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Abstract

Companies are increasingly seeking to adopt a Circular Economy (CE) approach when
aiming for greater corporate sustainability. In Ethiopia, a country rapidly industrializing,
a CE approach in line with Ethiopia’s Green Manufacturing Strategy offers businesses
a more sustainable and efficient economic approach than linear value chains. This study
evaluates approaches towards implementing CE principles into novel business practices,
focusing on the crucial role of senior business managers. Drawing on a sample of 145 sen-
ior managers of Ethiopian textiles and agro-food processing companies, we analysed their
knowledge, attitudes, and practices vis-a-vis CE. The findings show that managers have
high levels of knowledge about CE and hold positive attitudes towards it, although their
companies’ practices did not reflect this. Logistic regression analysis showed that environ-
mental management training, business circularity strategies, and the type of managerial
positions are the major determinants of managers’ willingness to adopt circular practices.
A critical finding was that participation in environmental management training and their
managerial status negatively affect the willingness to adopt circular practices. Based on
these findings, the study offers key recommendations focused on the potential to build CE
models at the corporate level in developing countries, such as Ethiopia, through policy
change and improved education and training.
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Introduction

In Ethiopia’s current 10-year development strategy [29], Ethiopia aspires to achieve an expanded
inclusive economic opportunity through transitioning from an agricultural economy to a more
industrial one. This transition will be implemented by increasing the involvement of the private
sector in the agro-industry and allied sectors in and around the Integrated Agricultural Industrial
Parks (IAIPs), generating increased job creation opportunities. At the same time, IAIPs need to
operate in a socially inclusive and environmentally sustainable manner to adhere to Ethiopia’s
Climate Resilient Green Economy Strategy (CRGE) [26]. However, awareness and skills related
to social inclusiveness and sustainable development, food safety, quality and traceability, and
environmental practice are limited in the private sector. Policy and capacity-building frameworks
provide insufficient support for developing such awareness and skills. In particular, the impor-
tance of responding to environmental concerns is well-rehearsed in government strategies and is
reflected in Ethiopia’s aspirations to build a Circular Economy (CE). However, the development
of a CE is relatively limited in the private sector, despite government policy aiming to develop
CE in Ethiopia. This goal requires an evaluation of the requirements to achieve and implement
this shift to CE within developing countries, such as Ethiopia, where there are opportunities to
make progress in this regard.

CE has recently gained momentum globally, partly driven by resource risks and supply
failures [31]. A CE provides a basis for transitioning away from the current linear economic
system, which is becoming unsustainable with its challenges both for the environment and,
more generally, for society—a timely question for Ethiopia [46, 61]. A vital aspect of the
CE approach lies in its pursuit of long-term value retention to reduce virgin material input
and waste and emission output [17, 55, 60]. Unlike a linear ‘take-make-waste’ economic
model, CE seeks to narrow, slow, or close resource flows through resource renewability
and recovery, product-life extension, resource efficiency, resource sharing, and clean pro-
duction [6, 16, 39, 71, 73]. In an ideal CE, materials are retained as stocks in the system
for as long as possible, at the highest possible level, while respecting the limits of the plan-
etary boundaries [15, 46, 58]. CE can be applicable at multiple levels—micro-level (prod-
ucts, companies, and consumers), meso-level (eco-industrial parks), and macro-level (sub-
national, national, regional, and multinational) to achieve sustainable development [4, 32].

Currently, industrial operations in Ethiopia, in common with other countries around the
world, largely follow linear economic practices that can have a profound environmental and
social impact. However, CE transition can simultaneously improve environmental sustainabil-
ity and economic growth while supporting job creation, human well-being, and competitiveness
[32, 67]. These are important considerations for developing countries. Reflecting this potential,
CE is becoming integrated into policies and novel business practices. Key policy frameworks,
such as the European Union CE Roadmap [20] and Circular Economy Action Plans of 2015 and
2020 [21, 22], and China’s 11th and 12th Year Plans [72] bear testimony to the ambition in the
application of CE at supranational and national levels, and in varied contexts.

Many business organisations have started to engage with circularity strategies [31]
and are currently adopting CE principles [32]. The integration of CE principles in busi-
ness performance strategies implies a radical change to business models [54, 65], which is
defined as how a business creates and exchanges value with its customers and stakehold-
ers to generate economic and financial returns [8, 77]. Subsequently, a set of managerial
practices that aim to improve value creation, value transfer, and value capture are increas-
ingly adopted by businesses [8, 49]. Value creation encompasses changes in design and
manufacturing to extend product life through repair, maintenance, reuse, refurbishment,
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remanufacturing, and recycling processes; use of renewable energy; and elimination of
toxic chemicals [8, 49]. On the other hand, value transfer entails adopting multichannel
communication between supply chain partners and customers to allow the transfer of cir-
cular initiatives. As Urbinati et al. [77] find, take-back systems, the implementation of
product-service systems such as extended warranties and maintenance services, leasing,
renting, and pooling are methods that can achieve value capture.

