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ABSTRACT 
 

South Africa faces a variety of economic and environmental challenges today. While 
the value of the Rand has halved over the last five years and unemployment has risen 
to 25 percent, air and water pollution is threatening the health of millions and could 
have serious ramifications as climate change intensifies. The model of a circular 
economy offers some remedies, but implementing it is an expensive ordeal, and the 
South African government hardly has the capacity to enforce existing environmental 
regulations. This paper therefore argues that entrepreneurs can play a role in 
delivering features of the circular economy that address some of these challenges. By 
combining circular economic theory with entrepreneurial theory, five environmentally 
relevant market failures are analyzed in the South African context: (1) public goods, 
(2) externalities, (3) monopoly power, (4) inappropriate government intervention, and 
(5) imperfect information. More specifically, it is shown that entrepreneurs can 
implement circular economic initiatives that repair these market failures, thus 
generating economic value while reducing environmental damage simultaneously. 
However, the findings show that a good amount of entrepreneurial initiative is not 
possible due to government regulation or lack thereof. Policy makers should therefore 
shift their attention away from ineffective and expensive compliance-based 
regulation, and instead focus on developing institutions that empower entrepreneurs to 
solve environmental challenges. It is shown that this would support policy goals on 
three fronts: (1) economic growth, (2) environmental protection, and (3) redistributing 
wealth to disadvantaged people. The findings of this paper seek to dispel the myth 
that developing countries must settle for polluting and environmentally degrading 
economies, and show that a bottom-up implementation of the circular economy driven 
by entrepreneurs can solve some of South Africa’s environmental and economic 
challenges.   
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1. INTRODUCTION 

 

1.1 Context and Research Question 
South Africa is facing a variety of environmental and economic challenges today. A 

century of industry and mining has helped make the economy the largest in Africa 

(BBC 2016). Unfortunately, it has also led to a history of weak environmental 

regulation, environmentally degrading business practices, and a dependence on fossil 

fuels. As a result, South Africa is one of the largest producers of greenhouse gases in 

the world, and the largest emitter of carbon dioxide on the African continent 

(European Comission 2014). Furthermore, air pollution threatens the health of 

millions and water pollution and overuse from industry and agriculture have put a 

strain on the country’s already limited supply of water. 

 

Meanwhile, the South African economy is also struggling. Unemployment is at 25 

percent (especially impacting young people), growth forecasts for 2016 are as low as 

0.9 percent, and the value of the Rand has halved over the last five years (BBC 2016). 

Meanwhile, the government has unveiled spending cuts, a civil service job freeze, and 

moderate tax increases in an attempt to contain the situation (BBC 2016).  

 

These economic challenges make it difficult for the government to address many of 

the prevailing environmental issues at stake. A ‘circular economy’ could arguably 

provide some solutions.  Conceptually, this economic model is about generating 

economic value by reducing environmental degradation. It involves substituting 

inefficient and environmentally damaging processes for more cost-effective and 

sustainable alternatives, and converting waste outputs into inputs that generate new 

sources of wealth. The circular economy could be a lifeline for South Africa’s 

unemployed, creating new jobs that clean the environment too (Perella 2015).  

 

However, implementing circular economic features in the economy is an expensive 

ordeal, and the South African government barely has the capacity to enforce existing 

environmental regulations. Furthermore, the political influence of big and powerful 

industry makes it difficult for policy makers to instigate change. Instead, 
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entrepreneurs could potentially discover economic opportunities to implement 

circular economic initiatives that protect the environment. This paper therefore seeks 

to answer the following research question:  

 

How can entrepreneurs solve environmental challenges while simultaneously 

generating economic value in South Africa?   

 

The paper answers this question by analyzing how market failures in the South 

African economy cause economic inefficiency as well as environmental degradation, 

and how entrepreneurs can discover business opportunities in those market failures. 

More specifically, this paper argues that entrepreneurs can unlock economic potential 

and solve environmental challenges by repairing existing market failures using 

circular economic strategies or innovations. Furthermore, it is argued that government 

policy can and must empower entrepreneurs to accomplish this.   

 

1.2 Motivation 
Often, environmental protection is seen as a hindrance to economic development, and 

vice versa. Furthermore, it is often argued that developing economies are 

environmentally damaging by nature due to the necessity for developing industry fast 

and affordably. However, new thinking on economy and the environment seems to 

focus on how protecting the environment can generate economic benefits rather than 

limitations. This paper hopes to endorse this perspective and show how 

environmentally frugal economies can be economically successful as well. 

Additionally, it seeks to dispel the myth that environmental protection must come 

from expensive, compliance-based policy that many developing or emerging 

countries simply cannot afford to implement.  

 

1.3 Delimitation 
This section will focus on explaining the choices I have made and why they were 

made, as well as address some elements that were not included in the scope of this 

paper.  
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First of all, South Africa was chosen as a case study for a few reasons. While some 

developed countries like Denmark are encountering particular success in 

implementing elements of the circular economy, I wanted to look at how less 

developed economies are handling new perspectives on the role of environmental 

protection in the economy. South Africa, as an emerging economy, is a great hybrid 

between more established economies and developing economies.  On the one hand it 

faces many of the institutional challenges of the developing world. Yet, at the same 

time, South Africa’s more advanced economy is characterized by higher capacity for 

policy implementation and at least some well-established institutions. Furthermore, as 

a result of the size and stability the South African economy, the country is often 

quicker at implementing new policies, as can be seen in the government’s support of 

circular economic institutions like REDISA. It is also important to note that there is a 

larger abundance of information and statistics on the South African economy than in 

many other developing countries.  

 

Entrepreneurship as a driver of the circular economy (as opposed to established 

business) was chosen for analysis for a few reasons as well. First of all, established 

business in South Africa is largely industrial, and therefore actually benefits from 

weak environmental protection. Of course, these companies can implement many 

circular economic principles internally to save costs and reduce environmental 

impact, but I am mostly interested in identifying new sources of growth in the 

economy.  Additionally, entrepreneurship is seen as one of the most important drivers 

of new wealth in today’s globalizing economy, and many governments are interested 

in developing entrepreneurial growth because of this.  

 

The methodological perspective of this paper was chosen due to my own personal 

worldview. Additionally, it supports the multi-level approach of this paper, which 

covers various levels of analysis (national governance, institutional relationships, 

entrepreneurial opportunity, etc.). This paper makes no limitations on which units of 

analysis are utilized at which points, but rather units of analysis are used non-

exclusively where they are most applicable. This allows for a more comprehensive 

understanding of the most important angles relevant to each analytical point.  

 



6 
 

That being said, the paper does not seek to analyze the precise economic or social 

impacts of implementing circular economic initiatives. While it is argued that such 

entrepreneurial initiatives will result in economic, environmental, and even social 

benefit, the precise measure of those impacts is not within the scope of this paper. 

Additionally, it does not seek to make managerial assertions as to what entrepreneurs 

must do to successfully develop business capabilities. The goal of this paper is simply 

to expose the potential role of entrepreneurs in solving some of South Africa’s 

environmental and economic challenges simultaneously.  

 

1.4 Reader’s Guide 

1. Introduction The introduction introduces the research question, provides motivations for 
analysis, and delimits the scope of the research topic. 

2. Methodology 

This section outlines the methodological framework of this paper. The 
various choices of method are explained according to the multi-disciplinary 
approach of this paper, emphasizing the value of context and meaning in 
analysis. More specifically, a philosophy of critical realism and methods 
including deductive and inductive logic, quantitative and qualitative data, 
and a cross-sectional case study of South Africa are employed.   

3. Literature 
Review 

The purpose of this chapter is to develop the theoretical underpinnings for 
analysis.  The literature review first introduces concepts of the circular 
economic model, including the origins, principles and limits, and 
implementation of theory. Dean and McMullen’s theory on the Symbiosis 
of the Environment and Entrepreneurship is then assessed. The theoretical 
core of this paper is then defined as the combination of these two sets of 
literature. Finally, a variety of articles on the role of government regulation 
are explored.   

4. South Africa’s 
Environmental 

Market Failures 

This section contains the primary analysis of the paper. It is split up 
according to five environmentally relevant market failures: (1) public 
goods, (2) externalities, (3) monopoly power, (4) inappropriate government 
intervention, and (5) imperfect information. In each section, the economic 
and environmental implications of the market failure are assessed within 
the scope of one or more industries. It is then shown how entrepreneurs can 
seek opportunities in repairing those market failures to increase economic 
efficiency and reduce environmental degradation.  

5. The Role of 
Government 

Observations in section four make it clear that a good amount of 
entrepreneurial initiatives simply are not possible due to government 
regulation or lack thereof. This section will therefore explore how the 
South African government can establish institutions that empower 
entrepreneurs to meet three policy goals: (1) economic growth, (2) 
environmental protection, and (3) redistributing wealth to disadvantaged 
people.  

6. Conclusion The findings of the paper are recapped, and recommendations for future 
research are discussed.  
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2. METHODOLOGY 
 
 
The following section will outline the methodological framework of this paper, and 

define the methods that will be used in answering the research question. Due to the 

multi-dimensional nature of the research question, discovering a suitable 

methodological framework is in itself a challenge. A variety of disciplines can 

provide different insights in to the topic of research. A political approach might shed 

light on the impact of environmental policy on society or relevant stakeholders, 

whereas an economic approach could deliver precise information on the economic 

impact of environmental damage and how much value could be gained from 

preventing that damage. Still, an environmentalist approach could generate more 

qualitative assertions of the social and environmental harm that results from 

irresponsible business activities. There are tradeoffs to each.  

 

In light of these tradeoffs, this paper recognizes that it is not possible to be entirely 

encompassing of various angles that are relevant to the research question. That being 

said, a multi-level analytical framework that makes use of multiple disciplines could 

provide a more holistic representation of the area of study. This paper will therefore 

rely on environmental economics for the backbone of analysis, but will also make use 

of entrepreneurial, institutional, and political methods. The theoretical background of 

the literature review reflects this: (1) the circular economy is an economic model with 

roots in environmental economics; (2) theory on the Symbiosis of the Environment 

and Entrepreneurship combines conventional environmental economics theory on 

market failures with theory on entrepreneurial opportunity; and (3) the section on 

additional surrounding literature mostly focuses on the political dilemma of 

entrepreneurial growth vs. environmental regulation.  

 

Additionally, while the analysis retains its exclusive focus on exploring how 

entrepreneurs can implement circular economic initiatives to solve environmental and 

economic challenges, this issue does not exist in an entrepreneurial vacuum. Political 

and institutional factors also influence entrepreneurship, the environment, and 

economics, and this paper will seek to explore those influences where they are 

relevant to appropriately answering the research question.  
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The following methodological framework is therefore designed to endorse this multi-

disciplinary approach. Critical realism, for example, emphasizes the importance of 

meaning and context surrounding an area of study. The use of both deductive and 

inductive methods means that the analysis will be heavily rooted in theory from the 

literature review, while also allowing for the research to evolve as observations are 

made and context is uncovered. Additionally, this paper advocates a mixed-model 

research strategy that makes use of qualitative and quantitative data sources, 

recognizing that there is contextual value in both. The sections below will discuss 

these methodological choices more closely.   

 

2.1 Critical Realism  
The philosophy of realism is that there is a reality independent of the mind, but what 

our senses show us is the truth (Saunders, Lewis and Thornhill 2009). There are two 

relevant types of philosophies within this branch of methodology: direct realism and 

critical realism. Direct realists argue that what we experience through our senses 

accurately depicts reality and the world that we are observing, whereas critical 

realists argue that what we observe are simply images or representations of the real 

world, and not reality itself.  

 

Saunders, Lewis, and Thornhill (2009) explain the difference of the two through an 

example: if you can imagine watching a rugby match, it is likely that an advertisement 

can be seen on the field. A critical realist will argue that our observation through the 

TV will make it seem as though it is standing upright, although this is a mere illusion 

and it is actually painted on the field. A direct realist, on the other hand, would argue 

that this illusion is due to a lack of information, and that a proper observation of the 

situation would need to include all possible views and angles of the field.  

 

In other words, critical realists claim that there are two steps to experiencing the 

world: (1) there is the thing itself and the sensation it conveys, and (2) then there is 

the mental process that continues for some time after the sensation meets our senses 

(Saunders, Lewis and Thornhill 2009). As such, critical realism is epistemologically 

focused on credible data and explaining phenomena within a context or contexts. 
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Observations can be understood with credible data, but the sensations created by those 

observations are still subject to misinterpretation and reinterpretation (Saunders, 

Lewis and Thornhill 2009).  

 

Ontologically, critical realism lends itself to an objective perspective. The world does 

indeed exist independently of human thought, but is interpreted through critical 

thinking and social conditioning (Saunders, Lewis and Thornhill 2009). Similar to 

social constructivists, critical realists acknowledge the interpretive or hermeneutic 

element of social science (Easton 2010). Bhaskar explains that as researchers we will 

only be able to understand the world if we also understand the social structures and 

actors that have given rise to what we are trying to understand (Bhaskar 1989). 

However, unlike social constructivists, critical realists accept that a reality exists 

beyond those social actors, and that one cannot focus purely on the observable reality 

or the social constructs that surround it exclusively.  

 

There is a major focus on meaning in critical realism. Social phenomena are concept 

dependent (Easton 2010). As researchers, we not only have to explain their 

production or material effects, but also understand, read, and interpret what they mean 

(Easton 2010). Knowledge itself develops neither continuously through a steady 

accumulation of facts, nor discontinuously through simultaneous and universal 

changes in concepts (Easton 2010). Although reality is a constant, our understanding 

of that reality fluctuates according to changes in how social structures perceive that 

reality. The difficulty with critical realism is that we can never fully know, and that 

while changes in data can influence our understanding of reality, so can changes in 

interpretation.  

  

This paper lends itself to a critical realist methodological philosophy for a variety of 

reasons. First of all, the focus on meaning, interpretation, and context supports a 

multi-disciplinary approach. While the main discipline of this paper is rooted in 

environmental economics, this paper recognizes that various disciplines can offer 

different contextual insights into the research question. Critical realism supports this 

identity, claiming that what we observe is only part of the bigger picture (Saunders, 

Lewis and Thornhill 2009). 

