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Abstract

This paper studies the distribution of knowledge about the circular economy as a business
concept. Knowledge about circularity is a prerequisite for the diffusion of innovation onto
which the incorporation of more circularity into economic processes hinges. We study the
economic factors affecting the distribution of knowledge across firms. Using novel survey data
from Ugandan, we present empirical evidence of circularity in a developing country context. In
line with the resource-based view of the firm, the findings indicate that larger and more
productive firms, and firms with proactive business strategies, are more likely to be informed
about the circular economy. Exposure to environmental barriers, such as adverse climate change
impacts or high energy intensity, is not related to the awareness of circularity. The findings
suggest that policy makers should improve environmental regulations, inform entrepreneurs
about opportunities in circular business models and facilitate the establishment of a waste sector
to demonstrate a step towards implementation of circular economy principles.
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Who is aware of circularity? Firm-level survey evidence from Uganda

1. Introduction

Industrial development is challenged with scarce primary resources on the input side,
and growing volumes of waste and emissions, on the output side. The concept of the circular
economy (CE) addresses these challenges by seeking to combine economic development with
closed material loops based on the strategies of reduction, reuse, and recycling of resources and
goods. CE-initiatives thus aim at reducing, by design, materials, waste, energy and emissions
for both environmental and economic efficiency purposes (Ellen MacArthur Foundation 2013;
Mitrofanenko et al. 2021). The concept originated in developed countries and has quickly
spread to catching-up economies such as China or India (Geng, Sarkis, and Bleischwitz 2019;
Mathews and Tan 2011; Chen, Song, and Anggraeni 2019). Yet, little is known about the
potential of circularity in developing countries, as only a few studies explored the claim for CE
strategies among stakeholders in developing economies.#

The aim of this paper is to examine the distribution of the knowledge about the circular
economy in Ugandan firms, which may be illustrative of the challenges faced by many
developing economies and their business sectors. More specifically, the self-reported awareness
of Ugandan firms towards the circular economy is assessed by means of survey. The rationale
is that economic performance and awareness of the circular economy should be elements of

mutual perception, so that greater resource efficiency becomes an element of the economic

4 https://irp-cdn.multiscreensite.com/40a0e554/files/uploaded/CEcasereport Footprints.pdf,
https://ellenmacarthurfoundation.org/circular-economy-in-africa/examples-and-resources (retrieved September 16,
2024).
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growth pattern. Both resource and economic productivity are thought to be required to increase
social welfare.

Several business models have been identified in the context of circularity. For example,
models that reduce resource loops, such as product-service systems, where users do not need to
own physical products but rather consume services (e.g., car sharing), or models that exploit
residual value (e.g., clothes return, re-use of agricultural organic wastes). In addition, circular
business models may seek to close resource loops, for example, by extending the resource value
in which waste and residue are turned into new forms of value thus creating circular value-
chains (e.g., by different types of recycling and secondary resource use) (Bocken et al. 2016;
Pieroni, McAloone, and Pigosso 2019).

It is not yet clear which circularity framework or model will best support businesses in
developing countries. A few decades ago, before the African economies began to — partly -
modernize, re-using and recycling were still commonplace, albeit on a small scale. However,
with the overall acceleration of resource use (Haas et al. 2020) and economic growth, circularity
as an institutionalized business model still seems to be lacking, more precisely there is a lack
of knowledge on how to reuse/upcycle different waste streams for circular innovation through
transforming waste into new products (Nijman-Ross et al. 2023). We therefore explore an early
stage of the circular economy transition, where knowledge, awareness and commitment to the
circular economy concept are recognized as prerequisites for initiating and accelerating the
transition.

Since the implementation of circular economy hinges on firms, we draw on management

theory (Schilke, Hu, and Helfat 2018; Teece 2007) to analyze data from an innovative survey



of Ugandan firms. The surveyed firms face challenges that may exemplify those of many other
developing countries. The survey aim was to explore the potential for both economic
diversification and the greening of the economy, following the objectives of the UN
Sustainability Goals, namely SDG goal 9 “Industry, innovation and infrastructure” and SDG
goal 12 “Responsible consumption and production”.®> Studying the distribution of knowledge
about circularity principles and commitment, we structure our research along three exploratory
hypotheses. These are related to firms’ capabilities and organizational resources, their strategies
and processes, and their export potential with respect to internationalization strategies. We find
a greater likelihood for firms to be aware of the circular economy in larger, more economic
efficient firms, firms that actively pursue a price or quality leadership strategy as opposed to
mainly seizing market opportunities, and firms that perceive industrialized economies as
potential markets. Prior exposure to adverse environmental impacts, or the firm-specific energy
intensity does, however, not exert any effect on the awareness of firms regarding the circular
economy.