Senior business executives can play a crucial role in shaping and implementing business sus-
tainability strategies and actions that aim to foster the transition to a CE [47]. Understanding
their knowledge, attitudes, and practices is of the utmost importance in assessing these efforts
towards building circularity in businesses. Most CE transition literature, in contrast, investigates
the enablers and barriers of circular business models [13, 42, 45], the benefits of CE business
models [77], the role of business managers in the implementation of circular practices [47],
awareness of CE practices [14, 51, 53], consumer knowledge and determinants of intentions and
practices towards circularity [43, 75], the stock performances (returns and volatility) of compa-
nies engaged in innovative and environmentally-friendly disposal practices [62], and the policy
frameworks for CE transition [59, 60].

A CE may adopt a variety of strategies and practices as part of the transition, and these
strategies need to be made relevant to the context [5, 31]. Such strategies must be sup-
ported by clearly articulated and effective government and organisational policies and strat-
egies [56]. As Kirchherr and van Santen [44, 46] state, empirical research is valuable for
building evidence on operationalizing and implementing CE in practice. However, as Seh-
nem et al. [70] and Klein et al. note [46], the extent of CE research is limited in the public
administration arena compared to the private sector. Moreover, in the Ethiopian business
context specifically, the level of knowledge of CE among senior company managers and
details on how that knowledge level affects their willingness to adopt circular practices in
the textiles and agro-food processing industries are not clearly understood.

This empirical study aimed to address these gaps to enhance understanding of the exist-
ence, scope, and potential for CE in Ethiopia’s textiles and agro-processing sectors. It is
the first study to examine the KAP of CE for future policy intervention in these emerging
Ethiopian industrial sectors. In doing this, it makes a significant contribution to the knowl-
edge base around CE in three important respects. Firstly, our study expands the knowl-
edge base regarding the empirical evidence available to enable a shift to a CE. It does this
by exploring what is missing from the skill sets of senior managers which would enable
them to make the necessary changes in their business practices. Secondly, our study applies
this approach to two key sectors: textiles and agro-processing—areas that are of particular
importance in developing countries, particularly in Ethiopia, where the economic base is
primarily agronomic. Finally, our study applies this approach in Ethiopia—a country that is
rapidly developing, where patterns of doing business are not locked in, and where the time
is ripe for making attitudinal changes in the key players in the textiles and agro-processing
markets. Our findings are surprising in showing a good level of knowledge of CE among
senior management but revealing that attitudes change after training. One would expect to
see the opposite effect. This novel insight leads to the recommendations regarding review-
ing and revamping training techniques and approaches, which represent an essential and
significant contribution to advancing CE principles and techniques.

The approach taken in this study was to apply a Knowledge, Attitude, and Practice
(KAP) survey to assess senior managers’ perceptions and behaviours relating to CE. This
approach aimed to identify, at a granular level, the issues relevant to determining busi-
ness models and economic patterns and the potential to shift from linear to circular mod-
els. The following research questions were explored: (i) What is the level of knowledge
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of CE principles among senior managers in Ethiopia’s textiles and agro-food processing
industries? (ii) What are the current circular economy practices in Ethiopia’s textile and
agro-food processing industries? (iii) What are the determinants of the willingness to adopt
circular practices? These questions were posed in order to help fill the identified gaps in
research on CE in the private sector (as opposed to the public sector). The results provided
arich source of data leading to clear findings and recommendations.

The findings were novel and insightful, revealing misconceptions in the attitudes of
senior managers and their companies that hinder the implementation of circular solutions
and provide a basis for suggesting possible ways to engage senior business managers in
the implementation of a CE in a fast-developing country where the opportunity to pre-
vent social and environmental harm is still available. This article advances the existing CE
transition literature through its data analysis on attitudes, which revealed surprising results
showing a disconnect between attitude and training on CE, leading to the recommendation
for the need for reforms to training and corporate strategies.

Circular Economy Shifts in Sectors: Textiles and Agro-food Processing
Industries

Circular Economy and Textiles

Traditionally based on a linear economic paradigm, the textiles and agro-food processing indus-
tries are ripe for transformation to a CE. The global textiles industry accounts for four percent of
total GHG emissions [57]. It contributes to emissions through material and fabric production,
retail-related activities, garment usage, and end-of-use in landfills and incineration. Further, tex-
tile mills contribute about one-fifth to the world’s industrial water pollution by using toxic chemi-
cals during production, some of which are carcinogenic [66]. Yet, clothing production continues
to increase steeply due to the growing middle-class population and increased per capita sales
[18]. Similarly, clothing has low rates of use—due to the fast fashion phenomenon, based on a
quicker turnaround of new styles—and the sector has low levels of recycling [18]. The potential
for reducing emissions and pollution in the textiles industry rests largely on adopting business
models that keep textiles at their highest value during use, allowing their re-entry into the econ-
omy after use and promoting the use of safe and renewable inputs [18].