 



10 
 

Additionally, entrepreneurial activity can impact environmental and economic 

challenges on various levels. A multi-level approach therefore supports this paper’s 

methodological approach of discovering relevant contextual observations that help to 

appropriately answer the research question. A multi-level approach is also especially 

accessible to critical realism because of the focus it puts on both objective data/natural 

laws and the social constructs surrounding the subject of study.  

 

Context can greatly help to unveil some of the more discreet relationships that impact 

the discussion of the research question. It is also important in aiding with the 

researchers own bias and values. From an axiological point of view, the critical realist 

as a researcher has his/her own values and bias that influence the ability to generate 

knowledge. Worldviews, cultural experiences, and upbringing all influence the 

research that is conducted in this paper, to which a more contextual understanding can 

only mitigate that bias. Including context from various sources of literature and 

disciplinary backgrounds should serve to enhance the objectivity of the paper as much 

as possible, as well as allow for the research to evolve as new observations and 

context are discovered.   

 

Finally, critical realism doesn’t exclusively endorse qualitative or quantitative 

approaches to data collection. This paper, too, does not exclude the value of either 

data type. Instead, it is the view of this paper that there is value in both qualitative and 

quantitative data, and that using both can provide a more encompassing and accurate 

picture of the topic. Even more so, when used together, quantitative data can 

strengthen the value of qualitative data and vice versa. Unlike positivism, which is 

somewhat more biased towards quantitative data, and social constructivism, which is 

more biased towards qualitative data, critical realism is more fitting to the mixed-

method approach this paper will take on.  

 

2.2 Research Strategy  

2.2.1 A deductive and inductive process 
This paper employs both a deductive and inductive process for answering the research 

question. A deductive approach to research design involves the development of a 
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theory that is subject to a rigorous test (Saunders, Lewis and Thornhill 2009). This is 

defined as: (1) deducing a hypothesis, (2) expressing the hypothesis in operational 

terms, (3) testing this operational hypothesis, (4) examining the specific outcome of 

the inquiry, and, if necessary, (5) modifying the theory in light of the findings 

(Saunders, Lewis and Thornhill 2009). This approach is akin to the scientific method 

of solving problems. There is a search to explain causal relationships between 

variables, and utilizing controls to allow the testing of a hypothesis (Saunders, Lewis 

and Thornhill 2009).  

 

A deductive approach fits this research question in a lot of ways. First of all, in 

deduction, theory is built first and data is collected to confirm that theory. The 

theories discussed in the Literature Review play a critical role in defining the 

variables and parameters for analysis. A relationship between entrepreneurial 

opportunity and the circular economy is developed, in which an implicit hypothesis 

claims that entrepreneurs can solve economic and environmental challenges with 

circular economic initiatives. The South Africa’s Environmental Market Failures 

section then confirms and expands on this hypothesis. Another deductive 

characteristic is that the researcher should be independent of the phenomena that are 

being observed, which is the case here.  

 

Deduction also claims that concepts must be operationalized in a way that enables 

facts to be measured quantifiably (Saunders, Lewis and Thornhill 2009). Most of the 

facts represented in the analysis are indeed so. For example, it is possible to quantify 

the revenue or profit that an environmental entrepreneur is generating, and the 

positive economic impact this is having. Environmental economics also provides a 

way to quantify environmental damage by attaching value to environmental resources. 

For example, carbon emissions lead to an increase in volatile weather than can be 

quantified by the damage that results from storms and sea level rise.  

 

However, it is important to note that even though the concepts in this paper can be 

quantifiable, it is not the goal of this paper to represent the analysis quantitatively. 

The paper is more concerned with gaining an understanding of which problems 

entrepreneurs can solve and how. In this sense, some characteristics of the paper are 

more fitting to an inductive approach, which stems from social sciences (as opposed 
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to deduction stemming from natural sciences), and builds theory from observation(s). 

Unlike deduction, induction aims to gain an understanding of research context, the 

collection of qualitative data, and a more flexible structure to permit changes of 

research emphasis as the research progresses (Saunders, Lewis and Thornhill 2009). 

This allows for the research to evolve based on new discoveries in observations 

and/or context. The section on The Role of Government is the result of such an 

inductive approach, and is inspired by the observation that often government action or 

inaction hinders the entrepreneurial implementation of circular economic initiatives.  

 

The use of both deductive and inductive approaches therefore closely aligns with the 

paper’s critical realist research philosophy and mixed-method data collection. 

However, this being said, the overall structure of the paper is still primarily deductive, 

and the arguments made throughout the paper are strongly rooted in a comprehensive 

theoretical background.  

 

2.2.2 Case study: South Africa (multi-level) 
It is most fitting to analyze the research question within the scope of a case study. A 

case study is a strategy for doing research within the context of a particular 

contemporary phenomenon using multiple sources of evidence (Saunders, Lewis and 

Thornhill 2009). Context is especially important in a case study, where the boundaries 

between what is being studied the context within which it is being studied is not 

clearly evident (Saunders, Lewis and Thornhill 2009). There are four different case 

study strategies: single case, multiple case, holistic case, and embedded case. This 

paper is analyzing South Africa as a single, embedded case in the sense that no other 

cases are compared to it and various units of analysis within the South African 

economy and environment are considered (national government, different industries, 

entrepreneurs, individual farmers, etc.). The multi-dimensional approach of this paper 

therefore benefits from analyzing the research question within the scope of a case 

study.    

 

There are various reasons for why South Africa is a great case to look at, many of 

which were discussed in the Delimitations section of the previous chapter. The main 

reason South Africa was chosen is because it is a transitioning economy. This means 
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that features of both developing and developed economies are mirrored in the South 

African economy. Because the South African economy is more advanced than other 

developing economies, it is arguably in a better position to implement circular 

economic features in the economy. Meanwhile, the advantages of entrepreneurial 

circular economic initiatives can still be analyzed within the constraints of 

institutional challenges that many developing countries face. This also makes the 

results of this analysis more generalizable to other economies, and the research 

conducted can potentially be applied elsewhere. The size of the South African 

economy also means that more data is likely available with regards to 

entrepreneurship and the environment. Additionally, the South African government 

has already led initiatives on the circular economy, including the support of an 

organization called REDISA.  

 

2.3 The Data 

2.3.1 Mixed-model research 
Much in line with the research philosophy of critical realism, and the mixed 

deductive/inductive approach of this paper, it is intended for both qualitative and 

quantitative data to be used throughout the analysis. That is, whereas quantitative data 

refers to numerical information, qualitative data refers to non-numerical information. 

The choice of using multiple methods to answer your research question is 

increasingly advocated within research (Saunders, Lewis and Thornhill 2009).  

 

According to Saunders et al., there are four major classifications of how to approach 

data within multiple-method research. Multi-methods refer to analyzing both 

quantitative and qualitative data from either a quantitative or qualitative worldview. 

In the former case, qualitative data is converted to quantitative data, and in the latter 

quantitative data is converted to qualitative data. Mixed methods, on the other hand, 

postulates that it is possible to mix both quantitative and qualitative data in your 

analysis. Mixed-method research analyzes quantitative data as quantitative data, and 

qualitative data as qualitative data. Mixed-model research, on the other hand, does not 

require that you separate quantitative and qualitative data, and allows for making 

quantitative inferences on qualitative data and vice versa.  
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This paper will make use of a mixed-model approach to data collection, meaning that 

both qualitative and quantitative data will be quantized and qualitized. The reason for 

this is that both quantitative and qualitative data can complement the other, as well as 

support the paper’s emphasis on context. Additionally, some aspects of the analysis 

are better analyzed through quantitative data, whereas other parts might require a 

more qualitative approach.  

 

That being said, this paper relies solely on secondary data. Arguably, secondary data 

is well suited to this research area due to its reliance on pervasive theoretical elements 

and because many of the arguments made involve more macro-oriented economic 

concepts for which an abundance of data already exists. That being said, the 

arguments made in this analysis could benefit from additional primary research 

external to this paper.   

 

2.3.2 Cross-sectional study  
As far as time-horizons go, this paper will be a cross-sectional study that focuses on 

studying the South African economy and environment, as it exists currently. While 

historical context is important and will be used throughout the analysis, the purpose of 

doing so is only to better understand the landscape of the situation as it stands today. 

The goal of the paper is to understand how entrepreneurs can implement circular 

economic initiatives to solve challenges today, as opposed to a longitudinal study, 

which might be concerned with the development of circular economic initiatives, 

entrepreneurship, or the South African environment over time. Additionally, while 

there is absolutely an aspect of this that considers how these entrepreneurs can be 

utilized in the future, this assertion is still based on the current landscape.  
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3. LITERATURE REVIEW 
 
 
The following literature review aims to give an encompassing view of existing 

literature on the circular economy and entrepreneurship. First, a comprehensive 

discussion of the circular economy as an economic model will be developed in order 

to give a better understanding of its origins, principles and limits, and implementation. 

Then, a symbiosis between entrepreneurship and environmental protection will be 

drawn in order to show that entrepreneurs have economic incentive to solve 

environmental problems. The combination of these two theories – circular economic 

principles and entrepreneurial opportunity theory – will provide the backbone upon 

which the core of the analysis will be conducted. This backbone will be briefly 

defined in the section on Entrepreneurial Circular Economic Initiatives. Finally, 

Additional Surrounding Literature will be discussed, primarily focusing on the 

responsibility of governments in the implementation of environmental protection, and 

the policy tradeoffs between economic growth and environmental regulation. This 

will be especially useful in the analysis of The Role of Government.   

  

3.1 Circular Economy 

3.1.1 Origins 
The concept of a circular economy (CE) has its origins in various schools of thought. 

In environmental economics, the idea of a CE can be traced back to Pearce and 

Turner (Pearce and Turner 1989), who identify three economic functions of the 

environment: (1) provision of resources, (2) life support system, and (3) a sink for 

waste and emissions (Ghisellini, Cialani and Ulgiati 2015). Like other economic 

functions, the functions of the environment have a clear value to society, but due to 

their intangibility (think clean parks or smog-free air) markets for these goods and 

services do not exist. According to Pearce & Turner, the result of this is an inefficient 

use and degradation of these resources and the economic value that is intrinsically 

attached to them. In order to internalize these externalities, regulations, taxes, and 

environmental policy are designed to incorporate the value of these aforementioned 

functions into the prices of products and services produced at their expense 

(Ghisellini, Cialani and Ulgiati 2015). The circular economic model is in this sense 
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one such policy designed to promote better use of natural resources, and mitigate the 

value and utility lost in the inefficient employment of the economic functions of the 

environment.   

 

The CE also has roots in General Systems Theory, which considers all organisms to 

be systems defined by the relationships between their components (Von Bertalanffy 

1950). Organizations can therefore only be analyzed within the complexity of their 

environment, as the whole determines the behavior of the parts and not vice versa 

(Ghisellini, Cialani and Ulgiati 2015). Similarly, the circular economy promotes 

system thinking and the understanding of economic actors within the systems and 

environmental complexities that they operate.   

 

Industrial ecology has also had an influence on the concept of a CE. This field of 

thinking introduced a new perspective by analyzing the industrial system and its 

environment as a “joint ecosystem characterized by flows of material, energy and 

information, as well as provision of resources and services from the Biosphere” 

(Ghisellini, Cialani , & Ulgiati, 2015; Erkman, 1997). Within this scope, industrial 

ecology tries to understand the interaction between the biosphere and industrial 

systems, as well as how companies and policy makers can improve performance, 

reduce material waste, and transition to closed cycles of material and energy 

(Ghisellini, Cialani and Ulgiati 2015) – all major components of the circular 

economic model.  

 

3.1.2 Principles and limits 
The circular economy is traditionally defined by three principles, known as the 3R’s: 

(1) reduction, (2) reuse, and (3) recycle (Ghisellini, Cialani and Ulgiati 2015).  

 

The reduction principle is about reducing the amount of raw materials and resources 

(and the resulting waste) that are required for production. This can be done by 

introducing new technologies, innovating more environmentally friendly products, 

simplifying packaging, and changing consumption habits (Ghisellini, Cialani and 

Ulgiati 2015). Figge et al. identify two ways companies increase the value of their 

products while simultaneously reducing the environmental harm of production (eco-
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efficiency): (1) using fewer resources per unit of value produced, and (2) replacing 

harmful substances with less harmful substances per unit of value produced (Figge, 

Barkemeyer and Young 2014). In other words, the key to reduction in a circular 

economy is using fewer resources and environmentally harmful substances while 

maintaining or increasing value produced in the economy. This being said, doing so 

is often challenging for most companies that are not specialized in environmental 

friendliness, and the costs of implementing such action are often high enough to 

prevent change (Ghisellini, Cialani and Ulgiati 2015).  

 

Reuse, on the other hand refers to “any operation by which products or components 

that are not waste are used again for the same purpose for which they were 

conceived” (EU 2008). An example of this is a shaving razor, wherein disposable 

razors are generally designed for single use and reusable razors are partly or entirely 

reusable. However, for this concept of reuse to become widespread requires an 

increase of consumer demand for reused and remanufactured products, the 

manufacture of durable products that can be used multiple times, and proper 

incentives for companies to favor take-back of products and their re-manufacture 

(Ghisellini, Cialani and Ulgiati 2015). Sometimes, the cost-cutting value of reusing 

products can be incentive enough for companies, but in other cases, such as plastic 

bags in supermarkets (New EU Directive paves the way for a Europe without plastic 

bags 2015), policy or taxation is needed. Ghisellini et al. highlight the importance of 

shared responsibility between all stakeholders, including consumers in achieving 

ambitious results in the reuse of products (Ghisellini, Cialani and Ulgiati 2015). It is 

also interesting to note that although distinctly different, reuse and reduction often 

overlap, and in reality the ultimate goal of reuse is also to reduce.  

 

Finally, recycling refers to “any recovery operation by which waste materials are 

reprocessed into products, materials or substances whether for the original or other 

purposes. It includes the reprocessing of organic material but does not include energy 

recovery and the reprocessing into materials that are to be used as fuels or for 

backfilling operations” (EU 2008). Unlike reuse and reduction, recycling refers to 

recovering resources from waste that is generated by production and consumption, 

and thus has little to do with the production process itself. As such, recycling is likely 

the least sustainable of the 3R’s in terms of resource efficiency and profitability 
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(Stahel, 2013; 2014). Contributing to this is the fact that some waste simply is not 

recycleable (at the time of writing this paper), and the global nature of waste 

(production and collection) adds an additional layer of complexity whereas reduction 

and reuse can be localized within regions, countries, cities, companies and even single 

production processes.  