We make several contributions to the literature. 1) We add to the rare empirical evidence
about the knowledge of circular business concepts in developing economies. 2) We provide
information about the distribution of knowledge on circularity principles across economic
sectors, and 3) we identify a series of firm characteristics that affect respondents’ awareness.
Such empirical studies are key to theory formulation, and important enablers to shift the

discussion from conceptual approaches stage to practice (Liideke-Freund, Gold, and Bocken

5 https://www.un.org/sustainabledevelopment/sustainable-development-goals/ (retrieved September 16, 2024).
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2019). This is relevant to policy makers seeking to advance circularity for the sake of

developing economies.

1.1 Country background
With a GDP per capita in current US$ of 858 in 2021, the year of the survey, Uganda is

classified as a low-income country (World Bank data). The economy is dominated by
agriculture. Manufacturing and services exist but play a minor role. The country exemplifies
the challenges faced by many least developed countries. These include weak institutions and
organizational structures (e.g., de jure and de facto regulations, corruption, law enforcement),
low public awareness and lack of political will, and thus a failure of governance.

Such problems ultimately lead to poor economic performance, such as insufficient
capital formation or sluggish diversification of the economic activities (Shepherd 2016; K.
Friesenbichler and Meyer 2022). Taken together, they undermine the potential for
decarbonization and greening of the economy, in which the circular economy approach is
embedded as one of the strategic remedies, or as an element of the transition process (Liideke-
Freund, Gold, and Bocken 2019).

The country has committed to policy targets under the United Framework Convention
on Climate Change (UNFCCC). This includes the Paris Climate Agreement to avoid dangerous
climate change by limiting global warming to well below 2°C compared to pre-industrial levels.
Uganda has also committed itself to the UN Sustainable Development Goals (SDG). By joining
as first African country the National Determined Contribution (NDC) Partnership Plan for
Climate Action in Africa, Uganda has shown ambition for climate mitigation: ‘Uganda’s NDC

emphasizes adaptation actions, and the commitment to reduce emissions by 22% by 2030



relative to a business-as-usual scenario through actions related to energy, forestry and
wetlands.’¢ To achieve these priorities, the plan identifies 49 activities. These include
establishing a legal framework for climate action or the strengthening of climate funding
mechanisms. The Ugandan Green Growth Development Strategy (2017/2018-2030/2031)7
provides a framework for the operationalization of Uganda’s Vision 2040, namely the
attainment of a green and clean environment through sustainable utilization of the environment
and natural resources. One concept that a greening of the Ugandan economy may as well require

is the circular economy.

2. lLiterature and hypotheses

2.1 The circular economy

The circular economy is centrally defined as an economy where materials and resources,
and their economic values shall be maintained in the economy for as long as possible by closed-
loop production and consumption. The extraction of primary resources and the generation of
waste shall thus be minimized and resource-efficiency being scaled up (Ellen MacArthur
Foundation 2013; Stahel 2016; MacArthur, Zumwinkel, and Stuchtey 2015; Potting et al.
2017). However, definitions and emphases of the circular economy concept vary to different
degrees, which poses a challenge for concise definitions (Kirchherr, Reike, and Hekkert 2017).

In overall, the circular economy is perceived as a means to jointly achieve economic

development and environmental protection goals, and as an operationalization for businesses to

6 See http://sdg.iisd.org/news/uganda-releases-first-ndc-partnership-plan-for-climate-action-in-africa/ (retrieved
September 15, 2024).

7 https://www.ndcs.undp.org/content/dam/LECB/docs/pubs-reports/undp-ndc-sp-uganda-ggds-green-growth-dev-
strategy-20171204.pdf (retrieved on September15, 2024).
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implement the concept of sustainable development, thus serving the SDGs (Morseletto 2020).
As such, it has become an integral part of various policies and programmes around the world
to allow for economic growth while decoupling from negative effects of resource depletion and
environmental degradation, including climate change (United Nations Environment
Programme 2024; European Commission 2020; Arali, Calisto Friant, and Vermeulen 2024; EPA
2021; African Circular Economy Alliance 2021). It is a strategy suitable for both advanced and
developing economies (Felix Preston, Lehne, and Wellesley 2019; MacArthur, Waughray, and
Stuchtey 2016), even though these models are often sector or resource specific (Lewandowski
2016). In Africa, many initiatives draw on experiences from the Global South, in which Chinese
initiatives often provide demonstration effects (Bleischwitz et al. 2022; Schroder et al. 2019;
Desmond and Asamba 2019).

The circular economy in advanced countries is initiated from the reduction, reuse, and
recycling of wastes — the so-called “3 Rs”. One focus of the circular economy is thus on
mechanisms that control the flow of products, materials, and services through the economy and
in specific value chains to ultimately reduce the rates of the extraction and production of
primary resources and of (premature) waste streams. Three strategies are highlighted in the
literature (OECD 2019): (i) Closing resource cycles by diverting waste from disposal via
separate collection and subsequent processing into secondary raw materials (recycling); (ii)
Slowing down resource cycles or flows by prolonging the useful life of products and their
components via changes in product design, repair or reuse; (iii) Avoidance of resource flows

through new business models and behavioral changes. This may include sharing, thereby



increasing the value added with less need for natural resources with respect to specific
consumption needs.

