This process is also known as the “cradle-to-grave”
or “take-make-waste” economy and often results in the rapid depletion of resources and waste production
challenges (McDonough, 2010; Chen et al., 2019). The ‘take-make-waste’ economy has raised saturnine
disquietudes not only in Zimbabwe but also in other developing countries on the need to design, develop and
grow economies that promote recycling, regeneration, restoration and resuscitation of products (Mutambara &
Muzurura, 2023; Garg & Shama, 2019; Xie et al., 2019; Parida et al., 2019). Although projections of non-
renewable resource wastages are challenging to obtain in Zimbabwe, the effect will probably be a significant
comeuppance for future generations given the rapid growth of the population and current improvident natural
resource spending. Hence, CEs are now being enabled as an unavoidable substitute fora TLE. A CE promotes
sustainable growth of an economy through increasing the throughput of natural resource utilisation. It also
helps to resurrect “dead” products dumped after one use, giving them a new lease of life, a process that can
be termed prolongation of product life.

A CE originates from industrial ecology (Bertassini et al., 2021; Dokter et al., 2021). The fundamental emphasis
in a CE is on recycling residual waste materials and by-products (Edbring et al., 2016; Ertz et al., 2017; Khor
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& Hazen, 2017; Cullen, 2017), promoting resource use minimisation (Santa-Maria et al., 2021; Carmichael et
al., 2021), adopting clean technology (Gruen, 2017; Welch et al., 2017), innovative business models,
processes and practices in production and consumption of goods and services using complex synergies
(Mathew & Tan, 2016; Zink et al., 2016). In a CE, the production system reduces reliance on economic
activities that cause intensive emissions (Felix et al., 2018; Russo et al., 2019; Confente et al., 2019).

The adoption of a CE allows firms and consumers to reuse, recycle and restore by remanufacturing a product
that cannot be repaired and also to repair that product if broken (Pailiuk, 2018; Jabbour et al., 2019; Varju et
al., 2019; Kirchherr et al., 20017; Korhonen et al., 2018; Stahel, 2016). Using a population growth rate of 2%,
the paper predicts that at least 25 million people in Zimbabwe will consume water, food, public transport, and
education and health services by the turn of this decade. The rapid population growth rate will propel increased
demand for non-renewable resources, thus causing phenomenal challenges in resource depletion and waste
management. A further problem confronting Zimbabwe is the sustainability of a TLE, especially in promoting
inter-generational equity, eradicating poverty, and strengthening socio-economic resilience using scarce
resources. In this age of rapid and irresponsible usage of non-renewable resources, fair access or/and prudent
utilisation of resources have become an au courant concern for many people. The country is still beginning a
long journey towards achieving economic circularity.

This has severe implications for circular economy adoption strategies in that modularity, adaptivity and
versatility strategies may need to be embedded in the early stages of this journey. This process might also
require a significant transformation of the economy, particularly in the way Zimbabwe businesses and
consumers behave and interact with markets (see Dokter et al., 2021; Bertassini et al., 2021; Di Maio et al.,
2017; Santa-Maria et al., 2021). Numerous reasons justify the extant study. First, a CE is based on the
concepts of eco-efficiency natural resource utilisation efficiency, where the key objectives are to develop,
design and adopt a set of critical processes and measures that are intended to drive the TLE towards a more
circular, green and sustainable economy (Raikamal et al., 2021; Cullen, 2017; Lee & Kim, 2018; Decrop et al.,
2018; Lutz et al., 2017). By transiting to a circular economy, the country may be able to abandon the essentially
existing TLE that encourages wasteful production and consumption and production of goods

Furthermore, CE may assist Zimbabwe in minimising the use of virgin material inputs in production processes.
This is because a TLE encourages the making, utilisation, and disposal of waste. In turn, this may help in
minimising production output waste by closing the ecological and economic loops of non-renewable resource
flows (Zou & Chan, 2019; Wang et al., 2018; Atlason et al., 2018). This then allows the economy to extract the
maximum value from natural resources through repeated usage, recovery and regeneration of products after
the shelf life (see Ellen et al., 2015; Kirchherr et al., 2017; Pizzol et al., 2017; Repo et al., 2018). Second,
constructing industrial systems in Zimbabwe to address the reusability of products and raw inventories and
leveraging the restorative capacity of renewable products might enable the country to minimise value
destruction. This may also help the country maximise value creation in product and process linkages, thus
extending product life (Mugge et al., 2013; Piscicelli et al., 2017).