The Ellen MacArthur Foundation (a leading global initiative supporting transitions to 

a circular economy) has integrated these 3R’s into a more complex and encompassing 

definition of the circular economy. As can be seen in Figure 1, there are also three 

principles in MacArthur’s circular economy.  

 

 
Fig 1: (Ellen MacArthur Foundation 2015) 

 

The first principle is to preserve and enhance natural capital by controlling finite 

stock and balancing renewable resource flows. This refers to conserving existing 

resources by (1) dematerializing utility by delivering it virtually whenever optimal, 

(2) selecting resources wisely and employing technologies and processes that make 

use of renewables or better-performing resources when they are needed, and (3) 
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encouraging flows of nutrients within the system and creating conditions for the 

regeneration of, for example, soil (Ellen MacArthur Foundation 2015).  

 

The second principle is to optimize resource yields by circulating products, 

components, and materials at all times in both technical and biological cycles. In 

technical cycles, this involves designing for remanufacture, refurbishing, and 

recycling to keep components and materials circulating in the economy (Ellen 

MacArthur Foundation 2015). The circular economy should also utilize tighter, inner 

loops (e.g. maintenance instead of recycling) as these are more efficient, and 

maximize the number of consecutive cycles and/or time spent in each cycle by 

extending product life and optimizing reuse (Ellen MacArthur Foundation 2015). On 

the other hand, in biological cycles products are designed to be consumed by the 

economy and regenerate new resource value thereafter (Ellen MacArthur Foundation 

2015). This generation of new value lies in the opportunity to extract value from 

products and materials by cascading them through other applications (Ellen 

MacArthur Foundation 2015). 

 

Finally, the third principle is to foster system effectiveness by revealing and designing 

out negative externalities. This means reducing damage to environmental and societal 

systems such as food, shelter and health, and properly managing externalities such as 

pollution and the release of toxic substances (Ellen MacArthur Foundation 2015).  

 

The MacArthur Foundation identifies these principles as a model for action, but 

additionally indicates the following fundamental characteristics of a circular 

economy: waste is designed out so that no waste exists in the economy; diversity 

(large/small companies; diverse industry; etc.) builds strength; renewable energy 

sources power the economy; think in systems; and prices or other feedback 

mechanisms should reflect real costs, including a transparency around affected 

externalities (Ellen MacArthur Foundation 2015).  
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3.1.3 Implementation 
Ghisellini et al. split the implementation of circular economic elements into three 

levels: micro, meso, and macro. Each of these will be explored more closely in this 

section.  

 

Micro-level 

There are three major components of implementing a circular economy on the micro 

level. In production sectors, the emergence of eco-design and cleaner production are 

the main strategies. More specifically, cleaner production refers to three interrelated 

practices: (1) pollution prevention, (2) toxic use reduction, and (3) design for 

environment (Van Berkel, Willems and Lafleur 1997). Eco-design and design for 

environment are both related in that they are about designing products to be more 

environmentally friendly, whether this means designing them for recycling, extending 

their life-cycle, etc. In other words, the purpose of eco-design and design for 

environment is to facilitate the functioning of the circular economy and, in the context 

of this paper, the loops of Ellen MacArthur Foundation’s 2nd principle.  The 

importance of eco-design is most notable in the early stages of product design, as to 

prevent the possibility of an increase in an alternative source of economic harm from 

the reduction of another (e.g. increase in energy use by substituting toxic materials for 

less harmful ones) (Ghisellini, Cialani and Ulgiati 2015). 

 

In the consumption sector, the main proponents of the circular economy are 

promoting green public procurement and a consumer responsibility for protecting the 

environment (Ghisellini, Cialani and Ulgiati 2015). This can be accomplished (for 

example) through better and more frequent labeling of consumer goods, and setting 

strict environmental requirements for companies awarded public government 

contracts.  

 

Finally, in waste management, the circular economy is about recovering resources and 

environmental impact prevention (Ghisellini, Cialani and Ulgiati 2015). Current waste 

disposal practices generally involve simply dumping waste in landfills. However, the 

circular economy recognizes the potential value in the resources that can be found in 

waste, and instead focuses on the recovery of those resources in addition to curbing 
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the environmental impact of landfills and waste disposal. As such, “scavengers” who 

collect waste to redistribute back into the value chain, and “decomposers” who extract 

resources from the waste have emerged as central to implementing the circular 

economy on a micro-level (Ghisellini, Cialani and Ulgiati 2015). 

 

Meso-level 

On a meso level, the implementation of a circular economy is accomplished through 

eco-industrial parks (EIP) and industrial symbiosis networks and districts (Ghisellini, 

Cialani and Ulgiati 2015). In these EIP’s, industries are interconnected by their inputs 

and outputs, and exchange resources with other industries so as to reduce waste all 

around. Often, some or all of the processes of one industry might generate a 

byproduct that can be useful in another industry; by sharing these byproducts the 

industrial network can be more efficient and less wasteful. This is aligned with the 

MacArthur Foundation’s assertion that a circular economy should “think in systems,” 

and the systems theory foundations of the circular economy discussed in the Origins 

section of this paper. 

 

Macro-level 

On a macro level, these eco-systems and networks are expanded to cities, nations, and 

regions. Eco-cities involve designing and redesigning cities according to ecological 

concepts (Roseland 1997), and thus utilizing the principles of the circular economy in 

as many aspects of society as possible. While few eco-cities exist in the world, 

elements can be found throughout major cities in the world as they innovate to 

become more environmentally friendly and simultaneously more livable. 

Collaborative consumption models are built around the concept of shared ownership 

through renting and lending, modes of consumption that mitigate the need for 

producing an entirely new product for a new owner (Ghisellini, Cialani and Ulgiati 

2015). And finally, waste management in cities, nations, and regions are focusing on 

innovating zero-waste solutions that ideally reduce waste to zero in the long run. 
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3.1.4 Progress toward a circular economy in China 
In a paper discussing the process and evolution of the circular economy in China, 

John Mathews and Hao Tan compare Chinese eco-industrial initiatives with those of 

other countries. While it might be interesting to analyze the implementation of a 

circular economy in another transitioning economy similar to South Africa’s, the 

specifics are not necessarily important to this paper, as it is not a comparative 

discussion. However, Mathews and Tan still make valuable conclusions about the 

underlying drivers, inhibitors, and criteria for successful eco-industrial initiatives and 

the circular economy.  

 

First of all, they argue that both a bottom-up and top-down approach is necessary to 

drive the implementation of a circular economy.  On the one hand, the case studies 

discussed in the article indicate that the “visible hand of the government plays a vital 

role in the establishment of the eco-industrial initiatives in China, as would be 

expected in a “latecomer” country” (Mathews and Tan 2011). After all, China has 

made the circular economy a national development goal by law. However, Mathews 

& Tan argue that the ultimate purpose of these regulations should be to shape a 

bottom-up approach. They refer to an article by Desrochers (discussed later in this 

literature review) that contrasts Porter’s theory that properly designed and enforced 

regulations can trigger innovative responses by firms, resulting in more 

environmentally friendly activity and more profits (Mathews and Tan 2011). Instead, 

Desrochers argues that market-driven actions to mitigate environmental harm would 

be supported by enhanced private-property rights (a statement that will be confirmed 

by other theories later in this literature review). A major feature of the Chinese 

environmental reforms has indeed been their successful adoption of the bottom-up 

approach instead of the big-bang reform seen in Eastern Europe (Mathews and Tan 

2011). This understanding of the importance of a bottom-up approach in adopting the 

circular economy is a strong argument and motivator for analyzing entrepreneurship 

in this paper.  

 

Secondly, various inhibitors prevent the implementation of a circular economy. In 

many ways, countries like China and South Africa benefit from being latecomers in 

the sense that technological development has made many industrial closed-loop 

connections technologically feasible (Mathews and Tan 2011). However, financial 
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barriers still exist in implementing those technologies, and while China has proven 

that they are willing to commit large amounts of capital (Mathews and Tan 2011), the 

same might not be true about South Africa. Interestingly enough, regulatory efforts 

can also have inhibitive effects on implementing the circular economy, such as in 

countries like the United States and Germany where recycling laws actually 

discourage inter-firm exchange of wastes (Mathews and Tan 2011).  

 

Finally, Mathews & Tan identify two criteria in examining the success of eco-

industrial initiatives: (1) it must improve the eco-efficiency of the group of firms as a 

whole while (2) improving the profit position of at least one firm without damaging 

the profit position of the others (Mathews and Tan 2011). In other words, not only 

does the eco-industrial initiative have to increase eco-efficiency, there must also be a 

business dimension to it. Mathews & Tan refer to the economic concept of “Pareto-

efficiency,” or the idea that a reallocation of goods is subject to “Pareto 

improvement” if it makes at least one person better off without making anyone else 

worse off (Mathews and Tan 2011). This idea of Pareto-efficiency is essential to the 

discussion of the symbiosis of the environment and entrepreneurship in the following 

section.   

 

3.2 Symbiosis of the Environment and Entrepreneurship 
This section will aim to show that entrepreneurs have an economic incentive to solve 

environmental problems, and that environmental problems can be solved in a 

profitable way. The theory combines environmental economics with entrepreneurial 

theory to show how entrepreneurs can capture profits and solve environmental 

challenges by seeking opportunities in environmentally relevant market failures. This 

theory will be combined with literature on the circular economy to provide the 

backbone for the analysis of this paper. Additionally, the analysis of this paper is 

structured according to this theory, and it is therefore arguably the most critical part of 

this literature review.  
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3.2.1 Pareto-efficency and market failures 
The core of Dean and McMullen’s theory is rooted in concepts of “Pareto-efficiency” 

and market failures. The concept of “Pareto-efficiency” might be best defined by The 

Arrow-Debreu model (Arrow and Debreu 1954) and Debreu’s Theory of Value 

(Debreu 1959), which show that in certain circumstances, goods and services will be 

allocated efficiently in a market through the direction of resources to their highest 

valued uses (Dean and McMullen 2007). They suggest that a market can achieve an 

efficient state in which the redistribution of resources can no longer improve the 

position of one individual without degrading the position of at least one other 

individual. This is called “Pareto-efficiency,” and it is realistically unachievable. 

Rather, it is considered to be the benchmark for measuring efficiency in markets 

(Dean and McMullen 2007), and market functions that prevent “Pareto-efficiency” by 

generating inefficiencies are known as market failures. In other words, the inability of 

markets to achieve and Pareto-efficiency can be more broadly defined as a market 

failure. 

 

Pigou expanded on this concept of a market failure by distinguishing between the 

private and social costs of production (Pigou 1932). He argued that whenever social 

costs/benefits vary from the private costs/benefits of production, a socially optimal 

allocation of resources would not result (Dean and McMullen 2007). In other words, 

if the full costs of production are not incurred by the producer (such as the health 

concerns resulting from mining activities polluting potable water sources), then the 

producer will not factor these costs into production and will likely overproduce both 

the product and the pollution. Due to the unique characteristics of natural resources, 

entrepreneurial activity is therefore unable to protect and preserve those resources 

because the costs of production in the market are not fully internalized. Traditional 

theory has therefore argued that market failures within the economic system actually 

prevent entrepreneurial action from resolving environmental challenges, and even 

motivate environmentally damaging entrepreneurial activities (Dean and McMullen 

2007). This argument has led to policy that focuses on regulatory intervention as the 

primary solution to environmentally relevant market failures, and has created a lack of 

knowledge around how entrepreneurs can help solve environmental challenges (Dean 

and McMullen 2007).  
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3.2.2 Market failure and environmental degradation  
Whereas traditional theorists like Pigou have recognized the social and environmental 

costs that result from the inefficiencies of market failures, the field of environmental 

economics further suggests that an elimination or correction of those market failures 

enhances Pareto-efficiency while simultaneously also reducing environmental 

damage. The economic challenge with environmental degradation stems from the fact 

that producers do not internalize the costs of pollution. For example, greenhouse 

gasses are produced by a variety of human activities like driving cars and heating 

your home. As a result, billions of people around the world are contributing to global 

warming (Dean and McMullen 2007). While those people do enjoy the benefits of 

these activities (a hot meal, easy transportation), they incur only a small fraction of 

the costs (the effects of climate change on society) (Dean and McMullen 2007). In 

such a scenario, the nature of the atmosphere prevents the market from ensuring 

accountability for reductions in environmental sustainability, and environmental 

damage therefore ensues (Dean and McMullen 2007). However, if this market failure 

is corrected and producers are forced to internalize the environmental costs of 

production, their production function will change and a greater focus will be placed 

on minimizing pollution and environmental damage. Dean and McMullen refer to 

market failures that result in environmental degradation as “environmentally 

relevant,” and express that these market failures deserve special attention because 

natural resources are more susceptible to overuse and abuse, and because natural 

assets are important to the future generation of economic value (Dean and McMullen 

2007).  

 

3.2.3 Market failure and entrepreneurial opportunity 
Entrepreneurial literature also emphasizes market failures; focusing on how 

imperfectly competitive markets present opportunities for entrepreneurial action and 

profit (Dean and McMullen 2007). Eckhardt and Shane distinguish two important 

themes within the literature: (1) the first focuses on exogenous shocks that change 

supply and/or demand, and (2) the second focuses on asymmetries in awareness to 

these market changes due to differences in knowledge or alertness (Eckhardt and 

Shane 2003). Members of this Austrian school of thinking argue that a disequilibrium 

exists in the economy due to market failures and exogenous shocks that change 
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demand or supply, and this disequilibrium is corrected when recognized by self-

interested economic actors (Dean and McMullen 2007).  

 

It is here that Dean and McMullen design a synthesis between literature on market 

failure and literature on entrepreneurship. On the one hand, environmental economics 

concludes that environmental damage is the result of market failures. On the other 

hand, market failures are seen by economists to be a departure from Pareto-efficiency, 

implying that mitigating or removing them leads to gains in trade, and that 

entrepreneurs can seize the profits of those gains if they are able to overcome the 

barriers that cause market failures (Dean and McMullen 2007).  By combining these 

two fields of literature, Dean and McMullen argue that environmentally relevant 

market failures actually present opportunities for reducing environmentally 

degrading behaviors while also achieving profitability (Dean and McMullen 2007). 