In comparison, the circular economy strategy of the People’s Republic of China —
representing the major transition economy - with its Circular Economy Promotion Law of 2009,
extends the 3 Rs by additional dimensions: to resolve its pressing environmental problems, to
achieve the goal of building a wealthy society, and to promote and lead a new model of
industrialization. This new model of industrialization is focusing on turning existing industrial
parks, which have become the industrial engine of the country by generating more than 50% of
China’s GDP (2012), into eco-industrial parks applying principles of industrial symbiosis.8 This
requires the formation of closed loops resource flows among firms at a large scale, i.e., the
transformation of value chains and the closing of industrial loops (Mathews and Tan 2011, Li
and Lin 2016). For instance, to solve the structural and regional pollution in the sugar industry
in the city of Guigang, the Guigang National Eco-Industrial (Sugar) Demonstration Park was
constructed in 2001. It hosts industrial systems, including a cane field system, sugar system,
alcohol system, papermaking system, heat and power cogeneration system, and integrated
environmental treatment system (Lin et al. 2004). Through optimization and combination, the
interface between input and output of various systems was connected to realize optimal resource
flows and efficient waste utilization, and thus reduce adverse environmental impacts, generate

value-added and regional employment opportunities.

8 https://www.unido.org/our-focus-safeguarding-environment-resource-efficient-and-low-carbon-industrial-
production/eco-industrial-parks (retrieved on September 15, 2024).
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The “circular economy’ in Africa is documented by numerous case studies across the
continent with initiatives different in size and economies of scale, and systemized by policy
approach, e. g. extended producer responsibility, fiscal measures, national circular economy
approaches, product-related policies or waste management and recycling, whereas the latter
constitute by far the most famous approach (Mitrofanenko et al. 2021). Similarly, a map of
seven businesses using principles of circular economy is drawn for Uganda, gathering results
of field research (Buda 2022). Yet, there remains a lack of knowledge on the deployment of
circular economy principles and ideas across the private sector, which this study aims to fill.

In our survey of firms (see section 3), we refer to the concept of circular economy
including the following principles: (i) closing resource loops by diverting waste from disposal
through separate collection and subsequent processing into secondary raw materials (recycling),
and (ii) slowing resource cycles or flows by extending the useful life of products and their
components through changes in product design, repair, refurbishment, or reuse (OECD 2019).
As the African economy requires economic growth to meet basic needs, we omit from
reductions in resource flows through the principles of reduce, refuse, rethink. However, it is
worth emphasizing that the redesign of production and consumption systems is increasingly
seen as an important feature of the circular economy, going beyond resource recovery and
recycling (UNEP 2024). For the impacts on resource use of the different circular economy

strategies, see for instance Meyer et al. 2024 or Haas et al. 2024.

2.2 Hypotheses
The diffusion of innovation of, for example, circular economy principles, is a social

process which starts with the knowledge phase, in which agents become aware of an innovation.



Awareness implies the knowledge of the innovation’s existence. This is the precondition for
the persuasion phase, in which innovations are evaluated. If a diffusion effectively
disseminates, the evaluation is positive, and subsequent decision, implementation and
confirmation, or reconfiguration, stages follow (Rogers 2010). During this phase, the individual
attempts to determine the nature of the innovation and how it can be implemented. These
aspects are reflected against previous practice, perceived needs, the degree of innovativeness,
and the norms of the social system (Sahin 2006).

From a firm’s perspective, the circular economy concept is tightly related to innovative
business models (Pieroni, McAloone, and Pigosso 2019; Liideke-Freund, Gold, and Bocken
2019), which can be interpreted as an organizational and market innovation in the
Schumpeterian sense. From an organizational perspective, the question arises how competitive
advantages can be maintained despite a change of markets like the establishment of circular
systems. A managerial concept that seeks to explain the sources of enterprises’ competitive
advantage over time is the dynamic capabilities’ framework (Schilke, Hu, and Helfat 2018), to
which the transformation of a firm’s resource base is essential (Teece, Pisano, and Shuen 1997;
Eisenhardt and Martin 2000; Katkalo, Pitelis, and Teece 2010; Kump et al. 2019; Winter 2003).
This concept has been widely applied to business model discussion in the circular economy
context (Liideke-Freund, Gold, and Bocken 2019), even though circularity has been criticized
due to its unclear theoretical foundation which transpires into implementation obstacles
(Corvellec, Stowell, and Johansson 2022, Kirchherr et al. 2017).