Therefore, a CE can prompt rapid economic growth in periods of natural resource scarcity (see Varju et al.,
2019; Khalid et al., 2018; Welch et al., 2017). Circular economic systems enhance economic growth by
reducing extravagant consumption and production systems whilst improving the throughput of energy flows.
Consequently, this also allows industries to depend on high-value inventory cycles. The paper has two main
objectives. The principal objective is to examine a circular economy's key determinants using the planned
behaviour theory. The subsidiary objective is to explain how the country can transit safely from a TLE to a CE
without exacerbating anti-cyclical natural resources shocks and cycles.

2. LITERATURE REVIEW
A Circular Economy (CE) transforms our resource management by integrating technical and biological cycles
through various supportive activities, as the Ellen MacArthur Foundation (EMF, 2013) outlined. The EMF
identifies three key principles of circular economic systems: (1) preserving and enhancing natural capital, (2)
extending the circulation of materials and products, and (3) designing for waste management. Kirchherr et al.
(2017) define a CE as an economic system that aims to reduce, recycle and recover materials during
production, distribution and consumption processes. CE systems replace the end-of-life concept primarily
associated with linear economic systems (EMF, 2013). A CE is an industrial system designed to restore and
regenerate materials (Hobson et al., 2018). The definition by Hobson substitutes the end-of-life concept
common in many definitions by shifting towards product restoration, elimination of toxic chemicals and
increased use of renewable energy.s. These issues impair reuse and return to the biosphere (EMF, 2013). A
CE operates at different levels: the micro level involving products, firms and consumers (Ellen et al., 2015;
Davidson et al., 2017; Ertz et al., 2017), the meso level consisting of eco-industrial parks (Garguilo et al., 2015;
Welch et al., 2017; Méhimann, 2017; Welch et al., 2017) and macro level involving cities, regions, nations and
transboundary (Ellen et al., 2017; Godelnik, 2017; Benoit et al., 2017). Kirchherr et al. (2017) contend that a
Circular Economy (CE) promotes the reuse of materials and products through recycling, restoration, and
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recovery, effectively minimising waste and advancing sustainability rather than resorting to disposal. Numerous
studies highlight various dimensions of a CE, including industrial ecosystems (Ghisellini et al., 2017; Yla-Mella
et al., 2016; Abdar & Yen, 2017), product-service systems (Tukker, 2015; Gruen, 2017; Roos & Hahn, 2017),
cleaner production (Leider & Rashid, 2016; Ellen et al., 2017; Benoit et al., 2017), eco-efficiency (Haas et al.,
2015; Decrop et al., 2018), resilience of socio-ecological systems (Bocken et al., 2016), performance economy
(Stahel, 2010), zero emissions concepts (Guo et al., 2016; Hazen et al., 2017; Xu et al., 2017), natural
capitalism (Jena & Garmah, 2015; Hazen et al., 2017), and the potential for economic growth (Ellen et al.,
2017).

Many economic agents are increasingly becoming sensitive to the environmental impacts of manufactured
products (Chilombe & Chiziwa, 2024; Jenkins et al., 2019; Russo et al., 2019; Ertz et al., 2017; Zou & Chan,
2019). The advantage of transiting to a CE is that it decouples value creation from waste generation by
fundamentally transforming production and consumption processes and practices (Kirchherr et al., 2017).
However, numerous studies on CE systems do not focus on how a developing country can transit safely from
a TLE to a CE but instead address production and consumption by concentrating on circular solutions and
factors that hinder the adoption of a CE (Biel, 2017; Notarnicola et al., 2019; Castellani & Sala, 2017).
Consumer and user acceptance, culture, social behaviours, consumer interest and awareness of CEs are
significant barriers constraining the adoption of circular solutions (Bocken et al., 2016; Kirchherr et al., 2017;
Rizos et al., 2016).