Additionally, by addressing these market failures entrepreneurs are enhancing the 

efficiency of markets and contributing to the overall welfare of society. The following 

section will look at five environmentally relevant market failures, as well as the 

opportunities and barriers they present to entrepreneurs.  

 

Public Goods 

Public goods are especially susceptible to market failures due to their non-

excludability. This means that they are “[open] to consumption by all individuals 

regardless of whether an individual has paid for such use” (Dean and McMullen 

2007). The lack of property rights, or enforcement of them, over non-excludable 

goods leads to the overuse of natural resources because each individual has every 

incentive to exploit the resource as quickly as possible, but no incentive to protect its 

preservation (also known as the “tragedy of the commons”). For example, no 

individual or sovereign owns international waters and so the commercial fishing 

industry has sought to harvest the fisheries as quickly (and profitably) as possible 

rather than conserve the natural resources and maximize output over time (Dean and 

McMullen 2007). The result of this is extensive environmental degradation in our 

oceans due to overfishing and damaging fishing practices as well as an overall loss in 

economic output over time.  
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This market failure therefore represents an unmet societal demand for a cost-effective 

solution, and a potentially profitable opportunity for entrepreneurs (Dean and 

McMullen 2007). Dean and McMullen argue that Coasian entrepreneurs (those who 

develop property rights for previously non-excludable public goods) can translate 

public goods into excludable, private goods through political and technological 

mechanisms (Dean and McMullen 2007). For example, Anderson and Leal describe a 

local entrepreneur that convinced government authorities to give him the right to 

collect the roe of Montana paddlefish to sell on the caviar market through a free fish-

cleaning service (Anderson and Leal 1997). Prior to this definition of property rights, 

Montana fisherman largely discarded the guts and roe of caught fish into local streams 

and waterways, causing environmental harm. Similarly, the technological innovation 

of barbed-wire fencing allowed landowners in the United States to cost-effectively 

exclude mobile cattle owners from trespassing on their lands and grazing their cattle 

without consideration for the future productivity of the property (Dean and McMullen 

2007).  

 

Externalities 

An externality is a “consequence of an economic activity experienced by unrelated 

third parties; it can be either positive or negative” (Investopedia 2016). Externalities 

can also be viewed as the side effects associated with market transactions (Kahn 

1995). Resources are not allocated efficiently when externalities are present because 

economic actors are not incurring the consequences of their activities, and as such 

their incentives are misaligned (Buchanan and Stubblebine 1962). Externalities are 

largely attributed to prohibitive transaction costs. For example, in order for a person 

to seek compensation for the pollution of the water supply by a nearby factory, they 

must first prove that the factory is polluting the water, attain legal counsel, and 

consider the opportunity costs of their time spent pursuing the case. Often, these 

transaction costs outweigh the benefits, and the externalities therefore persist. 

However, without the transaction costs, it is argued that all externalities would be 

internalized and resources would be allocated efficiently.  

 

Entrepreneurs can therefore capture economic value by reducing these transaction 

costs while simultaneously promoting less environmental degradation (Dean and 
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McMullen 2007). Dean and McMullen argue that self-interested institutional 

entrepreneurs can establish various types of institutions that facilitate lower 

transaction costs. For example, the Chicago Climate Exchange has helped to lower 

overall emissions by creating a marketplace for carbon emission credits. Smaller 

companies with lower emissions can sell their credits to larger companies with lower 

costs, thereby resulting in at least a partial internalization of the societal costs of that 

pollution. Technology can also reduce transaction costs by, for example, more easily 

identifying the ecological footprint of nearby factories or producers so that the 

information is more readily available to those that are affected.  

 

Monopoly Power 

Monopolization of a market is considered to be a market failure because it implies 

that profit maximization on the part of the monopolist will result in an under-

provision and over-charging for goods (Dean and McMullen 2007). This results in a 

producer surplus where private benefit exceeds social benefit. However, perspectives 

are mixed on the effects of monopoly power on environmental degradation. On the 

one hand, monopolistic firms are not subject to competition, and therefore are not 

motivated to pursue technologies or more efficient modes of production, presumably 

leading to less efficient use of natural resources. On the other hand, in highly 

polluting industries, monopolists actually mitigate environmental damage by over-

charging for their products and reducing the equilibrium quantity of the market (Dean 

and McMullen 2007).  

 

Market appropriating entrepreneurs therefore have an opportunity to capture profits 

and reduce environmental degradation if they are able to break apart monopolies by 

overcoming the legal or competitive obstacles that create barriers to market entry 

(Dean and McMullen 2007). For example, the deregulation of the telecommunications 

industry by the entrepreneurial efforts of MCI resulted in “reduced reliance on more 

resource intensive technologies such as copper transmission lines” (Dean and 

McMullen 2007). However, entrepreneurs can also have negative effects on the 

environment if they inadvertently increase production in highly polluting industries. 
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Inappropriate government intervention 

Government intervention is considered to be inappropriate when it results in Pareto 

inefficiencies in the market (Dean and McMullen 2007). This creates a market failure 

that sometimes has a negative impact on the environment, and can lead to subsequent 

opportunities for environmental entrepreneurship. The most common environmental 

examples of inappropriate government intervention are subsidies for the extraction of 

natural resources, such as timber production being subsidized through below-cost 

leases by the U.S. government (Dean and McMullen 2007). Political entrepreneurs 

can therefore seek opportunities in eliminating environmentally detrimental subsidies 

through political motivation and lobbying (Dean and McMullen 2007). The removal 

of such subsidies both reduces the environmental degradation of the industry that is 

affected, while opening up new economic opportunities in adjacent or alternative 

markets. For example, eliminating coal subsidies would likely open up economic 

opportunities in renewable energy (Dean and McMullen 2007).  

 

Alternatively, political entrepreneurs can also lobby for the creation of new subsidies 

for environmentally benefitting industries. For example, entrepreneurs in public 

transport have an opportunity to petition government for subsidization under the 

motive of improving transportation for the poor, reducing automobile emissions, and 

creating new jobs (Dean and McMullen 2007). Dean and McMullen further argue that 

for entrepreneurs to be successful, they must also motivate the self-interest of 

politicians.  

 

Imperfect information 

Imperfect information creates market failure where producers or consumers are not 

fully or equally aware of all the information that is available. The result is a market 

gap in supply or demand and an inefficient allocation of resources. Dean and 

McMullen define two categories of imperfect information that will be discussed 

below:  

 

The first category of imperfect information refers to the knowledge that producers 

have about supply and demand conditions. Austrian economists argue that 

information is not distributed equally across producers or potential producers in an 
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economy, creating market gaps that remain until they are perceived by entrepreneurs 

(Dean and McMullen 2007). This imperfect information can lead to environmental 

degradation when producers and potential producers are not aware of environmentally 

friendly means of production, or have not discovered markets for environmentally 

superior products (Dean and McMullen 2007). Dean and McMullen identify two 

types of opportunities for producer-focused informational entrepreneurs to exploit: 

(1) they can discover and implement new products, process technologies, and means 

of supply that are less environmentally damaging and more cost-effective, and (2) 

they can discover customers who prefer environmentally superior products in the 

environmental market niche (Dean and McMullen 2007).  

 

However, it can also be argued that there is a third informational opportunity for 

entrepreneurs to exploit through informing existing companies of more 

environmentally friendly ways to operate. Many companies, especially in the 

developing world, are unaware of the economic harm often associated with 

environmental degradation and the economic benefits of repairing that damage. For 

example, farmers often over-farm their property, or utilize environmentally damaging 

practices without consideration for the future loss of profits due to the depletion of 

nutrients in the soil. Entrepreneurs can take advantage of this informational gap to 

inform operating producers and profit off of consulting them on long-term solutions.  

 

The other category of imperfect information refers to the customer’s lack of 

information regarding the nature of products (Dean and McMullen 2007). 

Informational asymmetry between the seller and the buyer can prevent markets from 

rewarding socially desirable economic behaviors, and even hinder a market from 

existing at all (Dean and McMullen 2007). This informational gap can lead to 

environmental degradation because a lack of customer information prevents them 

from expressing their values in buying behavior. Environmental performance is 

therefore not rewarded and companies are not incentivized to be environmentally 

friendly producers (Dean and McMullen 2007). Consumer-focused informational 

entrepreneurs can therefore capture opportunities by informing customers regarding 

the environmental attributes of products and services (Dean and McMullen 2007). For 

example, Horizon Organic Dairy sought to establish a market niche by informing 

customers about differences between conventional and organic milk, and lobbied the 
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U.S. government to establish and maintain high governmental standards for what 

could be officially labeled as organic (Dean and McMullen 2007).  

 

3.3 Entrepreneurial Circular Economic Initiatives 
Throughout the literature review thus far, it should have become evident that a 

various features of circular economic literature and Dean and McMullen’s 

entrepreneurial theory mirror each other. For one, both focus on increasing economic 

productivity while reducing environmental damage. The circular economy focuses on 

closing loops and reducing outputs while the Symbiosis of the Environment and 

Entrepreneurship focuses on repairing market failures. Additionally, the article on 

Progress Toward a Circular Economy in China by Mathews and Tan identifies an 

increase in “Pareto-efficiency” as the most important criteria in defining a successful 

circular economic initiative. This, too, is Dean and McMullen’s definition of 

successful reparation of environmentally relevant market failures.  

 

Thus, it is here that the central theoretical underpinning of this paper is defined: 

entrepreneurs can implement circular economic initiatives that increase “Pareto-

efficiency” to repair market failures.  It is by this definition that a combination of 

circular economic literature and the theory of The Symbiosis of the Environment and 

Entrepreneurship is achieved. More specifically, the analysis of this paper seeks to 

utilize the Symbiosis of the Environment and Entrepreneurship to show how market 

failures that generate economic/environmental inefficiency in South Africa also 

generate opportunities for entrepreneurs to (profitably) implement elements of the 

circular economy that increase “Pareto-efficiency”. In doing so, entrepreneurs are 

simultaneously solving environmental and economic challenges by repairing market 

failures.  

 

The term ‘entrepreneurial circular economic initiatives’ will therefore be used 

throughout the analysis of this paper to describe circular economic strategies, 

processes, or products entrepreneurs can implement to repair market failures, and in 

the process address the environmental and economic challenges that result from those 

market failures. More specifically, it refers to many of the elements included in The 

Ellen MacArthur Foundation’s three principles of a circular economy. This is used as 
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a reference for what define circular economic initiatives because it provides a more 

comprehensive definition of the elements of a circular economy than the 3R’s of 

conventional circular economic literature.  

 

3.4 Additional Surrounding Literature 
This section will look at additional surrounding literature to help set the scene for 

further discussion. There is a particular focus on literature on the policy tradeoffs 

between entrepreneurial growth and environmental regulation. This will serve as a 

both a theoretical context to be considered throughout the analysis, as well providing 

a backdrop for the last chapter of analysis: The Role of Government.  More 

specifically, the articles in this section make a case for the bottom-up approach of this 

paper, and argue that government policy should focus less on compliance-based 

regulation and more on empowering economic actors to solve environmental 

challenges.  

 

3.4.1 Cities and Industrial Symbiosis  
In a paper about the policy implications of current attempts to plan eco-industrial 

parks, Pierre Desrochers describes the common features of Kalundborg and other 

urban cities that have implemented inter-industry recycling linkages. He reveals the 

open-ended nature of cities and illustrates that these linkages have probably never 

been confined to one geographical area, and argues that current attempts at 

developing eco-industrial parks are “too narrow in their geographical scope” 

(Desrochers, Cities and Industrial Symbiosis 2002). Kalundborg is an industrial city 

that has drawn much attention from environmental researchers due to the recycling 

linkages shared between a few major firms (Asnæs, Novo Nordisk, Gyproc, and 

Statoil), all facilitated by the Kalundborg City Government (Desrochers, Cities and 

Industrial Symbiosis 2002). However, Desrochers argues that despite this, 

Kalundborg is neither self-sufficient, nor limited to what could be labeled a local 

economy. Furthermore, he points to historical evidence that waste has always been an 

international ordeal, and that the solitary success of Kalundborg has led policy makers 

to believing that recycling is a local issue without recognizing capacity of private 

sector employees to spontaneously create recycling linkages (Desrochers, Cities and 



33 
 

Industrial Symbiosis 2002). He therefore argues for inter-regional recycling linkages 

that are not limited to the geographical scope of cities, in addition to the importance 

of flexible regulatory frameworks that make it possible for companies to innovate and 

design their own recycling linkages. 

 

3.4.2 Industrial Ecology and the Rediscovery of Inter-firm Recycling 
Linkages 
In another paper in recycling linkages, Desrochers expands on the notion that inter-

firm recycling linkages have been a dominant characteristic of past economic 

development despite the widespread belief that industrial systems have historically 

been linear, with inputs, processes, and outputs. He attributes this to both a lack of 

research into the spontaneous formation of inter-firm recycling linkages, as well as 

the “progressive and cumulative implementation market distortions and regulatory 

barriers to resource recovery over the last century” (Desrochers, Industrial ecology 

and the rediscovery of inter-firm recycling linkages: historical evidence and policy 

implications 2002). This leads to the argument that the technical challenge of 

planning resource recovery between firms is likely not as important as developing an 

institutional framework that forces firms to “internalize their externalities” while 

giving them the freedom to develop new and profitable uses for by-products 

(Desrochers, Industrial ecology and the rediscovery of inter-firm recycling linkages: 

historical evidence and policy implications 2002). This conclusion is especially 

interesting because not only does it build on the complementary article by Desrochers 

discussed above, it also bolsters the analysis of market failures and entrepreneurship 

made by Dean and McMullen. Alternatively to Dean and McMullen’s article, which 

focuses on the role of entrepreneurship, Desrochers offers an interesting perspective 

on implications for policy makers, suggesting that environmental protection has 

focused more on regulatory compliance and the negative implications that waste and 

residuals hold, rather than the discovery of profitable new uses for byproducts 

(Desrochers, Industrial ecology and the rediscovery of inter-firm recycling linkages: 

historical evidence and policy implications 2002). 
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3.4.3 Did the invisible hand need a regulatory glove to develop a green 
thumb?  
In a third paper on eco-industry, Desrochers further contributes to the debate on the 

role of regulation in developing more environmentally friendly industries. In this 

paper, he seeks to add to Michael Porter’s hypothesis that properly designed 

environmental regulations can improve a firm’s competitiveness while simultaneously 

contributing to the environment (a ‘win-win’). He shows that literature from the 19th 

and 20th century attributes these ‘win-win’ scenarios to firms seeking profits in 

converting waste into new sources of wealth, while also recognizing legal actions 

based on private property rights and government regulation occasionally did result in 

the development of greener practices (Desrochers, Did the Invisible Hand Need a 

Regulatory Glove to Develop a Green Thumb? 2008). His conclusion, a further 

development of his prior conclusions in the previous two articles discussed, is that 

perhaps the best way to craft “well-designed” environmental regulations is to return to 

a private property rights approach and regulate the environment through common law 

(regulation based on harm done) instead of the “command and control” (regulation 

based on compliance with standards) method of environmental regulation that is used 

today (Desrochers, Did the Invisible Hand Need a Regulatory Glove to Develop a 

Green Thumb? 2008). He suggests that while the common law system was never 

flawless, it had a proven track record of inducing polluters to resolve their emission 

problems (Desrochers, Did the Invisible Hand Need a Regulatory Glove to Develop a 

Green Thumb? 2008). Dean and McMullen also make this argument in regard to 

public goods.   