The discussion of the role of dynamic capabilities in response to low cost or low quality

competitors can be structured around three processes: sensing of opportunities and threats,



transforming their organizations and seizing market opportunities (Kump et al. 2019; Schilke,
Hu, and Helfat 2018; Teece 2007). Hence, the objective is to realign organizational capacities
and to explore new knowledge combinations which will lead to the development and seizure of
opportunities. This may occur by introducing new products, processes and services. Yet, before
that occurs, successful firms sense market and technological developments putting their
competitive advantage at risk or providing new opportunities. Circularity implies the evolution
of new, perhaps competing business models, and altered demand and supply structures, inter
alia due to climate policies in export destinations, such as carbon taxation schemes or carbon
border mechanisms, or due to national circular economy policies addressing e.g., extended
producer responsibilities or waste management schemes. From this perspective, the circular
economy may offer opportunities to domestic firms to increase their competitiveness, and
perhaps partly catch-up with subsidiaries of multinational enterprises. A precondition to any
firm-level action is the knowledge about the existence of a “circular economy” as a business
model. Certainly, knowledge enables firms to evaluate circular economy concepts, which
implies that knowledge does not necessarily lead to the effective implementation. Little is
known about the distribution of such knowledge across economic sectors, or what firm
characteristics shape it, in particular with respect to developing countries.

At the core of studies on organizational competitiveness is the so-called “resource-based
view”, a well-established strand of literature which argues that firms are more successful when
they have assets that are valuable, rare, inimitable, and non-substitutable, they can achieve a
competitive advantage over their competitors. In addition, firms’ strategies are often

complementary to these unique assets and therefore difficult to copy by competitors, which



shields them at least temporarily from competition (Barney 2001; Wernerfelt 1995). It is
typically argued that larger and more productive firms are more abundant in organizational
capabilities, which helps firms to develop competitive advantages which can be interpreted as
“higher-order capabilities” associated with a learning-to-learn ability (Collis 1994; Winter
2003). Firms with a stronger resource base and greater absorptive capacities (Cohen and
Levinthal 1990; Escribano, Fosfuri, and Trib6 2009; Engelen et al. 2014) are therefore more
likely to be aware of novel business concepts such as the circular economy. This leads us to our
first hypothesis:

Hypothesis I: More resource abundant firms are more likely to be informed about the
circular economy.

The distribution of knowledge across firms is likely to be driven by the entrepreneurial
orientation that is reflected by behavioral tendencies, managerial philosophies, and strategic
decision-making practices (Rauch et al. 2009; Covin and Slevin 1991; Miller 2011). The vast
literature also perceives two salient factors shaping the entrepreneurial orientation. These are
competitive aggressiveness, defined as the intensity of a firm’s effort to outperform rivals, and
autonomy, which refers to independent action undertaken by CEOs and entrepreneurs. Both
characteristics are not equally distributed across firms and are likely to be reflected in firms’
strategic choices. Some firms rather proactively set a strategy and shape the market by imposing
their price or quality competitiveness on other firms (Porter 1991). Other firms may act more
opportunity driven and serve specific market segments.

Hypothesis Ila: Firms whose strategies are opportunity driven are less likely to be

informed about the circular economy.



In addition to the proactiveness of firm strategies, the extent to which environmentally
critically aspects such as waste disposal are addressed by firms might also shape the distribution
of knowledge. Put differently, firms operating “dirty technologies” may be less likely to know
about circular business models. Similarly, prior experience with environmental issues that have
already hampered firms’ performance may also foster knowledge about more environmentally
friendly business concepts (Holland, Verplanken, and Van Knippenberg 2002).

Hypothesis IlIb: Firms whose practices are more environmentally friendly are more
likely to be informed about the circular economy.

Hypothesis Ilc: Firms that have experienced environmental impacts that have hampered
business operations are more likely to be informed about the circular economy.

Firms’ innovations are not necessarily the result of a generic R&D process. There is a
vast literature discussing the sources of innovation. Here, knowledge flows stemming from
market processes, in particular from customers, take a prominent position (Hippel 1988;
Desouza et al. 2008). The circular economy as a business models has spread from developed
economies (Ellen MacArthur Foundation 2013; OECD 2018) to catching-up and eventually
developing countries. We therefore expect that firms that perceive industrialized economies as
export destinations are also more likely to follow the current discussion about policies and
management, which again implies that they are more likely to know about the circular economy.

Hypothesis I11: Firms who perceive industrialized economies as export destinations are

more likely to be informed about the circular economy.



3. Method

3.1 Survey design and implementation
The analysis draws on data obtained from an innovative survey of firms in Uganda. The

aim of the survey was to explore circular economy and diversification potential (Shepherd
2016) across sectors. Hence, strongly polluting industries, or commodities as well as
agriculture-based industries were largely excluded from the analysis. Instead, the survey covers
firms in four broadly defined sectors: Beverages and dairy (31 observations), construction and
building materials (32), flori- and horticulture (42), and pharmaceuticals (28). In addition, 18
observations were used in a category not exactly defined. To obtain a viable sample that is
stratified at the sector level, first census data of Uganda Bureau of Statistics was screened by
the research team, yet not used due to data quality issues with respect to firms’ industry
affiliation. Hence, the sampling universe was obtained from member registries of industry
associations.