A CE should not only be about resource efficiency but also about sustainable development, with companies
and consumers assuming the role of enablers (Cingalova et al., 2024; Rizos et al., 2017; Alkhodary, 2023;
Decrop et al., 2016; Evans, 2018). Ghisellini et al. (2016) assert that consumers can be considered passive
and rational recipients who follow product labels and other production side signals when making consumptive
decisions. Re-manufactured products are a consequence of reusing processes, repairing, restoring and
replacing components of products that are considered not useless (Gargiulo et al., 2015; Catulli et al., 2017).
Several studies show consumers hesitate to adopt new products due to perceived lower quality (Evans, 2018;
Ellen et al., 2015). There are three types of product system sharing in circular solutions: results-oriented,
product-oriented, and outcome-oriented (Pettersen, 2015; Repo et al., 2018; Pizzol et al., 2017). Under the
outcome-oriented product system, sharing firms have incentives to reduce costs, allowing them to create more
opportunities for improved efficiency and enhancing sustainability. Kostakis and Tsagarakis (2022) used panel
data to examine the socio-economic characteristics of CEs within the European Union to demonstrate that
research and development, taxes, and employment rates affect recycling and circularity rates. Zhang and Liu
(2022) used the modified technology acceptance model to show the impact of perceived ease of use,
environmental awareness and knowledge on adopting a circular economy in China.

2.1 Theoretical Framework and Hypotheses Development

Protean theoretical frameworks have been employed in the empirical literature to examine factors motivating
the transition to CEs in developing economies. These include the rational theory, the consumer preferences
theory, the technology acceptance model (TAM), the theory of reasoned action (TRA), the means-end theory,
Lancaster’s model, the theory of planned behaviour (TPB), and the simple expectancy-value theory (Khan &
Mohsin, 2017; Barbarossa et al., 2017; Kumar, 2019; Hoffmann et al., 2019). Other factors identified in various
frameworks of CE include consumers’ lifestyles and dynamic consumer actions (Cullen, 2017; Muge,2017;
Mylan, 2017), cultural meanings, identity creation and differentiation, green consumerism (Repo et al., 2018;
Lakatos et al., 2016; Mathew & Tan, 2016; Edbring et al., 2016), voluntary simplicity, anti-consumption,
institutions and structures of the system, lifestyles (Cho et al., 2017; Khor & Hazen, 2017; Bocken et al., 2016;
Ghisellini et al., 2016). However, the most popular theory that has been often used to investigate the intention
to adopt CE in other developing countries is the TPB (see Abbey et al., 2015; Ajzen, 1991; Hazen et al., 2012;
Khor & Hazen, 2017; Hazen et al., 2012; Khor & Hazen, 2017; Michaud & Llerena, 2011; Piscicelli et al., 2015;
Schotman & Ludden, 2014; Chou, 2011; Van Weelden et al., 2016). The key constructs used in this paper
include government policies (Goyal et al., 2018; Garlapati, 2016), big data and information flow (Parida et al.,
2019; Jawahir & Bradley, 2016); consumer behaviour, cultural factors, social factors (Schivinski et al., 2019;
Neufeld, 2016; Leonards et al., 2016), cognitive biases and psychological existentialism (Dokmai, 2018; Leslie
et al., 2016). Hence, the conceptual and research test model on CE factors is referenced below in Figure 1.
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Figure 1: Circular Economy Factors
Source: Own

Government Policies:
Koyal and Weis (2019) state that policies are critical in transitioning to a CE. Governments can offer incentives
such as reduction of taxes and subsidies to promote environmental protection (Patwa et al., 2021; Jones &
Calster, 2019). Forcing firms to adopt eco-efficient industrial parks (Chen et al., 2019; Abbey et al., 2017) and
actively encouraging local communities to engage in activities that support a sustainable society by reducing
waste all support a CE (Cingalova et al., 2024; Mataruka et al., 2024; Shahidullah, 2019; Gupta & Koontz,
2019). Urban planning promotes environmental protection and resource management efficiency (Patwa et al.,
2021; Furlong et al.,, 2019; Carmichael et al., 2019; Ahluwalia, 2019). Regulations can also support
environmental protection and adopting a circular economy (Kozhukhova et al., 2019; Yang et al., 2019;
Piscicelli et al., 2017). Hence, the following are the primary and secondary hypotheses.

H1: Government policies positively influence the likelihood of accepting a circular economy in

Zimbabwe.

Hia: Government policies that protect the environment increase the probability of transiting to a CE in

Zimbabwe.

Hib: Government policies influence cultural factors that motivate consumers and firms to transit to a

CE in Zimbabwe voluntarily
Cultural factors affect consumer behaviour through cultural ideologies, social class, and peer group attitudes
(Patwa et al., 2021; Ramya & Ali, 2016; Jafari & Viscont, 2015; Alexandries & McDonald, 2016). Tang and
Zaichkowsky (2019) argue that consumer behaviour in developing economies is influenced by culture, which
causes consumers to utilise products over their lives through reuse, recycling, and restoration.