 

3.4.4 Searching for the urban ‘sustainability fix’ in Manchester and 
Leeds 
In an interesting paper, While et al. analyze the duality of sustainable 

entrepreneurship and the rise of entrepreneurial cities. On the one hand, the drive for 

growth and capital associated with entrepreneurial competition has led to new urban 

politics that involve rolling back of national regulation, the “cutting loose” of 

localities from centralized fiscal resources and controls, and the triumph of a “growth-

first” ideology (While, Jonas and Gibbs 2004). On the other hand, this also comes at 

time when there is increased demand for protecting the environment and natural 
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resources. Superficially, this growth-first ideology seems to conflict with the 

principles and practices of urban sustainability (While, Jonas and Gibbs 2004).  

 

Through an analysis of Manchester and Leeds, While et al. identify an urban 

sustainability fix: the selective incorporation of policy determined by the balance of 

pressures for and against environmental policy within and across the city (While, 

Jonas and Gibbs 2004). This article is interesting in that it shows that sustainable 

entrepreneurship is not as simple as helping the environment while generating profits 

(as might be misconstrued from this literature review thus far), and policy 

implications involve various stakeholders with different goals and perspectives. In 

some ways, the article confirms Desrochers suspicion that compliance-based 

regulation does not lead to environmental performance, as the article concludes that 

“recent histories of economy-environment relations in Leeds and Manchester are not 

necessarily reflected in overall environmental performance” (While, Jonas and Gibbs 

2004), and perhaps it could be argued that the solution to sustainable growth is not 

less policy, but different policy based on common law and private property rights. 

Furthermore, the paper seems to argue that there are two conflicting demands: one for 

growth and one for environmental protection. However, as should be clear by now, 

this paper argues for entrepreneurial action that is both profitable for the economy and 

good for the environment.  
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4. SOUTH AFRICA’S ENVIRONMENTAL MARKET 
FAILURES 

 

The purpose of this section is to analyze the five market failures mentioned in section 

3.2 in a South African context. The goal is to expose the market failures that exist 

within various industries and identify the opportunities they present for entrepreneurs 

to implement circular economic initiatives.  

 

4.1 Public Goods 
This section focuses on the market failure presented by public goods. Public goods 

create a market failure by making goods non-excludable, so that all actors are 

incentivized to exploit the natural resource leading to over-production. In the South 

African context, the government’s conversion of mineral rights to a public good is 

generating new economic and environmental inefficiencies. Meanwhile, the rights to 

wildlife populations have been reverted back to landowners, giving them an incentive 

to protect the natural resource. This serves as a contrasting case to mining and mineral 

rights, showing how private property rights have led to environmental conservation 

(although challenges with enforcement still exist).  

 

4.1.1 Mining and mineral rights 
Mining and mineral rights in South Africa are a rather complicated ordeal. Originally, 

the Minerals Act of 1991 established mineral rights under common law, and 

ownership of land included the ownership of minerals in the land (Vyver 2012). 

However, once extracted, the minerals became a distinct legal object separate from 

the land, and could become the property of a person other than the landowner (South 

African Government 1996). The concept of “mineral rights” therefore came to be 

confined in South African law as the entitlement to search for and mine minerals. In 

this sense, minerals were excludable because in order to mine for minerals on a given 

plot of land, one had to acquire the mineral rights from the landowner. As such, the 

landowner had a vested interest in the mining practices that took place on their land 

due to the fact that their ownership of the land would continue after the mining was 
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completed. A 1996 Green Paper from the South African Government shows that up to 

two thirds of mineral rights were privately owned (South African Government 1996). 

 

Today, landowners do not have the rights to minerals on their land. In 2004, the 

Mineral and Petroleum Resources Development Act (MPRDA) abolished the existing 

Minerals Act, introducing a new system where “mineral and petroleum resources are 

the common heritage of all the people of South Africa and the State is the custodian 

thereof” (Vyver 2012). In other words, the MPRDA nationalized mineral rights and 

established minerals as a public good. As a result, the South African government has 

expropriated all petroleum and mineral rights, and is now the legal owner of all 

mineral and petroleum resources in the land (Vyver 2012).  

 

One challenge here is that although landowners might be compensated for the 

expropriation of their mineral rights, they no longer have any control over the mining 

practices that take place on their land. Under the common law principles of the 

Minerals Act of 1991, landowners would have a vested interest in the mining 

practices that take place on their land, and mining operators would be accountable to 

the control and ownership of landowners. As a result, landowners could levy higher 

royalties, upfront payments, and a removal of mining rights in the event of 

unsustainable, essentially forcing companies to pay for the environmental damage 

they cause.  

 

Of course, it could be argued that mining practices before 2004 were not in any way 

sustainable or environmentally friendly. Adler et al. explore how “a century of 

privileged mining under which the industry maximized profits” has generated 

excessive water pollution from Acid Mine Drainage (AMD) since the early 1900’s 

(Adler, et al. 2007). However, AMD was likely never a real concern for landowners 

because the water pollution that occurs mostly affects areas not directly close to the 

mine.  

 

It can also be counter-argued that the culture and knowledge surrounding 

environmental damage has changed drastically even in the last decade. Landowners 

are more likely to understand the negative effects of unsustainable mining today, and 

thus more likely to be interested in the sustainable use of their land. Mining 
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companies are also under increased public scrutiny as the mining industry realizes 

that its survival hinges on it becoming a better environmental steward (Wang 2015). 

As a result, the private ownership of mineral rights might be more effective in holding 

miners accountable for their environmental impact today than it would have been 20 

years ago.  

 

Another challenge of MPRDA is that it establishes minerals and petroleum as non-

excludable goods. As discussed in the literature review, this means that anyone can 

attain the right to mine, which often leads to the over-exploitation of natural 

resources. The problem is that because minerals are a finite resource and anyone can 

attain the right to mine, those seeking profits in the industry look to extract as many 

minerals as possible before someone else does first. This was earlier discussed with 

the example of overfishing in public oceans, and absolutely translates to other public 

goods like minerals in South Africa.  

 

That being said, the government does have the ability to distinguish between those 

applying for mineral rights, and can technically reject applications based on 

environmentally inadequate mining practices.  In this sense, the new system outlined 

by the MPRDA is not exactly one where mineral rights are a public good, as the 

government maintains the right to select the owner of those rights (Vyver 2012). 

However, as Victoria Schneider points out, although the law urges companies to 

comply with environmental policy, the SA Department of Mineral Resources is 

granting more and more licenses without enforcing that policy (Schneider 2015). It 

seems that in effect, mining rights do function as a public good because the regulatory 

power of the government is not properly utilized.  

 

This market failure of mineral rights as a public good therefore represents a critical 

principle of the circular economic model: reduce. As discussed, when minerals are 

considered a public good, the market fails to protect the environment by enabling 

over-exploitation of natural resources and unsustainable mining practices. This is 

perhaps most evident in the fact that mining industries, like South Africa’s gold 

industry, are greatly declining as mines begin to run dry (Sieff 2016). The inability of 

landowners to define minerals as an excludable good leads to a rush by miners to 

collect as many minerals as possible before someone else does, and results in a failure 
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to fulfill the circular economy’s first principle: to reduce the economy’s use of natural 

resources. This is also in line with Ellen MacArthur’s first principle, which refers to 

“controlling finite stock,” and increasing our dependence on renewable energy.  

 

According to the circular economic model, the result of this includes negative effects 

on both the environment and the economy. Negative environmental impacts can be 

seen in the devastating impacts of water and air pollution created by the mines 

(Schneider 2015), and negative economic impacts can possibly be identified in the 

overall decline of the mining industry and the loss in production due to depleting 

natural resources. Repairing this market failure would therefore lead to environmental 

and economic benefits, as well as fulfill the reduce principle of the circular economy.  

This presents an opportunity for environmental entrepreneurs to solve environmental 

challenges while also generating economic gains through circular economic 

initiatives. Dean and McMullen explain that Coasian entrepreneurs can repair the 

market failure of public goods in two ways: (1) by politically motivating policy 

makers to make changes, and (2) by developing technologies that convert non-

excludable goods into excludable goods. In the case of mineral rights, both of these 

strategies have merits.  

 

Unfortunately, convincing the government to revert to the 1991 common law policy 

of mineral rights being attached to land ownership might be impossible (and 

definitely implausible). One of the primary motivators for the MPRDA was to “make 

provision for equitable access to and sustainable development of the nation’s mineral 

and petroleum resources,” (MPRDA 2014) and to “substantially and meaningfully 

expand opportunities for historically disadvantaged persons, including women, to 

enter the mineral and petroleum industries” (MPRDA 2014). In other words, the 

government issued the MPRDA in part to help facilitate the redistribution of mineral 

rights to disadvantaged people, and it would be extremely difficult to convince policy 

makers to part with this sentiment.  

 

That being said, environmental entrepreneurs can make use of the existing legal 

framework. As discussed earlier, even though the MPRDA establishes mineral rights 

as a public good, technically the government has complete authority over who obtains 

those mineral rights. Legally speaking, this means that mineral rights are not actually 
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a public good because the entire population does not have unlimited access to the 

exploitation of it. Instead, mineral rights are a public good only in effect, simply 

because the government does not properly utilize its regulatory arm to protect the 

environment. Entrepreneurs, rather than lobby the government to change the law, can 

lobby the government to increase their regulatory oversight on mining practices, and 

only award mineral rights to firms that either have a track record of carrying out 

sustainable mining, or have demonstrated the intent and capacity to do so. In doing so, 

entrepreneurial lobbyists would be effectively converting the current non-excludable 

mineral rights into a natural resource that is excludable based on mining practices. 

This would benefit the environment by pressuring firms to adopt sustainable mining 

practices (in order to obtain mineral rights), as well as allow the entrepreneurial 

lobbyists to capture profits by building a customer base of sustainable mining firms 

that have an interest in swaying policy in this direction.  

 

However, as was discussed earlier in this section, one of the challenges facing the 

excludability of mineral rights doesn’t necessarily stem from the lack of 

environmental regulation over rights holders, but rather the enforcement of it. The 

South African economy is still considered a developing economy, which comes with 

certain institutional challenges in enforcement, and considering that the SA economy 

is in crisis (BBC 2016), it may be especially difficult for policy makers to justify 

government spending on environmental oversight over a critical industry that is 

already struggling. The arguments of environmental regulation vs. liberal economic 

policy discussed by Desrochers and others in the Additional Surrounding Literature 

section shed some light on this complication. Perhaps this is where the second 

Coasian strategy could be of particular importance: entrepreneurs can innovate new 

technologies that make it easier and cheaper for governmental agencies to collect data 

and monitor mining operations. This, in effect, would help to enforce existing 

environmental regulation, empowering the government to pressure mining firms to 

adopt circular economic practices. In other words, the regulations for establishing 

mineral rights as an excludable good already somewhat exist, and environmental 

entrepreneurs simply have to generate ways for those regulations to be enforced. 

Should they do so, they can help to reduce the environmental strain on natural 

resources while also capturing the profits to be seen from government contracts for 

their products.  
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4.1.2 Private property rights to wildlife 
Wildlife preservation presents an inverse case to that of the mining industry in South 

Africa. In most of the world, the ownership of wildlife lies in the government (Muir-

Leresche and Nelson 2000), and this used to be the case in South Africa as well: 

private owners were denied the full opportunity to profit from wildlife grazing on 

their land, and as such had limited incentives to preserve the animal populations 

(Muir-Leresche and Nelson 2000).  This presented a market failure in which wildlife 

populations were a public good that landowners had no reason to protect.  

 

However, in the last 40 years, policy makers have altered their legal regimes to give 

full control over the use of wildlife to the private landowners (Muir-Leresche and 

Nelson 2000). Technically, the rights of the wildlife still belong to the state, but the 

state has designated the legal use of wildlife to the owners of the land on which that 

wildlife is located, so long as certain conditions are met (Muir-Leresche and Nelson 

2000). Additionally, the government has been simultaneously developing a market 

around privately owned wildlife by encouraging tourism, hunting, and the sale of 

meat and other animal products.  

 

Unlike the with the mining industry, the positive results of this policy change show 

how repairing an existing market failure can lead to more efficient market 

mechanisms and stronger protection of the natural resources. The industry has been 

steadily growing since the policy change (Muir-Leresche and Nelson 2000), 

contributing an estimated R122.7 billion (hunting: R7.5 billion; breeding: R10 billion; 

tourism R104 billion; animal products: R1.2 billion) to South Africa’s economy today 

(Janovsky 2015). This is especially important for a country like South Africa, which 

is 24.6% semi-arid land (Palmer and Ainslie 2006), due to the fact that commercial 

wildlife production is one of the most agriculturally profitable ways to utilize semi-

arid land in many African countries (Muir-Leresche and Nelson 2000). 