The survey was fielded in 2020 during the COVID-19 pandemic. The questionnaire was
answered by business owners and top managers. In some cases, the survey respondents called
company accountants or human resource managers into the interview to answer questions about
economic productivity and labor. The response rate was 53%, and the final sample size is 151.
The number of observations varies in the subsequent analysis due to missing observations.

The methodology of the World Bank’s Enterprise Survey Unit was followed in the
survey design and implementation. Since private contractors conducted the survey,
confidentiality of the survey respondents and the sensitive information respondents provide is

necessary to ensure the greatest degree of survey participation, integrity, and confidence in the



quality of the data. The survey instrument was designed by the research team in close
collaboration with the World Bank, and closely collaborated with the local consultants fielding
the survey. Given the nature of the questions, we do not expect any systematic survey bias (K.
Friesenbichler, Selenko, and Clarke 2018).

The questionnaire asked about nominal values in Ugandan Shillings. Current exchange

rates for 2021 were obtained from the World Bank to compute figures in United States Dollars.

3.2 Variables and descriptive statistics

The target variable is “awareness”, a dichotomous variable, taking on the value of one
if a respondent reported that she is well-aware of the concept of a “circular economy”, and zero
otherwise. To ensure a consistent understanding of the term and a common ground for self-
reporting, respondents were given the following definition of the circular economy: “A
“circular economy” seeks to foster both sustainable resource use and economic growth. It aims
to minimize resource use and waste flows and prevent losses of values from premature wastes.
This may entail material recycling, repair and reuse or establishing industrial synergies in which
waste from one firm becomes an input into another.” We therefore adopted a weak circular
economy concept that abstracts from absolute reductions in resource use (see section 2.1). A
total of 43% of the respondents have provided a positive answer.

Subsequently, the survey data are employed to construct a comprehensive set of right-

hand-side variables, which are then utilized to evaluate the exploratory hypotheses (see Table

? See https://www.enterprisesurveys.org/en/methodology (accessed on September 16, 2024)
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1). The rationale for the selection of these variables is discussed in greater detail in the section

“Results and discussion”.

Table 1 about here

Size. Firm size is measured by its labor stock, which we define as the number of
employees in full time equivalents at the end of the fiscal year, including all employees and
managers, in logarithmic terms. The median firm employs 47 people (mean: 291 s.d.; 1076).

Efficiency. We use sales per employee as a proxy for efficiency. Last fiscal year’s sales
revenue is defined as the establishment’s total annual sales for all products and services. The
median sales per employee amounts to 12,039 USD (mean: 71,2; s.d.:246,409).

Capital intensity. In addition to the efficiency indicator, capital intensity is defined as

the capital stock per employee. Capital consists of three categories: machinery, vehicles and
equipment; land and buildings; information and communication equipment. Respondents were
asked to report current assets as reported in the balance sheet at the end of the last fiscal year.
This net book value is the value of assets after depreciation. If this figure was not available,
respondents were asked to provide an estimate of the replacement value, i.e., the cost of the
currently used asset if they were to be purchased in their current condition. The median capital
intensity per employee is 16,033 USD (mean: 58,163; s.d.: 222,036).

No environmental impacts hamper operations. Respondents were provided with a list of

factors that potentially hamper the operations and were asked if that was the case in the past



three years. One answer option was “Environmental issues do not hamper operations”, which
27% of all respondents chose.

Number of hampering factors. The list of factors that potentially hamper the enterprise’s

operations consisted of the following categories: Climate change related impacts (e.g., flooding,
heat, drought; 65% reported such issues); soil pollution (15%); water pollution (13%); air
pollution (6%); health effects on staff from pollution (8%); and a category “other”. We compute
the number of positive responses to measure the breadth of exposure to environmental issues

(mean: 1.4) (see Figure 1).

Figure 1 about here

Price/cost leadership. The questionnaire included a question about how respondents

would assess the strategic orientation (the positioning in the market) of their firm. An answer
category was “We seek to achieve price and cost leadership”, which was chosen by 35% of all
respondents.

Quality leadership. The question about the strategic orientation of the firm offered an

answer category “Quality leadership in our relevant market”, which was selected by 38%.

Product or client focus. The question about the strategic orientation of the firm also
offered specialization patterns: “We implement a niche strategy (selected customer and/or
product groups)”, “We react flexibly to market requirements”, and “We implement a broad
product differentiation strategy to distinguish ourselves from our competitors”. These

strategies focus indicate a high level of specialization that tends to be market driven, and to a



lesser extent by a firm’s strategy. A total of 27% of the observations are assigned to this
category.

Waste in-house. The questionnaire provides several options how the waste disposal is

currently managed. We define a dummy variable taking on the value of one if “Waste disposal
is handled in house (e.g., burnt)”, and zero otherwise. 73% report that waste is being disposed
in-house.