Leading apparel brands such as the Phillips-Van Heusen Corporation (PVH Corp) have
started to engage with green textiles manufacturing strategies. As a result, various attempts
have been made to reduce the use of chemicals to minimise their exposure to workers’ health
and the environment; manage waste products, including wastewater; reduce energy consump-
tion during the production of fabric; promote the use of recycled fibres; and minimise the car-
bon footprint of global transportation [40]. While some apparel companies recycle old clothes,
the widespread adoption of circular solutions in the textile industry is still lagging [2, 23].
73% of textiles used for clothing globally are landfilled or incinerated, with 12% destined for
cascaded recycling (into lower-value materials and products), and only 1% destined for closed-
loop recycling (into similar-quality products) [19]. For a fabric to be recycled, it must first be
chopped, which takes longer and produces a lower-quality fabric. As a result, textile wastes,
including used clothing, is rarely prioritised for recycling, leading to unsustainable landfill dis-
posal [34]. Extending the useful lifetime of clothing through reuse and sharing approaches
could reduce carbon, water, and waste footprints, thereby contributing to a circular economy
[1, 79]. However, less sustainable ‘quicker’ fashion in the clothing sector undermines efforts
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to enhance clothing longevity through reuse and clothing rental [18, 34]. In a context where
current sustainability practices in the textile sector are inadequate, effective circular-driven
solutions should be adopted [69].

Ethiopia has 223 medium- and large-scale textile and garment manufacturing companies,
including PVH Corp, Calvin Klein, and Tommy Hilfiger [28]. Most of these companies attract
investors from India, Bangladesh, China, and Turkey seeking alternative production bases
for export to the EU and North American markets [28]. The growth of the textile industry is
attributed to Ethiopia’s long tradition in weaving and the African Growth and Opportunity Act
(AGOA), which created opportunities for new investments [64]. Further, strategic plans and
a roadmap for manufacturing growth prioritised the textiles and garment industry. For exam-
ple, the second Growth and Transformation Plan (GTP II) was focused on the development of
industrial parks and Foreign Direct Investment (FDI) in the textiles industry to generate US$
30 billion in exports by 2030 [27].

The Government of the Federal Democratic Republic of Ethiopia has prioritised various
actions to reduce GHG emissions. The textile and leather sectors comprise 17% of indus-
trial emissions [26]. The volume of GHG emissions from the sector is projected to rise
from 0.6 Mt CO2e in 2010 to almost 5 Mt CO2e in 2030, mainly due to the use of furnace
oil in the production process and associated effluent discharge [26]. The country nonethe-
less pledges to abate 2 Mt CO2e by 2030 from the textile and leather sectors [26]. This
reduction will be attained mainly through the transformation in the energy sector, including
promoting energy efficiency and using alternative fuels [26, 29].

Circular Economy and the Agro-food Processing Industry

The agro-food processing industry can equally be investigated from a CE perspective. Approx-
imately one-third of the global food supply is lost or wasted [20, 24] translating into 1.3 bil-
lion tonnes of food waste [25]. The global per capita food loss and waste range are estimated
to be between 194 and 389 kgs per person per year [10], implying unnecessary pressure on
natural resources and the environment to produce more food. It also implies wasteful use of
land and water resources. Thus, innovative policies and technologies to reduce food loss and
waste are of paramount importance [48]. This realism is now well-captured in national and
global policies that promote sustainable food systems, although there is evidently scope for
further progress [30]. The global concern for food loss and waste is firmly reflected in the UN
2030 Agenda for Sustainable Development [76]. Target 12.3 of the UN Sustainable Develop-
ment Goals (SDGs) seeks to ‘halve per capita global food waste at the retail and consumer
levels and the reduction of food losses along production and supply chains, including post-
harvest losses’ by 2030 [76]. Progress towards that target will contribute to addressing a range
of SDGs, including eliminating poverty (SDG 1), zero hunger (SDG 2), good health and well-
being (SDG 3), gender equality (SDG 5), inclusive and sustainable economic growth (SDG
8), reducing income inequality (SDG 10), climate action (SDG 13), life below water (SDG
14), and life on land (SDG 15). Aligning SDG Target 12.3 with waste prevention priorities
will require food waste valorization practices that feature the extraction of high-value com-
pounds from food waste, recovery of nutrients, and production of biomaterials and biofuel.
However, shifting to a circular economy approach will be difficult, as that requires a commit-
ment to financing, economic enablers, technical capabilities, and scope for radical changes in
consumer behaviours, business models, institutions, and governance [54].

Agro-food processing is among the dominant manufacturing industries in Ethiopia,
accounting for more than one-third of the firms and employment in the industrial sector
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Fig. 1 Locations of industrial parks across Ethiopia

[81]. Despite its relatively small share of GHG emissions, the government has proposed
ambitious measures to pursue low-carbon climate-resilient development pathways to
achieve lower middle-income status by 2025 [26-28]. These measures focus attention on
monitoring and reducing food loss and waste throughout the value chain; reducing natural
resources and energy used in agriculture and raw material production, processing, packag-
ing, and distribution; reducing waste and emissions by reducing chemical byproducts; and
embedding sustainability criteria in procurement processes and project evaluation [28].