 

It has also created a dependency of SA landowners on residing wildlife, and unlocked 

profits for those that are able to properly manage their wildlife populations. As a 

result, wildlife populations of plains game have risen rapidly on private land through 
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the region (Muir-Leresche and Nelson 2000). Privatization has also had more success 

in promoting biodiversity in Southern Africa than any other policy measure (Muir-

Leresche and Nelson 2000). Thus, the natural resource of wildlife populations, which 

was previously in decline while a market failure existed, is now seeing a steady 

incline as landowners have been incentivized to maintain and protect a resource that 

provides new and abundant incomes.  

 

Removing the market failure of a public good has enabled entrepreneurs and 

landowners to implement circular economic initiatives based on their dependency on 

sustainable wildlife populations as a natural resource. As a result, these entrepreneurs 

can collect rents from a booming and growing industry while simultaneously reducing 

the environmental burden on wildlife populations across South Africa, and the market 

is able to operate more efficiently.  

 

This being said, illegal hunting of animals has been steeply increasing, and every year 

since 2007 has been a record year for poaching (Ferry 2015). For example, Rhino 

poaching has increase 9,000% since 2007 (Payne 2015). Although efforts are 

increasing to stop poaching, they have been largely unsuccessful in preventing it, 

partially due to the huge economic motivators of the East Asian medicine market 

(Neale and Burton 2011). The result of this is that although private property rights 

over wildlife do exist from a legal standpoint, the proper enforcement of those 

property rights is lacking, effectively making them a partially non-excludable public 

good.  

 

This is where entrepreneurial action today can have a meaningful impact in protecting 

the already successful circular economic principles of wildlife preservation. By 

innovating technologies that prevent or hinder the illegal poaching of wildlife, 

entrepreneurs can convert the effectively non-excludable goods of wildlife such as 

rhino into an excludable good that is properly protected by the current legal system of 

private property rights. For example, a company called Air Shepherd is developing 

drone technology that can be used to track poachers, survey land, and monitor wildlife 

both at night and during the day. However, as National Geographic points out, drone 

technology is no silver bullet and it still encounters some limitations, such as the need 

for skilled operators and well-trained/well-equipped ranger forces to actually make 
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the arrests once a poacher has been identified (Payne 2015). Another example is 

Matthew Markus, an entrepreneur who came up with the idea of bioengineering and 

marketing artificial wildlife products to provide a sustainable and legal alternative to 

the detrimental illegal poaching of wildlife. However, this too stirs up controversy as 

some argue that it could just make things worse (Ferry 2015).  

 

The key for environmental entrepreneurs is to innovate ways to prevent poachers 

from illegally hunting wildlife in the first place, as well as finding ways to catch and 

hold accountable the poachers that have already killed. The challenge they face is 

discovering new ideas that are affordable to implement on the large plots of land that 

are usually involved in wildlife agriculture. This being said, technology is not the only 

way forward. One of the major costs associated with ranch protection is that it is 

significantly more expensive to maintain borders around smaller ranches than larger, 

more consolidated properties (Muir-Leresche and Nelson 2000). Some have sought to 

realize these economies of scale by creating large conservancies that combine 

multiple properties (Muir-Leresche and Nelson 2000).  

 

In doing so, environmental entrepreneurs will be able to protect wildlife resources 

while also generating economic rents, whether by selling new technologies to existing 

landowners that are affected by poaching, or by facilitating consolidation of 

properties into conservancies. In economic terms, this increases the efficiency of the 

market by reducing the costs associated with illegal poaching.  

 

4.2 Externalities 
This section focuses on the environmental externalities of one major industry in South 

Africa: coal mining. As mentioned in the literature review, environmental 

externalities occur when the producer does not internalize the costs of environmental 

damage resulting from production. Often, these costs are not internalized due to the 

transaction costs encountered by affected people, and entrepreneurial theory focuses 

on reducing or removing those transaction costs. The Ellen MacArthur Foundation 

also identifies the weeding out of negative externalities as the third principle of the 

circular economic model. A major facet of entrepreneurial initiatives that reduce 

externalities involves providing affordable legal council through class action lawsuits. 
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However, because class-action lawsuits and legal council are applicable to essentially 

all externalities, this does not need to be discussed in more detail. It is also important 

to note that although this industry hosts a variety of social externalities, only the ones 

relating to environmental damage will be discussed.  

 

4.2.1 Externalities of coal mining 
The mining industry has been the cornerstone of the South African economy since 

colonial times. Originally, gold mining took center-stage due to the importance of 

gold in the global economy and the profits that could be made with cheap labor 

(Munnik, et al. 2010). Coal mining developed as a supportive industry to gold mining, 

and primarily served the role of providing cheap energy to gold mines. In fact, most 

coalmines were (and still are) owned by gold mining companies who were more 

interested in keeping the costs of energy inputs low than profiting from coal itself 

(Munnik, et al. 2010). Today, coal is an industry of critical importance in South 

Africa, with 78 percent of the nation’s energy being derived from coal (Rong 2010).  

 

The power and wealth of coal interests have historically imposed a system of weak 

regulation and the dependence of local and provincial government on coal interests 

(Munnik, et al. 2010). Technically speaking, laws placing the responsibility for 

mining impacts on the mine owner have existed since 1903, but due to a lack of 

oversight, many of these mines simply became defunct and ownerless over time 

(Munnik, et al. 2010). With the end of apartheid in 1994, the new government began 

to develop more stringent regulations on the mining industry, especially with regards 

to water pollution. Unfortunately, it has not been easy to enforce this legislation due 

to capacity restraints, particularly in the Department of Water Affairs (DME), which 

only has 79 inspectors to deal with prospecting mining applications and infringements 

throughout the entire country (Munnik, et al. 2010). Even with this capacity 

constraint, the DME has spent an estimated R120 million from 2000-2010 (Munnik, 

et al. 2010). This strain on governmental institutions is one of the strong arguments 

for both the involvement of entrepreneurs and the private sector in driving 

environmental change, as well as circular economic initiatives centered on increasing 

economic efficiency through solving environmental problems.  
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Acid mine drainage 

One of the most challenging environmental externalities of the coal industry is Acid 

Mine Drainage (AMD). AMD consists of three interrelated problems: (1) the pyrite in 

the rock gives rise to water with low pH (high acidity); (2) the acid water then 

mobilizes heavy metals from the environment, in the mine, or in nearby rivers; and 

(3) natural processes eventually decrease the acidity of the water, but result in highly 

saline water instead (Munnik, et al. 2010). Unfortunately, AMD is extremely difficult, 

if not impossible, to avoid. During the mining process, rock is inevitably broken apart 

and exposed to the air, which begins a chemical reaction with pyrite in the coal and 

surrounding sediment. Once this has occurred, any water flowing over this will result 

in AMD that can continue for even 5 to 20 years after the mine is closed (Munnik, et 

al. 2010). 

 

The economic cost of this environmental damage lies in the need to reduce the acidity 

and salinity of national water sources and rivers. South Africa is already a country 

that suffers from a growing gap between water supply and demand, consistent 

drought, and the need to purchase water from neighboring countries like Lesotho 

(Boccaletti, Stuchtey and Olst 2010). Polluting that water is therefore especially 

burdensome, and repairing that pollution – an expensive endeavor – is absolutely 

necessary as water becomes an increasingly important resource. The situation in the 

Olifants River catchment (a water source throughout the country) continues to 

deteriorate, and efforts to address the issue have been costly and somewhat 

ineffective. AMD from coal mining in the Witbank/Middelburg area (a major mining 

location) has resulted in sulfate concentrations consistently above 200 mg/L, the 

recommended maximum for drinking water (McCarthy 2011). For example, the 

instillation of a water treatment plant near Whitbank (the eMalahleni Water 

Reclamation Plant), which cost R300 million just to build, is only capable of 

producing potable water for nearby communities, and has no impact on the overall 

salinity of the water that is in the rivers (McCarthy 2011).  

 

These costs exist as externalities because they are not internalized by the producer 

(coal miners). Instead, nearby communities and governments must cover the costs of 

repairing the environmental damage, building expensive water treatment plants to 

filter potable drinking water, and/or importing increasing amounts of water from 
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nearby regions. Within the scope of the circular economy, these costs can be 

mitigated by weeding out negative externalities and reducing systemic leakage, 

according to Ellen MacArthur Foundation’s 3rd principle (Ellen MacArthur 

Foundation 2015). Environmental entrepreneurs can therefore develop circular 

economic strategies that convert the external costs of AMD into costs that are 

internalized by the producer. This opportunity exists in reducing the transaction costs 

that currently prevent this internalization.  

 

Unfortunately, it is extremely difficult to hold accountable the companies that 

cause(d) acid mine drainage for three reasons. First of all, mines from the previous 

century are still responsible for AMD today simply because of the persistent chemical 

reaction that continues even after a mine is closed. Unfortunately, as discussed, these 

mines have become ownerless over time due to poor oversight, and as such the 

government has inherited sole responsibility for many mines causing AMD across 

South Africa. Second, because mining has been an overwhelmingly dominant source 

of wealth in South Africa, and due to the exploitative nature of the apartheid 

government, the political influence of coal companies has made the government weak 

in regulating and enforcing environmental matters. Of course, the coal industry is not 

solely to blame for this, as there are a plethora of institutional challenges in South 

Africa, ranging from social/racial to fiscal obstacles. Finally, another cause of the 

externalities of coal mining is the fact that it is difficult to measure the exact impacts 

of one mine in regards to AMD. Because AMD is the result of water runoff from 

mines (which is inherently mobile), it’s difficult to trace how much AMD was caused 

by which mines (Johnson and Hallberg 2005). Additionally, as mentioned, biological 

processes dilute the acidic water rather quickly, making it even more difficult to 

measure. As a result, it is not easy to identify which companies are responsible for 

which environmental damage.  

 

Unfortunately, it is essentially impossible to hold anyone accountable for the damages 

incurred by “ownerless” mines. The responsibility of these mines has been officially 

designated to the government, and no entrepreneurial activity could reasonably 

reverse this. As a result, it’s important to recognize that a good portion of the 

externalities of AMD simply cannot be repaired through circular economic 

entrepreneurship. This being said, political entrepreneurs can have an impact by 
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lobbying the government to make regulatory change, as was discussed briefly in the 

section on public goods. Alternatively, a pollution-trading scheme similar to the 

Chicago Climate Exchange (discussed in the literature review) could be developed for 

water pollution and Acid Mine Drainage. The difficulty here is that, as mentioned, it 

is difficult to trace the precise amount of AMD generated by a single mine (Johnson 

and Hallberg 2005).  

 

Instead, there may be an opportunity for entrepreneurs that can develop new 

technologies that make it easier to measure the amount of AMD generated by a mine.  

Particularly, making this data openly available to the public would help individuals 

and communities identify where AMD is coming from. This can be effective on two 

levels: (1) more knowledge can help communities treat the environmental issue more 

effectively, and (2) the information would provide useful to individuals, 

organizations, or communities looking to sue for reparations on the environmental 

damages incurred. When companies are successfully sued for environmental 

damages, they internalize the cost of the damage through the sum of the settlement, 

which in economic terms negates the externality.  

 

Entrepreneurs can also develop technologies that reduce the cost of AMD 

externalities on society, rather than convert them into costs internalized by the 

producer. For example, developing a more affordable and effective technology for 

desalinating water would mitigate the externalities of coal mining. It’s important to 

note here that the customer of such technology would be the South African 

government, which currently is facing economic hardship (BBC 2016). 

 

Air pollution and climate change 

Air pollution in coal mining happens on two fronts: first of all, the process of mining 

coal (and any mining) requires a lot of electricity. An astounding 62% of South 

Africa’s electricity is consumed by industry and mining, with only 15% being 

consumed for residential uses (Munnik, et al. 2010). Even in some of the more 

environmentally friendly countries, this would imply a high use of fossil fuels. This 

being said, South Africa is the world’s second most carbon-intensive economy, with a 

78% dependence carbon-based electricity (Munnik, et al. 2010). In many ways, the 



48 
 

country’s dependence on coal-based energy is directly related to history of gold 

mining and the need to keep coal prices low for industrial production.  

 

Air pollution is also the result of underground fires. Even after mines are closed, 

open-air coalmines can spontaneously combust, releasing toxic compounds including 

carbon monoxide, carbon dioxide, and methane into the air. In winter months, the 

effects of these carbon emissions are especially prevalent due to a temperature 

inversion layer that traps pollutants in the atmosphere (Munnik, et al. 2010). These 

pollutants most directly affect nearby communities, including inhabitants that live 

near coalmines illegally (easy access to coal as a source of energy) (Schneider 2015).  

 

The most immediate externalities caused by this pollution are the negative health 

effects suffered by people exposed to coal-related toxins. A number of studies over 

recent decades have drawn attention to higher than normal rates of respiratory disease 

and stunted growth (Munnik, et al. 2010). Children exposed to coal smoke have an 

approximate ten times higher incidence of respiratory tract disease, and respiratory 

infections in children under 5 years are more common in winter months than summer 

months (Munnik, et al. 2010). These health effects also affect the miners themselves. 

Recent studies show that silicosis and other lung diseases are recurring problems 

among ex-mine workers (Munnik, et al. 2010).  

 

Because coal mining companies and power plants do not internalize these costs, 

inefficiency is present in the social burden encountered by affected individuals and 

communities. For example, the Kusile power plant, under construction in Witbank, 

will generate an estimated R182-213 million rand in external health costs 

(Greenpeace 2002). Entrepreneurs can mitigate these externalities by reducing the 

associated transaction costs that exist in holding producers accountable for their 

pollution. One such transaction cost is the lack of information. Often, miners and ex-

miners are not properly informed on their rights and remedies (Munnik, et al. 2010). 

An estimated 60% of compensation cases are not appropriately reported as resulting 

from silicosis, for example (Munnik, et al. 2010). Mining companies also avoid 

liabilities by not keeping proper files, making it difficult for previous employees to 

prove medical history (Munnik, et al. 2010). However, mining companies are 

somewhat beginning to recognize the importance of corporate social responsibility, 
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and that their survival hinges on becoming better environmental stewards and 

caretakers of workers (Wang 2015). Arguably, this presents a unique opportunity for 

institutional entrepreneurs to become facilitators of the relationship between coal 

companies and the communities they are entrenched in. More specifically, they can 

help to develop networks and relationships that lead to more sustainable mining 

practices in two ways: (1) by helping mining companies to internalize the health costs 

of their production in a responsible way, and (2) by helping affected individuals and 

communities acquire the proper information, and communicate effectively with 

mining companies.  