Cost of waste. The questionnaire asks respondents to provide an estimate of the cost of
the waste management in percent of production costs. Four brackets were provided: < 2%
(72.5% chose this option); 2% - 5% (22.8%); 5% - 10% (4.0%); and > 10% (only 0.7% selected
this bracket).

Export potential in catching-up destinations. Another question provided a list of export

destinations, asking about which has the biggest potential. We define a dummy variable taking
on the value of one if a firm reported “China”, the “Middle East” and “Other emerging
economies (e.g., Brazil, Russia, India, South Africa)”, and zero otherwise. 22% of the
respondents answered this question positively.

Export potential in developed destinations. The question about the potential of export

destinations also provided the option “Developed countries (e.g., EU, USA, Japan)”. We again
define a dummy variable taking on the value of one if this option was chosen, and zero

otherwise (mean: 62%).

3.3 Regression analysis
We use regression analysis to explore the factors shaping the awareness of a circular

economy as a business concept. The target variable is dichotomous, which is why we use



logistic regression in a series of specifications. We first tests whether firm-specific capabilities
affect the respondent’s awareness:
CEix = aLix+ 01 CAP ik + 2y + €ix (1)
where CE denotes the awareness of firm i in sector k, CAP is the firm-specific capability
and § is the coefficient of interest. a denotes the intercept. The vector z denotes a series of
sector dummies which are included to control for sector characteristics that might affect
awareness and therefore capture selection effects. ¢ is the standard error. We cluster the standard
errors at the sector level, which mirrors the stratification strategy on which the sample is based
(Abadie et al. 2022).
Next, we explore if awareness is related to firm strategy (STRAT) and the market
potential (MARK). These specifications include both firm size and sales per worker, which are
the variables of interest of the first hypothesis and serve as firm-level controls (Xik).

CEi,k=(Xi,k+82 STRATi,k+Xi,k+Zk+8i,k (2)
CEix = ik + 03 MARKik + Xix+ Zi + €ik (3)

It is conceivable that the results for awareness suffer from an endogeneity issue (Angrist
and Pischke 2009). Knowledge about the circular economy could not only be driven by the
competitive positioning of a firm, but the knowledge about circularity itself could shape the
competitive positioning. Such reverse causality issues have been documented in empirical work
drawing on the resource-based view of the firm (Antonakis et al. 2010; K. Friesenbichler and
Selenko 2017). Given that circular economy concepts are negligible in Uganda and therefore
do not affect firm performance or behavior, we assume that endogeneity does not bias our

results.



To assess the goodness of fit of the logistic regression, we first compute the area under
the Receiver Operating Characteristic (ROC) curve for each regression specification. The curve
is created by plotting the true positive values (probability of detection) against the false positive
values (probability of false alarm) at various threshold settings. We next compute the area under
the curve (AUC). A statistical model with high discrimination ability has an ROC curve that is
close to one, whereas a model with no discrimination ability has an ROC curve close to nil.
Hence, the indicator is a concordance, or c-statistic, which can range from zero to one, with a

higher score indicating a better performance at correctly classifying outcomes.

4. Results and discussion

We implement a range of specifications to test the proposed hypotheses (see Table 2).

Table 2 about here

We estimate two regressions to test the first hypothesis stating that firms that are more
resource abundant, from an economic perspective, are also more likely to report to be informed
about the circular economy. The first specification includes firm size and sales per employee
as a proxy for efficiency. Both coefficients are positive and significant. The marginal effect of
firm size — with all other variables at their mean — is 0.12, and therefore slightly higher than the
marginal effect of economic productivity (0.07). The second specification includes the capital
intensity, which is insignificant, however. We support the notion of the resource-based view of
the firm (Barney 2001; Wernerfelt 1995) that knowledge about circularity is more spread in

larger and more economically productive firms.



Over and above capabilities, the entrepreneurial orientation of the firm may affect the
likelihood to be informed about circularity concepts. This is the rationale for the second set of
hypotheses. First, we ask about the firms’ strategies, and uncover positive coefficients for firms
that proactively seek to position their firm with respect to price or costs. We uncover positive
and significant effects for these groups, with a larger magnitude of the marginal effect for price
and cost driven strategies (B: 0.29; p-value: 0.000) than for quality driven firms (: 0.21;
p-value: 0.023). It seems that firms that seek to optimize their costing as part of their core
strategy also monitor business concepts related to material flows more closely than firms that
focus on product quality. In addition, we find that firms that act rather opportunity driven (e.g.,
by serving given customer groups or providing specific products) are less likely to be aware of
the circular economy. The marginal effect is negative and significant (B: -0.24; p-value: 0.000).