H:2: Cultural factors positively influence the probability of transiting to a CE in Zimbabwe.

Hza: Cultural factors influence environmental protection an enabler for the probability of transiting to a

CE in Zimbabwe

Ecological Balance:

Ecological balance is necessary if the environment is to be protected and remain sustainable in line with
expanding populations (Patwa et al., 2021; Demise, 2017; Catulli et al., 2017). Ecological balance calls for
resource efficiency, the use of clean and renewable energy sources (Evans, 2018; Liedtke et al., 2015), and
proper waste management practices to reduce wastage and what goes into landfills (Patwa et al., 2021;
Hobson et al., 2018; Ellen et al., 2017). Consuming goods sustainably avoids waste, reduces the consumption
of non-renewable resources, saves energy, and helps reduce the greenhouse effect (Patwa et al., 2021l; Long
& Armstrong, 2017; Catulli et al., 2017). This helps to close the loop by creating a complete cycle (Sahel, 2016;
Kirchherr et al., 2017). To balance industrial development and environmental protection, there is a need for
green material movement and distribution (Cin&alova et al., 2024; Govindan & Hasanagic, 2018; Patwa et al.,
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2021). Patwa et al. (2021) concur that reverse supply chain management enhances the nexus between the
producer and consumer by closing the loop and permitting consumers to purchase some old and refurbished
products.

Hs: Ecological balance positively affects the likelihood of adopting a CE in Zimbabwe.

Big Data:
Jabbour et al. (2017) demonstrate intelligent systems that rely on big data management, which allows the
tracking of information in green economies, an enabler for CE adoption (Patwa et al., 2021). Sivarajah et al.
(2017) show that big data is influenced by artificial intelligence, the Internet of Things, and cloud computing.
These tools can integrate ecological issues, production, and consumption (Solanki et al., 2019; Yaqoob et al.,
2019).

H4: BIG data positively affects the probability of transiting to a CE in Zimbabwe.

Consumer Behaviour is defined as circular behaviours and psychological attitudes surrounding the
acceptance of CE's psychological attitudes toward circular behaviours (Chandrasekaran et al., 2019; Singhal
etal.,, 2019; Van Reijmersdal & Poels, 2019). The collective attitude of producers and consumers can influence
government policies and the transition to a CE (Muranko et al., 2019; Nair & Gulati, 2019; Kumar, 2019).
Hudders et al. (2019), Schivinski et al. (2019), and Schivinski and Dabrowski (2016) suggest that consumer
behaviours shift due to advertisement, promotion and use of social networks.

Hs: Consumer behaviour positively influences the probability of transiting to a CE in Zimbabwe

Subjective Norms:
These are habits and beliefs that are highly automated behaviours that cause consumers and firms to adopt
and accept a CE (Patwa et al., 202; Hazen et al., 2017; Van Weelden et al., 2016; Abbey et al., 2017; Lakatos
et al.,, 2016; Santamaria et al., 2016). To transition to a CE calls for fundamental changes in consumer
behaviour (Catulli et al., 2013). Consumer attitudes are a composite of feelings, beliefs, social norms and
behavioural intention to adopt a business model or a new technology (Netter, 2017; Khor & Hazen, 2017;
Vehmas et al., 2018).
Hs: There is a positive relation between subjective norms and the probability of accepting a CE in
Zimbabwe
Hsa: There is a positive relation between social norms and the probability of accepting a CE in
Zimbabwe

Environmental Protection:
Many economic agents are becoming more aware of the need to keep the environment clean and healthy.
Social Development Goal 11 speaks of clean communities and cities.
Hz: There is a positive relation between environmental influences and the probability of moving
towards a CE in Zimbabwe.

Social Factors:
Social structures and community relationships help to influence consumer behavioural intention to adopt CEs
(Ellen et al., 2015; Lawson et al.,2016; Xu et al., 2017). Some of the more common social-level factors include
subjective norms (Lee & Kim, 2018), the ideology of consumerism (Ellen et al., 2015; Bocken et al., 2016) and
psychological essentialism (Newman & Knobe, 2018).

Hs: Social factors influence the probability of transiting towards a CE in Zimbabwe.