Methods
Study Area

The study was carried out in July 2022 in different industrial parks in Ethiopia (Fig. 1). It
targeted Ethiopian textiles and agro-food processing companies. The sample was chosen
from six industrial parks (IPs)—Bole Lemi Phases I and II, Hawassa, Kombolcha, Adama,
Deber Berihan, and Yirgalem Integrated Agro-Industrial Park (IAIP)—distributed across
the country (Fig. 1). The study explores the perceptions and behaviours of senior managers
in the Ethiopian textiles and agro-food processing industries. As a country, Ethiopia has
set ambitious national targets for advancing circular practices in the manufacturing sec-
tor. These efforts can be considered in the context of Ethiopia’s GTP II, Climate Resil-
ient Green Economy strategy (CRGE), and Green Manufacturing Strategy [26-28]. These
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frameworks demonstrate the country’s efforts to foster circularity and consolidate, scale
up, and embed green growth initiatives in national development goals.

Specifically, the CRGE provides a framework to facilitate the transition to an economy
in which economic goals are reached sustainably [26]. It aims to inform strategic goals by
promoting resource efficiency in meeting economic targets. On the other hand, Ethiopia’s
Green Manufacturing Strategy provides a roadmap towards green industrialization [28],
prioritizing the greening of industrial growth through renewable energy and CE principles
[40]. Despite such advances in the policy environment, the transition to a circular economy
remains slow. The traditional, linear economic paradigm defends its position as the domi-
nant regime.

Data Collection and KAP Survey

We used a combination of multi-stage sampling and simple random sampling design to select
industrial parks and companies where a questionnaire survey was administered. In the first stage,
a purposive sampling strategy was used to select six industrial parks (IPs) from the list obtained
from the Ethiopian Industrial Park Development Corporation (Table 1). In the second stage, a
stratified random sampling approach was used to select 29 companies from six selected [Ps—
Bole Lemi Phases I and II, Hawassa, Kombolcha, Adama, Deber Berihan and Yirgalem Inte-
grated Agro-industry—with consideration of their spatial locations, size, year of establishment,
and sector integration (Table 2). The final stage involved selecting 145 respondents from the 29
companies using systematic random sampling (Table 2).

Relatively equal proportions of senior factory managers in charge of sales and market-
ing, logistics, production and products, and line supervisors were included in the survey,
with the assumption that these actors are likely to influence decision-making processes
involving their companies’ transitions to a CE approach. The survey was conducted
through face-to-face interviews using semi-structured questionnaires, including questions
about the personal profile of the company’s senior managers and their knowledge, atti-
tudes, and practices relative to circular practices (Table 3).

The survey follows the Knowledge-Attitude-Practice (KAP) approach to quantify and analyse
perceptions and behaviours regarding CE. The KAP approach to surveying a target population
involves three dimensions, assessing first, the extent to which the respondents know about the
topic (knowledge); second, their feelings and beliefs about it, including how positively or nega-
tively they regard it (attitudes); and third, their actions relating to it (practices) [3, 52, 63].

Knowledge of CE is one of the necessary factors for adopting circular solutions and can sub-
stantially affect attitudes and behaviours [75]. At a time when environmental sustainability has
become a key managerial issue [1, 7] and balancing environmental and business needs [9] is
an increasing challenge, knowledge is a major asset to companies [78], both in general terms
and in the innovative areas of CE and corporate sustainability. Decision-making in these areas is
complex, and the attitudes of decision-makers can directly influence corporate strategic actions
towards a CE [12, 36, 43]. Attitudes towards a particular behaviour strengthen or weaken one’s
intention to perform the behaviour in question [35]. The knowledge and attitudes of corporate
decision-makers can be instrumental in shaping corporate practices. The diffusion of knowledge
and innovations from management to colleagues [68] can enhance the internal credibility of
innovative changes [11].

In the context of this study, knowledge of CE refers to an understanding of CE principles,
which includes waste and pollution reduction, keeping materials and products in circulation, and
regenerating nature [17]. A five-point Likert scale was used to test and rate the responses, where
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Table 1 List of industrial parks in Ethiopia

Industrial park Region/city Area (ha) Main sector
Bole Lemi Phases I and 1T Addis Ababa 342 Apparel and
textile
Addis Industrial Village Addis Ababa Apparel and
textile
Hawassa Sidama 400 Textile and
garment
Mekele Tigray 75 Apparel and
textile
Kombolcha Amhara 75 Apparel and
textile
Jimma Oromia 75 Apparel and
textile
Adama Oromia 365 Garment,
textile, and
machinery
Dire Dawa Dire Dawa 150 Assembling,
garments,
and food
Deber Berihan Ambhara Apparel and
textile
Semera Afar Apparel and
textile
Jimma Oromia Apparel and
textile
Bahir Dar Amhara Garment and
apparel
Aysha Industrial Park Somali Garment and
apparel
Arerti Industrial Park Amhara Construction
products
and home
appliance
Kilinto Addis Ababa Garment and
apparel
Airline and Logistics Park 4 Addis Ababa Garment and
apparel
Modjo Leather City Addis Ababa Leather
Bure Integrated Agroindustry Ambhara 342 Agro-indus-
trial
Bulbula Integrated Agroindustry Oromia Agro-food
processing
Yiregalem Integrated Agroindustry Sidama 400 Agro-food
processing
Baeker Integrated Agroindustry Tigray 75 Agro-food
processing