Hypothesis I1b suggests that firms whose practices are more environmentally friendly
are more likely to be informed about the circular economy. We use two proxies for such
behavior. First, if waste disposal occurs “in-house”. Firms are often faced with a lacking or
underdeveloped waste management, which is why waste is often burnt. Second, we use a
dummy variable taking on the value of one if a firm pays more than 10% of their production
cost for waste disposal, and zero otherwise. Either indicator is statistically insignificant. In
addition, with increasing impacts from climate change one may suspect that firms that already
face hampering factors are more inclined to screen the market for new business concepts
(Hypothesis lIlc). Our results do not support the hypothesis that firms having experienced more
environmental impacts, or no impacts at all, are systematically differently informed about the

circular economy.



Albeit promoted and implemented in catching-up economies such as China (Mathews
and Tan 2011; Li and Lin 2016), the concept of circularity emerged in industrialized economies.
Given information flows related to innovations, we argue in our third hypotheses that firms that
perceive industrialized economies as export destinations are more likely to be informed about
the circular economy. We use domestic and African export destination potential as a benchmark
and uncover a statistically insignificant coefficient of firms that perceive potential in catching-
up destinations. The coefficient of the marginal effect is 0.26 (p-value: 0.016).

The control variables perform as expected. Testing hypotheses 11 and 111, we control for
firm size and efficiency which are central to hypothesis I. Larger firms and more efficient firms
are more likely to report awareness of the circular economy. The unreported sector dummies
are largely significant. With respect to sectoral stratification, firms in pharmaceuticals are — on
average - less, and firms in construction and buildings materials more aware of the circular
economy as a business concept. This is reflected by descriptive statistics indicating that the
knowledge about the “circular economy” is not evenly distributed across sectors. In the
resource-intensive sector construction and building materials, 60% report being well-aware of
the concept. In contrast, in pharmaceutical this share is only at 28.6%. It is also rather low in
dairy and beverages (32.2%), and in flori- and horticulture (33.3%). This points at a selection
effect, where firms in certain industries are more likely to screen opportunities related to their

inputs and residue structure than others.

5. Conclusions
The circular economy has attracted attention in both science and politics. The concept

seeks to realize a double dividend by fostering both efficient resource use and business



development. It aims to minimize resource use and waste flows, and to prevent losses of values
from premature wastes. This entails material recycling, repair and reuse or industrial synergies,
in which waste from one firm becomes an input to another. To most firms, embedding
circularity into their business model may require — sometimes minor - adjustments, but in some
other cases change the business model altogether.

In developing economies, some firms must rely anyhow on re-used inputs due to
financial restrictions or product availability. This corresponds to the industrial symbiosis
approach underlying the circular economy, which can be interpreted as a means of keeping the
added value in products or loops for as long as possible (Chen, Song, and Anggraeni 2019).
Yet, this does not imply that circularity is an institutionalized business model or perceived as
critical element of a potentially successful business strategy.

While it seems likely that some firms proactively screen resource-efficient
opportunities, little is known about the distribution of the knowledge about circular economic
models in developing economies. It is also unclear what shapes the distribution of such
knowledge. These were the guiding research questions that we applied using an innovative
cross-sectional survey among Ugandan firms. The country offers a viable setting, because
environmental impacts already hamper the operations, and pressures of human-made climate
change are likely to increase. This suggests that green structural change is an indispensable
condition for potential and resilient growth strategies. Even though knowledge is a prerequisite
for the distribution of circularity, knowledge itself does not necessarily imply that firms

implement business concepts related to the circular economy.



The results of our survey indicate that certain firms are more likely to be informed about
circularity as a business concept than others. These firms are more resource abundant from an
economic point of view, implement a business strategy that proactively positions the firm on
the market, and perceive industrial economies as export destinations, according to our survey
results. These are the typical properties of economically more successful firms, which are the
minority in developing countries, however. This result is in line with the resource-based view
of the firm and suggests a positive relationship between environmental awareness and firm
performance.

This result also fits into the international trade agenda which is pursued by international
financial institutions aiming to promote economic and sustainable development. The trade
potential is not equally distributed, however. Some sectors, like for instance pharmaceuticals,
seem — due to their firm size and productivity levels — in a better position to develop co-
operation and international trade with industrialized partners than firms in other sectors. This
also requires that developed countries are willing to implement a strategic approach to
knowledge diffusion and the application of green and circular business models. This result links
to the notion that North-South trade - and the business relations that accompany them -
facilitates the spread of environmental and climate standards in production from industrialized
to developing countries. In an EU context, this phenomenon has become known as the “Brussels
effect”(Bradford 2020), which may be strengthened by recent regulations such as the EU
Supply Chain Due Diligence Directive (Felbermayr et al. 2024).This implies that knowledge

spillovers, and entry and exit dynamics, affect both aggregate economic and resource



productivity. This, however, cannot be studied with the currently used cross sectional survey
data.

At the same time, exposure to climate-change related factors that hamper operations or
business practices do not affect the likelihood of knowledge about circularity. This is despite a
substantial exposure to environmental damages. In the survey year 2021, almost 73% of the
surveyed firms report environmental issues to have hampered their operations (63% report
flooding, heat, and drought, which are directly related to climate change).