 

The strength of the entrepreneur as a facilitator cannot be overstated: the mining 

industry is one that has been plagued by social and labor conflicts throughout SA’s 

history. The industry, which has exploited cheap labor and the racist policies of the 

apartheid government, still faces massive strikes and protests to this day (Bloomberg 

2015). Entrepreneurs can provide a real value by helping mining companies that 

recognize that exploitative mining practices are no longer sustainable to communicate 

and work responsibility with surrounding communities and employees. In doing so, 

they would be influencing those companies to internalize the costs of externalities, 

increasing the efficiency of the market, capturing profits, and solving environmental 

challenges simultaneously.  

 

Climate change is another externality (or a plethora of externalities) that is caused by 

coal mining. South Africa is the largest producer of carbon dioxide emissions on the 

African continent, generating a whopping 10,165 Mt out of all 13,867 Mt produced 

from 1950-2000 (Munnik, et al. 2010). Measuring the carbon emissions produced by 

each mine or power plant is relatively straightforward. However, it is not as 

straightforward to measure the costs of the externalities those emissions produce. First 

of all, climate change is a global phenomenon in which the carbon emissions of one 

country, China for example, can just as much affect externalities in South Africa as 

South Africa’s own emissions. Secondly, many of the costs of climate change are yet 

unforeseen, and estimations are highly dependent on changes in future emissions. 

Overall, the South African government estimates that the cumulative cost of climate 

change will amount to R723 billion by 2050 (National Treasury Department of SA 

2014). This is probably a conservative estimate.  
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Regulations around carbon emissions are slowly becoming more stringent as 

governments around the world begin to recognize the potentially disastrous costs of 

climate change. This, too, is the case in South Africa, which has developed climate 

change response frameworks and introduced carbon taxes (Munnik, et al. 2010). 

Power plants and the coal mining industry will soon have to adapt production models 

to account for this increasing political pressure, and entrepreneurs can provide a 

service in helping these companies through that process. More specifically, 

entrepreneurs can act as consultants on how to transition to new technologies or 

processes that generate fewer emissions, and resultantly fewer externalities. 

Communities and individuals are also becoming more aware of the dangers of climate 

change, and thus have new and profound expectations of cleaner production and 

environmental consciousness. Perhaps, in fulfilling the aforementioned facilitator 

role, institutional entrepreneurs can also represent these interests. 

 

4.2.2 Removing externalities altogether 
Unfortunately, some of the externalities of coal mining simply cannot and will not be 

internalized by their producers. The costs of acid mine drainage sometimes cannot be 

traced back to the specific mines that they come from, and many mines which have no 

private owners (due to insufficient oversight) still leak acidic water into the 

environment long after their closure. Additionally, the costs of climate change in 

South Africa are not entirely the result of South African production, but rather the 

global production of carbon emissions. Indeed, some of the externalities of coal 

mining simply cannot be mitigated, and even if companies are forced to internalize 

the costs of those externalities, this does not necessarily result in a reduction of the 

environmental damage that results from production.  

 

This paper therefore argues that the best way to reduce the externalities of coal 

mining is to, simply put, stop using coal. The South African economy is currently 

highly dependent on coal in both industry and energy production, but coal use 

worldwide is on the decline (Institute for Energy Research 2016). For a country like 

South Africa, which exports 28% of their coal (making it the fourth largest coal 

exporter worldwide) (Munnik, et al. 2010), the world’s shift towards more sustainable 
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energy sources becomes a huge economic liability. Instead, environmental 

entrepreneurs can become a catalyst for South Africa’s own shift away from coal and 

towards sustainable sources of energy. This would be a great opportunity to remove 

the externalities of the coal industry in SA altogether, while tapping into the new and 

growing industry of renewables.  

 

Additionally, it empowers other elements of a circular economy that are both 

economically and environmentally efficient. More specifically, it emphasizes the 

principle of reducing our dependence on finite environmental resources, as well as 

Ellen MacArthur’s first principle of increasing our reliance on renewable energy. In 

economic terms, such entrepreneurial activity would be converting the external costs 

of the coal industry into investment potential for renewable energy. A study by 

Greenpeace makes a great example of the opportunity costs the Kusile power plant: if 

only 30% of the power plant’s external costs were invested in renewable energy, it 

would be possible to develop no less than 500% of Kusile’s proposed power 

generation (Greenpeace 2002). Let that sink in.  

 

Even despite the inefficient prevalence of coal, 15% of the population in South Africa 

still does not have access to electricity (World Bank 2012). Meanwhile, the Fifth 

Assessment of the Intergovernmental Panel on Climate Change identifies Africa as 

the region most at risk from global warming (Africa Progress Panel 2015). 

Governments are beginning to recognize the need for energy reform, and the Africa 

Progress Report of 2015 argues that this is an opportunity for transformation to more 

sustainable sources of energy (Africa Progress Panel 2015). Entrepreneurs that ride 

the “wave of global innovation” can become leaders in hydropower, solar and wind 

energy (Africa Progress Panel 2015), develop new business models that transform the 

industry, and partner with the government and other organizations to extend the reach 

of electricity to disadvantaged people throughout the country (Africa Progress Panel 

2015) while simultaneously weeding out the economic and environmental 

externalities of the coal industry.  
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4.3 Monopoly Power 
As discussed in the literature review, monopoly power creates market inefficiencies 

that sometimes negatively affect the environment. This derives from the power a 

monopolist has as a price setter, and the fact that a lack of competition reduces the 

need for efficient production processes. Often, a monopolist’s inefficient processes go 

without consequence due to the non-competitiveness of the market. When inefficient 

processes are also environmentally damaging (which is often the case), an increase in 

competitiveness can potentially reform the need for sustainable practices. The 

Electricity Supply Industry (ESI) of South Africa is one such case where the 

monopolistic dominance of Eskom, a state-owned company, has resulted in the near 

exclusive use of coal in energy production and the environmental damage that is 

associated with it. This section will therefore explore the monopolistic circumstances 

of SA’s ESI, the negative environmental and economic impacts of the resulting 

inefficiencies, and the potential for entrepreneurial circular economy initiatives in 

alternative energy.  

 

4.3.1 Eskom’s monopoly over the energy sector 
The South African ESI is dominated by Eskom, a state-owned monopoly. It supplies 

almost all of SA’s electricity (95%), owns the country’s transmission system, and 

even directly distributes more than half of the country’s electricity (Pegels 2010). The 

remainder of electricity distribution is undertaken by local municipal distributors that 

also buy bulk electricity from Eskom (Eberhard, Competition and Regulation in the 

Electricity Supply Industry in South Africa 2001). Some industries also have private 

generation facilities for their own use, accounting for 2.7% of gross energy generation 

(Eberhard, Competition and Regulation in the Electricity Supply Industry in South 

Africa 2001). The monopolistic structure of the ESI in SA can be seen in Figure 2. 
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Figure 2: (Eberhard, Competition and Regulation in the Electricity Supply Industry in South Africa 

2001) 

 

The nature of Eskom’s market dominance can be directly linked to the importance of 

coal in the South African economy. In 2001, Eskom power stations burned 94.1 

million tons of coal, accounting for 93% of electricity generation nation-wide 

(Eberhard, Competition and Regulation in the Electricity Supply Industry in South 

Africa 2001). Today, coal-based energy production has declined slightly to almost 

80%, but still remains a critical component of the ESI.  There are two important 

ramifications of this to note here:  

 

First of all, the political influence of the coal industry cannot be overstated. As 

discussed in the previous section, the coal mining industry became a cornerstone of 

the South African economy due to the abundance of coal and the dire need for energy 

in industry, more specifically other mining industries. This has allowed coalmining 

companies to exert a huge amount of power and influence over the South African 

government, which has no doubt affected the monopolistic structure of energy 

production. This is especially clear when considering that Eskom is a state-owned 

company.  
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Secondly, the political influence of the coal industry has resulted in tax exemption, 

low regulation and little oversight. The result of this, in addition to the abundance of 

coal as a natural resource in SA, is that coal has historically been extremely cheap, 

and Eskom has been able to provide energy at some of the lowest prices in the world 

through its dependence on coal (Eberhard, Competition and Regulation in the 

Electricity Supply Industry in South Africa 2001). This has historically presented 

some entry barriers for entrepreneurs developing alternative energy solutions that 

cannot meet the low cost of coal supply.  

 

For example, one such market barrier is the high path dependency of innovation in 

South Africa. Eskom is responsible for the bulk of investment in energy research and 

development, and is one of the largest employers of university graduates in the field 

(Pegels 2010). Naturally, because of the company’s dependence on coal, the majority 

of this investment is in coal-based energy. Additionally, Eskom uses their influence to 

protect the features of the energy market that are best suited to their competencies, 

and fostering a favorable environment for renewables is certainly not a part of this 

strategy (Pegels 2010). This has led to an extreme national bias in innovation capacity 

towards fossil fuel innovation (Pegels 2010) and the renewable energy industry 

therefore lacks the capacity to affordably innovate new technologies.   

 

Additionally, there is a lot of risk associated with renewable energy. The market for 

renewables is young and lacks maturity, leading to higher volatility and thus higher 

risk (Pegels 2010). Renewable technologies were politically supported through feed-

in tariffs (a type of government subsidy for alternative energy) in SA, and it is often 

uncertain whether a change of legislation will change the economics of a given 

project (Pegels 2010). This presents a market risk, as feed-in tariffs are a market 

creation tool. There is also a technological risk, stemming from the fact that many 

renewable energy technologies are still relatively new. For example, there are only a 

few concentrating solar power facilities in operation worldwide, and how these 

technologies would fare under South African conditions is unknown (Pegels 2010). 

Financial institutions factor these risks into their credit conditions, which increases 

the cost of lending (Pegels 2010) and makes sustainable energy projects less 

competitive.  
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The cost of renewable energy production has also been traditionally higher than the 

cost of energy production from coal in South Africa. Wind energy, one of the 

cheapest alternative energy sources, cost around 0.05 EUR/kWh to produce in 2010 

(Pegels 2010). Meanwhile, the alternative energy source that has most potential in SA 

is concentrated solar power (CSP), which cost about 0.13 EUR/kWh to produce 

(Pegels 2010). Meanwhile, coal-based electricity costs were as low as 0.03 EUR/kWh 

in South Africa, making alternative energy highly uncompetitive. This high cost of 

renewable energy has been especially difficult to sell to municipalities, which profited 

(at least R2.5 bn per year) from reselling Eskom electricity (Eberhard, Competition 

and Regulation in the Electricity Supply Industry in South Africa 2001). 

 

The low prices of electricity might lead one to think that coal-based energy 

production is highly efficient in South Africa and that no market failure exists. 

Indeed, the industry has performed well, and overall access to power has only 

improved from year to year. However, there are some factors that have contributed to 

the low cost of energy that may not necessarily reflect higher efficiency: (1) as 

previously discussed, coal is extremely cheap and abundant in SA compared to other 

countries, (2) Eskom power plants have been the beneficiaries of tax exemption and 

financing subsidies for decades (Eberhard, Competition and Regulation in the 

Electricity Supply Industry in South Africa 2001), and (3) most South African power 

plants were built in the 1970’s and 1980’s when exchange rates were favorable 

(Pegels 2010). The result of this is that the industry has benefitted from an over-

capacity of energy production that wasn’t fully utilized until 2007 (Pegels 2010), 

before which Eskom did not have the need for significantly investing in new 

generation capacity. Additionally, the monopolistic structure of the electricity sector 

has allowed for the costs of these power plants and other investment decisions to be 

passed on to consumers. 

 

However, Eskom has been operating at nearly full capacity since 2007, with hardly a 

margin for fluctuations in peak demand (Pegels 2010). This situation has resulted in a 

series of power shortages in the late half of the 2000’s as demand for energy grows 

(OECD 2013). A major contributor to the rise in demand is the growing middle class, 

and the fact that infrastructure development has greatly increased the country’s access 

to electricity, with 85% of the country having access to power in 2012 (World Bank 
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2012). In response to these power shortages and the spike in demand, electricity 

prices started rising rapidly in 2008 (OECD 2013). While South Africa still had some 

of the lowest prices internationally in 2011, the price rose by 23% from 2011-2012, 

bringing its electricity prices above those of France and the US (OECD 2013). Figure 

3 South African electricity prices relative to other countries in 2012:  

 

 
Figure 3: NUS Consulting (2012), International Electricity and Natural Gas Reporting. 

 

As the strain on capacity continues to grow, the inefficiencies of the current 

monopolistic coal-based energy system will become increasingly apparent and costly. 

It is clear that energy prices will continue to grow, especially considering that many 

of the costs of the externalities of coal production are yet to be incorporated into the 

cost of coal-based energy (as discussed in the previous section). There are, as such, a 

variety of economic motivators for the reform of SA’s ESI, including an increase in 

efficiency (to keep prices as low as possible), unlocking economic value for the 

government, which currently subsidizes up to two-thirds of Eskom’s revenue (OECD 

2013), and the need to increase the competitiveness of the industry to compete more 

effectively in the future global energy market (Eberhard, Competition and Regulation 

in the Electricity Supply Industry in South Africa 2001). Additionally, the global 

competitive effectiveness of South African coal-based energy suppliers also decreases 

as the world begins to recognize the costs/risks associated with climate change, and 

begins to look towards more sustainable sources of energy.  
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Environmental motivations for reforming the current monopolistic structure also 

exist. As discussed in the previous section, a variety of environmental damage results 

from the coal industry, least of which is climate change. It is estimated that even 

without climate change, South Africa might use up all of its surface water resources 

within a few decades (DEAT 2005), affecting not only social costs but also a variety 

of industries. For example, agricultural yield losses of up to 20 percent can be 

expected in South Africa (World Bank 2009).  