Source: IPDC (2022)
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5 is ‘very good understanding’, and 1 is ‘no understanding’ (Annex 1). Attitudes towards CE are
considered to be a sense of willingness to implement circular solutions. As such, the survey ques-
tions were focused on enquiring whether the respondent was inclined to implement CE practices.
Respondents were, therefore, required to provide a Yes or No answer (Annex 1). The practice
of CE is considered to be current or previous involvement in circular business practices. Nine
practices were considered: (i) innovative ways of extending a product’s life, e.g., repair, main-
tenance, and remanufacturing; (ii) using a sharing platform for materials and services; (iii) take
back/buy back schemes; (iv) recycling and/or recovery of resources; (v) using recovered material
to produce new products; (vi) adoption of efficient resource-use technologies; (vii) safe disposal
of toxic wastes; (viii) eco-labelling; and (ix) training employees on circular economy. The prac-
tice question asks whether a respondent has implemented or been involved in any of these circu-
larity strategies (with a Yes or No answer). The knowledge, attitude, and practice variables were
adapted from previous studies [1, 3, 7, 14, 50, 52].

The questionnaire survey was complemented by key informant interviews (KIlIs) and
focus group discussions (FGDs). FGDs were undertaken with selected individuals com-
prising company and industrial park managers. The discussion points were focused on
existing CE practices and related challenges. KIIs were conducted with stakeholders drawn
from the textiles and agro-food processing sectors. Interviews, which followed a semi-
structured approach, were focused on existing circularity strategies. Additionally, illustra-
tive case stories from two selected companies were used to demonstrate actions taken to
embed green growth initiatives. This integration of qualitative methods (interviews, focus
groups) aimed to enhance the viability and reliability of the survey [50, 52].

Data Analysis

Qualitative data was analysed using SPSS software (IBM, Portsmouth, UK), and it entailed
descriptive statistics for the socio-economic characteristics of the respondents. The Rela-
tive Importance Index (RII) was used to determine the relative importance of knowledge,
attitude, and practice variables. Qualitative data from KIIs and FGDs were coded and ana-
lysed by themes to generate categories [33].

The study used a regression analysis to assess the determinants of willingness to adopt
CE. Respondents were classified as either willing or not willing to adopt circular practices.
Here, the dependent variable is binary, which assumes a value of ‘1’, if the respondent
is willing to adopt CE, and ‘0’, if otherwise. Thus, the appropriate econometric method
analysis was notably logit/probit. The two standard binary outcome models, the logit and
the probit models, specify different functional forms for this probability as a function of
regressors [35]. For its mathematical simplicity, the study used the logit model [35, 37].
The binary logit model is presented below [37].

. Pi .
L=1< >=z= | + p2Xi
i=1In T_pi 1= 1+ p2Xi

According to Gujarati [37], the logit model can be presented as follows:

1

P,=EY=1]|X,) = 1 + e~ GothXD

where P, is the probability of the respondent being willing to adopt CE, and Xi represents
the institutional and individual characteristics. Table 2 shows the variables used in the
regression analysis.
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Let Z; = B, + B X;; the above equation could be written in the following way:
— E(Y = =L =< p=FEy=1X)= — = -~
Pi=EX =11X) =z =75 =BV =11X) === 7=

1- P; then, the possibility of not willing to adopt CE can be explained as follows:

1

1-Pi= -
14 ¢

Dividing Pi by 1 — Pi and taking the logarithm of both sides of the equation gives

Li=ln( Pi ,)=Zi=[31+ﬁ2Xi
1-Pi

The parameter values are calculated using maximum likelihood techniques [80].

Results
Socio-demographic Characteristics of the Study Population

One hundred and forty-five respondents were interviewed, and 122 responded to the question-
naires. Ninety percent (90%) of the respondents were drawn from textiles companies and 10%
from agro-food processing firms. The mean age of the respondents was 33 years, with the young-
est aged 22 and the oldest aged 60 (Table 4 below). Most respondents were male (65%), with an
average of 9 years of work experience. All the respondents had attained tertiary education—79%
had a bachelor’s degree, 14% had a master’s degree, and 7% had a diploma. The high levels of
education among company managers imply a strong awareness and understanding of circularity
principles.

Knowledge of Circular Economy

The respondents reported a good understanding of circularity principles (Table 5). The rel-
ative index of the entire sample is 0.8, suggesting a better knowledge of circular economy
among the senior managers of textiles and agro-food processing companies. Thirty-eight
percent (37.8%) rated their recycling knowledge as good, and 50.3% rated their knowledge
as very good. Similarly, the respondents had diverse ratings on their knowledge of inno-
vative ways for extending product life, such as maintenance, repair, and remanufacturing,
with 36.6% rating their knowledge as good and 40.7% as very good. Most respondents
(70.4%) rated their understanding of clean energy and efficient energy options as good or
very good, compared to seven percent (7%) who had a poor understanding. Notably, 52.4%
of respondents reported a good and very good understanding of policy and legal frame-
work on waste and emissions reduction. However, foreign-owned textile companies have a
limited awareness of environmental management systems.