Hsa: Social factors influence consumer behaviour necessary for transiting to a CE in Zimbabwe

Recycle, restore and reuse (3R): The ability to reuse, recycle and restore products helps in the adoption of
CEs (Lee & Kim, 2017; Gruen et al., 2017; Cho et al., 2017; Khor & Hazen, 2017; Guo et al., 2016). Patwa et
al. (2021) argue that recycling, restoration and reusing policies directly impact society, the environment and
the economy.

Ho: There is a positive relation between 3R and the likelihood of accepting CEs in Zimbabwe.

Theoretical framework

A theoretical demand for transiting to a CE can be specified as in equation i

CE = F(X) (i)

Where CE depicts the Circular Economy, and X represents a series of factors that influence the adoption of
CE. The elements of X can be into sub-sectoral vectors representing government policies (GP), culture factors
(CF), social factors (SF), big data (BD), 3R, subjective norms (SN), ecological balance (EB), consumer
behaviour (CB) and environmental protection (EP) as in equation ii:
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CE =F (GP,Cf,SF,BD,3R,SN,EB,CB,EP) (i)

We can express equation ii as a linear regression, as shown below
CEs = ay + 0,GP + 0,CF + 05SF + 0,BD + 053R + 04SN + 0,EB + 04CB + EPy + ¢ (iii)

Recognising that transiting to a CE is complex and not linear, the paper posits that the country has two clear
choices: (1) transiting to a CE or (ii) not transiting that is remaining a TLE. This suggests a two-dependant
regression equation. Since the regression equation has two dependent variables whose choice and effects
are uncertain, binary choice models like the Tobit, Logit and linear probability models (LPM) can be utilised in
this research. We chose the logit model since using the LPM might not guarantee that the probability will lie
between one and zero. In addition, the Probit model has shortcomings because it cannot compute marginal
effects if the papers use a dummy variable. The main disadvantage of the LPM is that there is no guarantee
that the probability will lie between 0 and 1. Therefore, the logit equation was transformed as in equation iv.

Piis the probability of moving towards a CE, and Xi is a vector of regressor factors. This equation can be
changed into a cumulative logistic function, as shown below;

e*ia 1

Pr(y; = 1lx) = =5 = =, = A({) (v)

xid It is a linear function of some kind which if substituted into G: R—(0), G is a probability function that takes
values between 0 and 1. Hence, we get the following probability function

L =111 A (x;0)i[1 = A(x;0)]' 7 (vi)

This equation can be linearised by transforming it into a natural logarithm function;

InL = X, (y; In[A(x;0)] + (1 = y)In [1 — A(x;0)] (vii)
If we substitute equation 10 into 12, we get

InL=3%Y, {yiln [ﬁ] + (1 -y)ln [1 - ﬁ]} (viii)

Model specification

The Xi can be expanded to take a familiar form as follows:

P(h = 1/X) = {F (GP,CF,SF,BD,3R,SN,EB,CB, EP)} (ix)
Where P [h =1/ X] is the probability that the country can either transit to a CE or not

P(CE = 1/X) = ag + 8,GP + 0,CF + 8,SF + 8,BD + 853R + 8,SN + 0,EB + 0,CB + EPy + ¢, (X)

MATERIALS AND METHODS
3.1. Theoretical Framework Adopted
This study is grounded in the circular economy (CE) principles. It aims to understand the transition from a traditional
linear economy (TLE) to a CE among manufacturing firms in Harare, Zimbabwe. The methodology employed a structured
questionnaire to gather quantitative data, focusing on key constructs of resource efficiency, waste management, and
product design, reflecting contemporary CE principles (Bocken, 2019; Kirchherr et al., 2017; Ghisellini et al., 2017).
3.2. Research Philosophy
A positivist approach was adopted to collect empirical data on the transition to a CE. This perspective prioritises objective
data collection and analysis, concentrating on observable realities through quantitative methods. The structured
questionnaire facilitated the exploration of relationships between CE adoption and operational efficiencies in the
manufacturing sector (Mataruka, 2022; Aityan, 2022; Bocken & Geradts, 2020; Bocken et al., 2016).
3.3. Research Approach
The study utilised a deductive approach, beginning with established theories regarding CE principles and testing these
against collected data. This approach was particularly fitting for assessing the impact of CE practices on operational
efficiency, ensuring that findings were supported by empirical evidence (Sloan & Quan-Haase, 2022; Ratten, 2023).
3.4. Research Design
A quantitative research design was employed, utilising numerical data and statistical analyses to examine the relationship
between CE principles and operational efficiency in manufacturing firms. The final questionnaire comprised 15 close-
ended questions, ensuring a structured investigation into how various quantitative variables interacted within the research
context (Hair Jr, Page, & Brunsveld, 2019; Cincalova et al., 2024).
3.5. Research Strategy
A cross-sectional survey method was selected to gather data from a statistically valid sample of manufacturing firms in
Harare. Of the respondents, 60% were males aged 20 to 50, while the remaining participants included females from
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diverse age groups, ensuring a comprehensive sample. The survey included 15 close-ended questions and was pre-tested
on 10 respondents to enhance clarity and effectiveness. The flexibility of the survey allowed for broad participation,
although self-reported data was acknowledged as potentially biased (Mataruka et al., 2024; Mataruka, 2022; Ball, 2019).
3.6. Time Horizon