Altogether, these findings are critical when it comes to the awareness of green and
circular business models. In a setting of sluggish economic performance, the potential for the
spread of knowledge about the circular economy seems limited. While human-made climate-
related impacts are likely to aggravate, this does not seem to alter the spread of knowledge
about alternative economic concepts yet. However, this perception may change soon when
climate change impacts will potentially occur at rising intensities and frequencies.

Green growth requires effective policy making, which poses a major challenge for
developing economies. The presently used questionnaire asks whether firms have been fined
for breaching environmental regulations by a regulatory agency. All firms provided negative
responses, which suggests institutional and governance failure in the public administration of
environmental targets. It is yet highly unlikely that all firms adhere to the environmental rules
and regulations. Hence, one possible reason may be, that the de facto implementation of
Ugandan environmental law seems to be lacking, too. The other explanation may be a self-
reported social desirability bias, i.e. respondents feel the need to give answers that they think

are socially acceptable (Carrington, Neville, and Whitwell 2010).



An important starting point for facilitating a circular economy and implementing
circular business models in Uganda that emerged from the survey is to improve separate waste
collection (be it organic or mineral waste) by establishing an institutionalized waste sector. This
policy implication is based on 1) the questionnaire results that 73% of firms report that waste
is being handled in-house (e.g., burnt), and 2) the fact that separate waste collection is a
prerequisite for establishing material loops, i.e., for producing secondary resources. Separate
waste collection also reduces landfills and their GHG emissions, and unprofessional waste
burning in-house. Environmental legislation on separate waste collection should therefore be
seen as a first viable step towards a green and circular economy in Uganda. Over and above
sector development strategies and accompanying demonstration effects, policy makers may run
information campaigns for entrepreneurs highlighting resource-efficient business opportunities

and environmental needs.
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Figure 1: Hampering factors
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Note: “Has any of the following environmental issues hampered your enterprise’s operations in the
past three years?”



Table 1: Hypotheses and variables

Hypotheses Variable
H I: More resource abundant firms are more likely to be informed | Firm size (number of
about the circular economy. employees)

Sales per employee
Capital intensity

H Ila: Firms whose strategies are opportunity driven are less
likely to be informed about the circular economy.

Cost/price strategy
Quality strategy
Product/client focus

H I1b: Firms whose practices are more environmentally friendly

In-house waste

hampered business operations are more likely to be informed
about the circular economy.

are more likely to be informed about the circular economy. management
Cost of waste
management

H Ilc: Firms that have experienced environmental issues that have | Number of

environmental factors
hampering operations
No environmental
factors hamper
operations

H 111: Firms who perceive industrialized economies as export
destinations are more likely to be informed about the circular
economy.

Destination: catching-
up economies
Destination: developed
economies




Table 2: Regression results

Labor stock (log.)

Labor Prod. (log.)

Capital ratio (log.)

No env. hampering factor

No. of hampering factors (log.)

Cost/Price strategy

Quality strategy

Product/client focus

Waste in-house

Waste cost

Destination, catching-up

Destination, developed econ.

Constant

Sector fixed effects
Observations
Pseudo R?

AUC

Note: This table reports the regression results explaining awareness of a circular economy as a

(1) () (3) (4) (5) (6) 7 (8)

0.49%**  0.42%** (.A49¥** (Q46*** (0.46*** (0.47*** (.56%** (.51%**
(0.131) (0.160) (0.131) (0.153) (0.154) (0.163) (0.072) (0.131)
0.30%** 0.30%** (Q25%** (27%F* (28%** (.27*%* (25%*x
(0.080) (0.080) (0.090) (0.070) (0.080) (0.092) (0.074)
-0.04
(0.095)
0.25
(0.420)
0.00
(0.348)
1.20%**
(0.195)
0.88**
(0.406)
0.92;***
(0.239)
0.01
(0.727)
-0.39
(0.503)
0.47
(0.429)
1.06**
(0.444)
5.57*¥% ) 38¥* 5 GA¥K* 5 IgEEx G I5¥kE 5 OGHKR [ Oq¥kk G (k¥
(1.182) (0.997) (1.141) (1.472) (0.988) (1.252) (0.708) (1.135)
\% Y Y \% Y Y \% \4
138 80 138 93 137 138 103 138
0.205 0.136 0206 0.163 0221 0223 0.199  0.224
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business concept. AUC denotes the Area under curve. *** p<0.01, ** p<0.05, * p<0.1.



APPENDIX



Figure 2: Distributions of size (left) and productivity (right)
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Source: Own illustration.

Note: Labor stock in full time equivalents serves as a proxy for size, and labor productivity in USD as a
proxy for efficiency. Both graphs are in natural logarithms.



Figure 3: Strategic orientation
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Source: Own illustration.
Note: “How would you describe the strategic orientation (the positioning in the market) of your firm?”