Respondents’ Attitudes Towards Circular Economy (Based on Their Preference)

Most of the respondents had positive attitudes towards circularity (Table 6). Notably,
there is a high willingness among senior managers to safely dispose of waste chemicals
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(84.8%), recycle resources (80%), embrace environmental purchasing criteria for
selecting suppliers (73.8%), share resources with other organisations (72.4%), design
products that can easily be recycled or recovered (67.6%), and recover resources
(67.6%). The overall index of attitude is 0.74, indicating a significant positive attitude
towards circular practices.

Practices Relating to Circular Economy

In relation to engagement with circular economy practices (Table 7), 61.4% of the
respondents were already innovating ways for extending a product’s life, 52.4% were
engaging in platforms for sharing materials and services, and 37.9% had established
take-back/buy-back schemes. Similarly, 44.8% of the respondents were recycling
resources, 71.7% had adopted efficient resource use technologies, and 59.3% had
embraced eco-labelling. Notably, 66.2% of the companies were implementing circular
economy training programmes.

The overall index is estimated at 0.58, which is low compared to knowledge and atti-
tudes. This result suggests that businesses in these sectors in IPs engage with circular
practices to a limited extent, with much of the attention focused on waste collection and
segregation, waste treatment, and the reuse and sale of fabric off-cuts. However, some
textile companies were using fabric off-cuts to produce their energy, leading to increased
greenhouse gas emissions.

Agro-food processing companies in the IPs are mainly processing avocado oil for
the local and export markets. Their main challenge relates to the disposal and reuse of
secondary raw materials such as peel, seed, pomace, and water. While these discarded
materials have important value quantified in molecular and functional compounds,
they were being disposed of in the nearby landfill. The alternative uses of avocado
wastes as mulch, fertilizer, stockfeed, and energy were not considered.

Factors Influencing Willingness to Adopt Circular Economy Practices

The logistic regression model was estimated for the determinants of willingness to
adopt circular practices. The marginal effects of a unit change in the explanatory
variables on willingness to adopt are shown in Table 8. The results show that envi-
ronmental management training, the organisation’s circularity strategy, and the type
of managerial positions are the major determinants of the willingness to adopt cir-
cular practices. The coefficients for education and business circularity strategy are
positive, suggesting that better-educated, more knowledgeable managers and com-
panies with circular economy performance strategy are more likely to adopt circu-
lar solutions. Additionally, positive attitudes towards the principles of CE positively
influence individual willingness to adopt circular practices.

However, the coefficients for gender, environmental management training, and type
of managerial positions are negative. Female managers are more likely to influence the
adoption of circular practices than their male counterparts. Moreover, managerial posi-
tions such as those related to production and logistics led to a decline in willingness to
adopt circular practices.
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Table 6 Respondents’ attitudes

N X Attitude components of circular economy No (%) Yes (%)
towards circular practices

Design products to be easily recycled or recov- 324 67.6

ered
Environmental purchasing criteria for selecting ~ 26.2 73.8
suppliers
Safe disposal of chemicals 15.2 84.8
Use renewable energy 17.9 82.1
Use new technologies for recycling 15.2 84.8
Use organic raw materials 23.5 76.8
Recycling of resources 20.0 80.0
Recovery of resources 324 67.6
Use of third-party logistics 34.5 65.5
Resource sharing 25.6 72.4

Table 7 Responses on practices on Circular Economy among senior managers

Components of practices in circular economy No (%) Yes (%)
Innovative ways for extending a product’s life, e.g., 38.6 61.4
repair, maintenance, and remanufacturing

Sharing platform for materials and services 47.6 52.4
Take back/buy back schemes 62.1 37.9
Recycle/recover resources 55.2 44.8
Use recovered material to produce new products 62.8 37.2
Adopt efficient resource-use technologies 28.3 71.7
Safe disposal of toxic chemicals 17.2 82.8
Eco-labelling 40.7 59.3
Training employees on circular economy 33.8 66.2
Discussion

Our study builds on existing CE literature by analysing knowledge, attitudes, and
practices towards circular practices among senior managers of Ethiopian textiles and
agro-food processing companies. The findings show that managers have a high level of
understanding about CE and hold positive attitudes towards circularity. However, a rel-
atively low proportion of the managers reported circular practices in their companies.
The managers of textiles and agro-food processing companies demonstrated a broad
understanding of the basic concept of CE (Table 5). This finding resonates with a previous
study [51], indicating that firms are becoming increasingly aware of CE principles follow-
ing their integration into policies at regional and national levels. However, the proportion of
respondents who related CE to the recycling of resources was greater than the proportion
who connected it to a more diverse range of environmental, social, and economic benefits,
such as the use of renewable energy and the potential of CE to extend the lifecycle of prod-
ucts through maintenance, repair, and remanufacturing. This finding resonates with a previ-
ous study [32, 45, 53]. It shows that knowledge of CE continues to be generally limited and
narrow in scope among many managers, particularly those who relate the concept of CE to
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recycling resources. CE focuses not only on recycling and recovery of resources, but also
on innovative ways of extending product life, using clean energy, and cost-effectiveness of
resource sharing [73]. Understandably, the uptake of CE requires a diversification of the CE
practices, and the achievement of scale, volume, and infrastructure issues of the entire circu-
lar economic system [45].