The study adopted a cross-sectional approach, collecting data at a single point in time due to limited resources and time
constraints (Ratten, 2023). This method provided a snapshot of CE adoption among the surveyed firms, facilitating
immediate insights into their operational practices.

DISCUSSIONS OF FINDINGS
4.1 Descriptive Statistics
As shown in Table 1, 3R has the highest standard deviation.

Table1: Descriptive Statistics

Code Factor Number: of SD mean Minimum | Maximum
observations
GP | Government policy 100 14.9 46.78 11 16
CF Cultural factors 100 2.87 1.90 1 5
SF Social factors 100 0.61 0.56 2 4
BG | Big data 100 3.89 3.89 2 15
3R | 3R 100 457 50.01 4 59
SN | Subjective norms 100 0.40 0.35 5 15
EB | Ecological balance 100 10.11 8.92 7 20
CB | Consumer behaviour 100 3.70 2.23 11 49
EP Environmental protection 100 0.51 0.46 10 21

Prepared by Authors 2024

4.2 Multicollinearity Tests
Table 2 demonstrates that all variables are within the threshold of 0.80, suggesting that they are independent.

Table 2 Multicollinearity tests

code GP CF SF BG 3R SN EB CB EP
GP 1.00
CF -0.09 1.00
SF -0.02 0.05 1.00
BG 0.40 -0.11 0.04 1.00
3R -0.04 0.05 -0.05 0.01 1.00
SN -0.05 0.06 0,05 0.03 -0.07 1.00
EB 0.07 0.05 0,01 0.05 -0.04 0.23 1.00
CcB 0.07 0.06 0.03 0.01 0.03 0.07 0.08 1.00
EP 0.06 0.03 0.12 0.08 0.10 0.08 0.01 0.12 1.00

Source Prepared by Authors (2024)

4.3 Logit Regression Output

Findings show that government policies towards ecology, cultural factors, social factors, 3R, subjective norms
and consumer behaviour influence the probability of adopting a circular economy in Zimbabwe. Factors like
GP, CF, SN and CB have negative coefficients, implying that an increase by one unit will reduce the adoption
of a circular economy in Zimbabwe.

Table 3: Logit Regression Output

Factor Coefficient Standard error | z-score PR>z
hGP -.02 .01 -3.02 0.03*
hCF -.25 21 -2.10 0.00**
hSF 15 .32 5.45 0.00**
hBD .04 12 0.24 0.78
3R .02 .10 3.45 0.05*
SN -1.05 45 -3.45 0.00
EB -.25 .02 -0.45 0.48*
CB -15 -.02 -3.96 0.00**
EP -17 .34 -0.47 0.00**
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Pseudo R square: 016
P> chi-square: 0.00
Log-likelihood: -187

N: 100
LR chi-square:56
Significant at 95% * Significant at 99% level **
Source Prepared by Authors (2024)

4.4 Log Odds Ratios

Table 4 below presents the odds ratios finding, which shows how a unit increase in a factor increases the odds
of the country transiting to a CE. The odds ratio of GP is 0.88, indicating that a change of one unit decreases
the odds of accepting a CE in Zimbabwe. The odds ratio of CF is 0.74, suggesting a 1% change in the adoption
of CE if an environmental culture is incalculated in consumers and producers. SF have an odds ratio of 2.25,
implying that a unit change in social factors increases the probability of transitioning to a CE.

Table 4: Log Odds Ratio

Factor Odds Ratio Standard Error Z-score P>lzi
hGP .88 .01 -3.05 .03
hCF 74 12 -3.10 .05
hSF 2.25 .65 4.85 .00
BD 1.03 .10 .65 .78
3R 1.01 .01 2.26 .00
SN 44 .25 -3.60 .00
EB .97 .09 .98 .65
CB .78 .07 -3.98 .01
EP .98 42 -3.85 .03

Source Prepared by Authors (2024)

4.5 Marginal Effects

Proper interpretation of marginal effects (ME) is essential in discussing Logit regression equations since ME
show the magnitude of the effects of changes in the regressor variable on the regressand variable. (Cameron
and Trivedi, 2009). The marginal effects are shown in Table 5 below.

Table 5: Marginal Effects

variable Dy/Dx Standard error Z-score P>| z| Mean
hGP -0.46 0.01 -5.10 0.01 45.50
hCf -0.04 0.11 -3.32 0.02 6.60
hSF 0.12 0.02 2.96 0.05 5.41
hBD 0.05 0.05 0.34 0.65 8.55
3R 0.05 0.03 297 0.00 60.66
SN -0.17 0.06 -0.30 0.24 10.48
EB -0.05 0.08 -0.70 0.46 8.70
CB 0.25 0.05 -2.88 0.00 11.30
EP 0.55 0.10 -4.23 0.01 0.60

Marginal effect after logit
y=Pr(CE/(predict=088

[*] dy/dx represents a discrete change of the dummy variable from 0 to1
Source Prepared by Authors (2024)

The predicted probability of adopting CE in Zimbabwe is 0.85, indicating that 88% of consumers and producers
will likely transition to a CE. This finding implies that the government must develop laws that protect the
environment and ecology, particularly that force producers to promote sustainable use of non-renewable
resources. For example, offering subsidies and incentives to firms that abandon linear production systems
may allow these firms to reduce the costs of transiting to a CE. It also allows firms to be competitive by
redesigning innovative business models, especially those that allow lower carbon, sulphur, and nitrous
emissions during production. This finding is in line with similar studies (see Patwa et al., 2021; Jones & Calster,
2019; Koval & Weis, 2019; Arapostathis & Fotopoulos, 2019; Chen et al., 2019; Guttentag et al., 2018; Choe
et al., 2017). The coefficient of CF is 0.04, demonstrating that as culture evolves, producers and consumers
may want to shift to recycling products. The hypothesis was supported at a 99% level of confidence. The
results agree with several studies using cultural factors as an essential determinant of circular economy (see
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Patwa et al., 2021; Hwang & Giriffiths, 2017; Lutz et al., 2017; Khor et al., 2017). The finding has clear
implications for transitioning to a CE in Zimbabwe. Societal beliefs, norms, and values influence the adoption
of CE. These factors are also related to cultural, social and perhaps psychological factors. For instance,
consumer ethics and societal and cultural factors can influence how consumers reuse, recycle and restore
products. Social factors increase the probability of transiting to a CE by 15% at (P<0.04), a result confirmed
by Booker and Meelan (2017) and Lee and Kim (2018). Reusing, recycling and restoring (3R) products
increases the probability of accepting a circular economy by 5% at a 5% significance level. 3R helps develop
key principles of CE, such as cascading, longevity, renewability, upgrade, reuse, dematerialisation,
refurbishment, and capacity sharing. This finding implies that transforming the economy from a linear towards
a circular economy is possible, especially if the emphasis is placed on environmental quality and societal well-
being. The effects of resource inefficiency, waste landfilling and climatic changes have become a significant
problem for the country, hence the urgent need for the government to take responsibility for quickly developing
policies that prompt a cultural orientation towards adopting a sustainable circular economy. Reusing, recycling
and restoring manufactured products help to reduce the exhaustion of non-renewable resources (Kozhukhova
et al., 2019; Chen et al., 2019). The behaviour of consumers increases the probability of accepting CE by a
factor of 0.25 at a 99% confidence level. Consumer awareness is considered critical in accepting CE, a result
confirmed by many studies (Parida et al., 2019; Awasthi et al., 2019; Confente et al., 2019).

5. CONCLUSION
The country can safely transition from the TLE to a CE if it addresses production costs and innovative business
models that allow product reuse, restoration, and recycling. Offering subsidies and incentives to businesses
that promote circular economies could be another culvert for facilitating smoother adoption of a CE. We used
a probabilistic regression equation to determine key factors that increase the likelihood of moving towards a
CE.
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