The company managers held favourable attitudes towards circular economy princi-
ples (Table 8) and circular practices (Table 6). However, attitudes towards some circu-
lar practices were more favourable than others. Among the identified circular practices,
a willingness to safely dispose of toxic chemicals, use renewable energy, and adopt
new recycling technology was viewed markedly more favourably than redesigning
the products for recycling and recovery, recovery of resources, and use of third-party
logistics (Table 6). These findings align with both theoretical arguments and empirical
findings [43, 53]. Business organisations are primarily driven by profitability and will
be averse to higher-cost innovations [39]. The finding indicates a moderately favour-
able attitude to essential elements needed to successfully transition to CE, arguably
some—such as sustainable design—which depend on the engagement of other actors
in the value chain [74].

The most significant practices identified in CE engagement are the safe disposal of toxic
chemicals, efficient resource-use technologies, and training employees on circular practices
(Table 7). Notably, using recovered material to produce new products—a classic feature of
CE—was the least reported practice. However, the relative importance index for practice in
CE was relatively low (0.58)—compared to knowledge (0.8) and attitude (0.74)—suggest-
ing limited circular practices in the textiles and agro-food processing companies overall.
This finding is aligned with a previous study [43]. It shows that despite positive intentions,
most business organisations are reluctant to implement best practices in CE in the context
of textiles and agro-food processing companies in Ethiopia. It is worth mentioning that
respondents in our study are senior factory managers with less control over companies’
operations than the board of directors.

Many medium- and large-scale textile manufacturing companies in Ethiopia are foreign-
owned. Our study shows that these firms have limited awareness of environmental manage-
ment systems, suggesting a low understanding of waste and emission-reduction policies.
This finding highlights the importance of environmental management training in enhancing
awareness and cultivating trust and support for circular practices. This finding resonates with
research in other contexts [e.g., 38, 41, 77] and indicates that environmental awareness on the
part of management can trigger the transition of companies from linear to circular business
models. However, the findings indicate that the nature of this training is important. Nota-
bly, participation in environmental training had a negative impact on the adoption of circu-
lar practices. Interviews with key informants showed that existing training targeted locally
owned companies to enforce compliance with environmental standards. This perceived bias
led to suspicion and resistance regarding circular practices, particularly among managers who
had participated in such training. This finding implies that environmental management train-
ing aimed at fostering circular practices should be appropriately structured and delivered in
a way that builds trust rather than alienating stakeholders. However, more investigations are
required to offer concrete evidence about the negative association between participation in
environmental training and the adoption of business circular models.

Other results from the regression analysis highlight the importance of environmental
management training, educational attainment, business circularity strategy, type of man-
agerial positions, and positive attitudes towards circular economy principles (Table 8) in
influencing the willingness to adopt circular practices. However, educational attainment
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has no significant effect on willingness to adopt circular solutions. Managerial positions,
such as those relating to production and logistics, significantly negatively influence will-
ingness to adopt circular practices. This finding implies that despite the perceived influ-
ence of senior managers, their role in restructuring business practices to achieve a cir-
cular regime is often limited by structural and other constraints. This finding resonates
with a previous study [47] and indicates that existing power arrangements in the linear
economic regime in the contexts we analysed curb senior managers’ role in pursuing CE
transition. The company’s board of directors often exercises real power regarding the
transition to CE [47]. Thus, management and decision-making are pivotal in achieving
circular business solutions in textile and agro-food processing companies.

Business circularity strategies are key to the willingness to adopt circular practices.
It can provide an enabling environment for implementing circular business models
through appropriate support and initiatives, such as technology deployment and skills
development. The development of green strategies should therefore be prioritised to
scale up the adoption of CE business models. However, concerns about ensuring their
companies’ economic success affect the managers’ roles in shaping and implementing
business circularity strategies.

Following these findings and to improve the sustainability and circularity of the
textiles and agro-processing industries, one logical step would be to encourage recy-
cler manufacturers to enter the IP or establish links with recycling factories. In this
way, micro- and small-scale enterprises would be able to avail themselves of techno-
logical and financial support to assist them in implementing a CE. Additionally, policy
changes such as consistency and standardisation of definitions, classifications, stand-
ards, and tools would assist in the implementation of circular approaches. Such har-
monisations would provide a greater enabling environment for the development and
monitoring of a CE. Moreover, international buyers for big brands have a role to act
as advocates for a CE approach. This advocacy would increase the circularity of tex-
tiles through the enhanced eco-design of products, recycled content requirements, and
adaptations to business models. Examples of these include takeback programmes for
product repair, resale, and rental. Finally, targeted capacity building and outreach to
(i) advance sustainable consumption, (ii) extend the life of products (e.g., through
repair, donation or thrift) and (iii) develop consumer awareness of repair, reuse and
recycling of textiles, would be another important step in the roadmap towards circular
solutions.

Limitations of the Study

Despite the promising findings, our study exhibits several limitations, mainly deriving from the
methodology employed. First, the coding of KAP into binary variables is insufficient to dem-
onstrate the variance in attitudes and practices in a circular economy. Some respondents may
have mixed feelings towards specific circular practices but would find it difficult to reflect such
nuances. Secondly, the study has not comprehensively examined the complexity behind respond-
ents’ decisions to engage with specific circularity strategies. In future research, it would be
promising to examine how interrelated factors are shaping company managers’ perceptions and
attitudes towards specific circularity strategies. Possible consideration of the Multivariate Mul-
tiple Regression model could have extended this study by examining the specific determinants
of knowledge, attitudes, and practices in CE. Finally, the KAP survey relied on respondents’
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self-reported knowledge, attitudes, and practices. However, this did not affect the validity of
the research because data collection methods were triangulated to verify the authenticity of the
responses. Moreover, our study is cross-sectional and limited to the sample size of 145 senior
managers of textile and agro-food processing companies in Ethiopia.

Conclusions and Recommendations

This study has analysed how senior managers of textiles and agro-food processing
companies in Ethiopia are engaged in circular practices, specifically what they know
about CE, how positively or negatively they regard it, and what they are doing about it.
The study used logistic regression analysis to estimate the determinants of the willing-
ness to adopt circular practices. Our results show senior managers have high levels of
foundational knowledge about CE and hold positive attitudes towards circularity. How-
ever, there was more limited evidence that managers understand the technical aspects
of CE, including the effects of waste, renewable energy, green raw materials, and
resource-sharing, which are basic requirements for transforming businesses to adopt
CE approaches. While there is evidence of innovation, there was a low tendency to
implement some classic elements of CE, such as using recovered material to produce
new products. Overall, a relatively low proportion of the managers reported imple-
menting circular practices in their companies. With the caveat that our study has size
limitations, findings from our sample show that female managers were more likely to
influence the adoption of circular practices in companies.

Environmental management training, the presence of business circularity strate-
gies, and the type of managerial positions are the major determinants of the willingness
to adopt circular practices. Managers are more willing to adopt circular practices if the
companies have implemented sustainability or green strategies. Notably, participation in
environmental management training was linked to a lower willingness to adopt CE. This
finding suggests that there is a need to re-examine the content and structure of existing
environmental management training programmes. The study has shown that business cir-
cularity strategies are a critical element in adopting circular practices. Circularity strate-
gies can provide a conducive environment for implementing circular solutions through
appropriate support and initiatives. Business organisations should, therefore, prioritise the
development of green strategies to scale up the adoption of circular business models.

Managerial positions, such as roles in managing production and logistics, negatively
influence willingness to adopt CE. Despite their influence, the role of managers in restruc-
turing a circular regime is limited. This aligns with research showing that the factory
owners make high-level decisions regarding CE transition. For this reason, senior manag-
ers must identify ways to push the sustainability agenda for CE while promoting their eco-
nomic competitiveness. Further research is needed to test the hypothesis that there is dif-
ferentiation according to seniority of position on willingness to adapt to CE approaches.

The two industrial sectors of textiles and agro-processing were chosen for their pre-
eminence in the domestic economy of Ethiopia, which is a fast-developing country in
terms of economic growth. The key recommendations of policy development at the
corporate level and technical training for key managers would be highly transferable to
other sectors in the future, such as construction—an area where high growth is likely
to take place and where such policy changes, if implemented early on, could be instru-
mental in driving the shift to a CE at the earliest possible stage.
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Annex 1 Questionnaire format

Variables

Knowledge of circular economy principles (rating on a scale of 1(strongly disagree) to 5 (strongly agree))
Recycling of resources
Innovative ways for extending a product’s life, e.g., maintenance/repair/remanufacturing
Clean energy and efficient energy options
Government policies on waste and emission reduction
Safe disposal of wastes
Cost-effectiveness of resource sharing
Attitude towards circular economy practices (yes/no answer)
Design products to be easily recycled or recovered
Environmental purchasing criteria for selecting suppliers
Safe disposal of chemicals
Use renewable energy
Use new technologies for recycling
Use organic raw materials
Recycling of resources
Recovery of resources
Use of third-party logistics
Resource sharing
Practices in the circular economy (yes/no answer)
Innovative ways for extending a product’s life, e.g., repair, maintenance, and remanufacturing
Sharing platform for materials and services
Take back/buy back schemes
Recycle/recover resources
Use recovered material to produce new products
Adopt efficient resource-use technologies
Safe disposal of toxic chemicals
Eco-labelling
Training employees on circular economy
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