 

Fortunately, steps have already been taken towards reforming the electricity supply 

industry. In 2009, the government began exploring feed-in tariffs for renewable 

energy (Eberhard, Kolker and Leigland, South Africa’s Renewable Energy IPP 

Procurement Program: Success Factors and Lessons 2014), which are essentially 

long-term, project-based subsidies designed to provide more certainty for investors 

and reduce some of the costs and risks associated with renewable energy. However, 

these feed-in tariffs were largely unsuccessful, in part due to the fact that the 

reliability of profits in a project are dependent on being able to consistently sell 

energy to the country’s only company allowed to purchase electricity: Eskom. 

Instead, the country has introduced a largely successful competitive tender program 

called the Renewable Energy Independent Power Producer Procurement Program 

(REIPPPP), which will be discussed further below. Other efforts to produce more 

renewable energy include offering tax exemptions for Clean Development 

Mechanism (CDM) revenues, an initiative of the Kyoto Protocol that allows 

developers of low-carbon projects to generate carbon credits and sell them in the 

carbon market (Pegels 2010). 

 

Thus, two things have are clear: (1) there is a serious need for capacity development 

in electricity production that will only continue to grow, and (2) the South African 

government has recognized this need and reform is beginning to take shape (however 

slow it may be). This presents an opportunity for environmental entrepreneurs to 

fulfill this need by implementing circular economic initiatives that generate or 

promote renewable energy, and in the process introduce new competition that solves 

environmentally damaging economic inefficiencies. Such circular economic 

initiatives are aligned with the principle of reduction and Ellen MacArthur’s first 

principle of reducing reliance on fossil fuels, and are effective in not only generating 



58 
 

new sources of wealth, but also reducing the serious environmental damage of the 

coal industry.  

 

So how can entrepreneurs accomplish this? First of all, it goes without saying that 

there is little entrepreneurs can do to produce renewable energy without 

governmental, legislative reform. Many of the barriers aforementioned market 

barriers still do exist, and the monopolistic structure of the ESI is still very much in 

place. That being said, one of the most important ways entrepreneurs can penetrate 

the market (and to aid in convincing the government of reform) is to develop new 

strategies or technologies that reduce the cost of renewables. As the cost of coal 

power increases due to factors previously mentioned, keeping the cost of renewables 

low will make them an attractive alternative that municipalities and the government 

simply cannot ignore. Of course, innovation in renewable energy is a challenging 

endeavor considering the country’s aforementioned lack of capacity for research and 

development in this sector.  

 

Arguably, one of the first steps should therefore be for entrepreneurs to establish more 

research and development via education, think tanks, and research facilities. This 

might also be the most actionable initiative for entrepreneurs to engage in while the 

ESI remains monopolistic and unreformed. It’s important to note that many such 

ventures in innovation capacity might not see profits for a while, at least until the 

energy sector has undertaken reform and the prevalence of renewable energy begins 

to take shape. There is also an inherent lack of risk in developing this capacity, simply 

because even if SA fails to reform the energy market, demand for renewable energy 

and innovation in the field is on the rise worldwide, and SA innovators can surely find 

customers internationally.    

 

However, the beneficial effects of innovative reform are indirect and will not begin to 

take effect for a while. More immediate results can be achieved by seeking 

opportunities in the existing and future investments of the REIPPPP program. To 

date, 64 projects have been awarded to the private sector (Eberhard, Kolker and 

Leigland, South Africa’s Renewable Energy IPP Procurement Program: Success 

Factors and Lessons 2014), 6,377 MW of renewable energy capacity has been 

procured (NUS Consulting 2016), and private investment has amounted to US$200 
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billion (NUS Consulting 2016). The REIPPPP has also stimulated much needed 

foreign direct investment (FDI), accounting for 25% of private investment, and 

created 25,000 jobs (NUS Consulting 2016). Additionally, the program is geared 

towards producing an additional 17,800 MW by 2030 (NUS Consulting 2016). The 

REIPPPP is therefore a great opportunity for environmental entrepreneurs to secure 

funding for circular economic projects in the ESI. For example, a 39 turbine, 80 MW, 

R1.9 billion wind farm was opened in July 2016 and was connected directly to the 

grid. Meanwhile, concentrating solar power seems to have the most potential, being 

able to provide enough energy for the expected demand in 2025 using only 1.25 

percent of “high radiation land” – or land that has the most solar potential (Pegels 

2010). According to Eskom data, South Africa’s expansion plans include producing 

over 11,000 megawatts from renewable energy (out of 49,000 total) in the future 

(Bloomberg 2015). However, it’s important to note that in developing entrepreneurial 

projects like this, independent power producers (IPP) are only introducing new 

competition to electricity production, and are still unable to repair the monopolistic 

market failure of energy distribution. The aforementioned wind farm, for example, 

still sells its energy to Eskom who then distributes the electricity to municipalities and 

consumers.  

 

Hopefully the electricity distribution industry is also reformed in the future to allow 

for more competition. On average, distribution losses (the amount of electricity 

injected into the distribution network that could not be billed) are around 25 percent – 

well above the international norm of 10 percent (International Monetary Fund 2013), 

and introducing competition to the industry might promote more sustainable modes of 

distributing electricity. Elements of the Ellen MacArthur foundation’s second 

principle of circulating product resources, maintaining and prolonging product life, 

and recycling materials can then subsequently be implemented to increase efficiency, 

save costs, and reduce environmental damage. For example, using thinner wires 

(possibly made of a different material) to transport electricity would reduce the 

amount of metal needed, and lower costs. Alternatively, putting the wires 

underground would possibly prevent people from stealing the metal, mitigate damage 

from storms or other natural events, and possibly save on manufacturing costs and the 

need to build new infrastructure that requires additional natural resources. Energy 

distributors can also repair some of the inefficiencies of the monopolistic system by 
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innovating technologies or strategies that reduce the need for long distance energy 

transportation, resulting in fewer costs and less wiring. For example, portable or 

easily installable solar panels or wind turbines that can be used by local communities 

or even single households to generate electricity. This would be especially effective 

considering that the industry has traditionally incurred losses in its sales to residential 

and rural customers (Eberhard, Competition and Regulation in the Electricity Supply 

Industry in South Africa 2001).  

 

4.4 Inappropriate Government Intervention 
Inappropriate government intervention that negatively affects efficiency largely boils 

down to the subsidization of inefficient industries. These subsidies have adverse 

environmental impacts when targeted at industries that are harmful to the 

environment. This section will therefore discuss two relevant industries in which 

environmentally harmful subsidies (EHS) have resulted in environmental damage. 

First of all, subsidies towards the energy industry will be analyzed. More specifically, 

how removing subsidies for fossil fuels and coal-based electricity and introducing 

subsidies for sustainable energy could create opportunities for entrepreneurs. 

Following will be a brief analysis of the agricultural industry and how subsidies have 

led to water degradation. Many of these subsidies have since been removed, and the 

effects of this will be discussed.   

 

4.4.1 Energy subsidies 
South Africa implements a variety of potentially environmentally harmful policy 

measures that subsidize the electricity supply industry (ESI). More specifically, “the 

largest source of EHS in the energy sector relates to coal and electricity” (OECD 

2013). Not only do these subsidies lead to environmental harm, they often lead to 

economic loss as well. Some of these EHS’s and their environmental/economic 

impacts will be discussed below:  

 

First of all, coal used for electricity generation is tax free, and transport fuel and 

kerosene for heating are exempt from the value added tax (VAT). This zero VAT rate 

on fuels and diesel cost the public budget an estimated R13.5 billion in lost revenue 
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from 2010-11, equivalent to 2% of tax receipts (OECD 2013). This cost has only 

increased since. The lower end-use prices also reduce the incentive for efficient 

energy use. In other words, if people and companies can access fuel more affordably, 

they are less likely to conserve its use.  

 

Secondly, Eskom (the monopoly of the SA ESI) has preferential access to 

domestically produced coal and pays prices that are way below the export price of 

coal due to medium-term, state-sponsored contracts (OECD 2013). This implied 

subsidy accounts for almost two-thirds Eskom’s revenue, and represents almost 2.5% 

of the country’s GDP (OECD 2013). As previously discussed, this is one of the 

reasons that electricity has been so cheap in the past in South Africa compared to 

other countries. These low energy prices have attracted more investment in energy-

intensive industries such as aluminum smelting, and increased overall energy 

consumption in the country (OECD 2013), leading to South Africa becoming one of 

the most carbon-intensive economies in the world. Subsidies are thus a large 

contributor to many of the negative environmental implications of the coal industry 

discussed throughout this paper.  

 

However, as discussed in the previous section on monopoly power, the price of coal-

based electricity has been steadily on the rise in South Africa. This is a welcome 

move that will remove implicit subsidies to energy consumption providing energy 

consumers with the right incentives to use energy efficiently (OECD 2013). Many 

companies are already beginning to increase energy efficiency in response to price 

hikes (DNA Economics 2011). In fact, the International Energy Agency (IEA) 

estimates that subsidies for fossil fuel consumption have declined substantially due to 

increasing energy prices (OECD 2013). South Africa actually seems to have lower 

fossil fuel subsidies compared with many other developing countries (1.4% of GDP in 

Mexico, and 2.5% of GDP in India), accounting for only 0.3% of South Africa’s GDP 

(OECD 2013). Phasing out the remaining subsidies could reduce South Africa’s 

greenhouse gas emissions by up to 3% by 2050 (OECD 2013), as well as promote the 

transition to renewable energy. That being said, to accomplish this will require 

removing the implicit subsidies inherent in Eskom’s preferential access to cheaper 

coal. Until Eskom is forced to pay full price for coal, energy prices will remain lower 

than they should otherwise be.   
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Arguably, it seems the removal of remaining subsidies will inevitably occur as a 

natural reaction to the increasing prices of electricity. Thus, there is perhaps no need 

for entrepreneurial activity to repair this market failure. Instead, political 

entrepreneurs should be looking to influence the government to introduce subsidies 

that benefit renewable energy. According to The Ellen MacArthur Foundation’s first 

principle of increasing renewable energy dependency, renewable sources of electricity 

are more sustainable and more economically efficient. As such, introducing subsidies 

to benefit this industry would increase the economic efficiency of the ESI as well as 

mitigate some of the negative environmental side effects of fossil fuels (much of 

which has already been discussed in this paper).  

 

Unfortunately, the feed-in tariffs, an effective subsidy plan introduced in 2009, were 

ineffective due to the prominence of Eskom’s power as the sole purchaser of energy 

in the country. As a result, it was difficult to acquire investment for new projects 

despite the subsidization of renewable energy, and subsidies were resultantly 

ineffective. Political entrepreneurs that look to lobby the government should thus take 

this into account. Furthermore, this begs the question of how effective subsidies for 

renewable energy can be under the current monopolistic system, and whether it is 

worthwhile for political entrepreneurs to engage in political lobbying at all. 

 

4.4.2 Agriculture subsidies 
Although agriculture accounts for a small portion of GDP (3%), the industry 

consumes about 62% of water (OECD 2013). This makes agriculture a critical 

industry for ensuring environmental sustainability seeing as the country is already 

encountering water shortages (and will continue to do so). Environmentally harmful 

subsidies (EHS) can therefore have a detrimental environmental impact by 

encouraging overproduction, overconsumption, and unsustainable farming practices 

(as is often the result of EHS’s in agriculture). Fortunately, South African agricultural 

subsidies are actually very low compared with other countries. In fact, agricultural 

support has dropped from 1% of GDP in the late 1990’s to only 0.3% of GDP in 

2008-10, compared to the average of 0.9% seen in other OECD countries (OECD 

2013). 
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That being said, water use is implicitly subsidized as little progress has been made in 

licensing users and water use therefore remains largely unmeasured and unpaid for 

(OECD 2013). Additionally, large-scale farmers have often been able to use water 

without restriction while smaller and poorer farmers have been forced to pay for 

licenses and lack the infrastructure to extract water effectively (OECD 2013). This 

incurs negative environmental impacts in the form of promoting the overuse of water 

by large-scale farmers that do not have to pay for the resource and lowering the 

effective cost of agricultural production, encouraging expansion and overproduction. 

Additionally, it implicates negative economic impacts on smaller and poorer farmers 

that incur higher relative costs due to the enforcement of licensing. This is especially 

burdensome considering the economic hardship this demographic usually suffers from 

to begin with. It is also highly inefficient and contrary to circular economic principles, 

which promote sustainable agricultural methods, recycling of resources, and reducing 

the overall use of scare natural resources.  

 

Unfortunately, it’s difficult to pinpoint a valid path entrepreneurs can take to repair 

this market failure. The issue at hand is a question of governmental subsidization 

through insufficient enforcement, and thus requires legislative action remedy it. 

However, there is likely a lack of economic incentive for entrepreneurs to lobby the 

government seeing as the demographic that are most negatively impacted are small 

and poor farmers – a demographic that probably cannot afford to pay for political 

lobbying. Meanwhile, the larger corporations are benefiting from a competitive 

advantage evident in the lack of enforcement. Political entrepreneurs would therefore 

lack clients and customers to represent.  

 

4.5 Imperfect Information 
Informational gaps can affect both consumers and producers to generate economic 

and environmental inefficiency. When producers lack information about technologies, 

processes, or modes of supply they fail to unlock the potential cost savings that can be 

discovered in them. Often, these cost savings also reflect the use of fewer natural 

resources (as discussed in the literature review) and less environmental damage. 

Additionally, consumers are not able to accurately express their views in buying 

behavior if they lack sufficient information about the products they are consuming. As 
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a result, the demand for more sustainable products often goes unrealized when this 

information gap exists. This section will look at the informational deficiencies that 

exist for smallholder farmers in South Africa and how those information gaps result in 

economic and environmental damage. The opportunities for entrepreneurs to 

implement circular economic initiatives that close these gaps will then be explored. 

It’s important to note that consumer-based information gaps will not be discussed 

because organic farming is often too expensive for smallholder farmers, and thus it is 

likely that smallholder farmers cannot supply that demand even if it is discovered. 

 

4.5.1 Imperfect information in smallholder farmers  
Historically, the racism and discriminatory policies of the apartheid government have 

created a dualistic agriculture sector in South Africa, in which the large-scale, white-

owned industry has been politically supported and subsidized, and the predominantly 

black, smallholder farmers have been marginalized (Oettle, et al. 1998). As a result, 

the agricultural industry can be characterized by a well-developed commercial 

farming sector and a poorly developed smallholder sector (Thamaga-Chitja and 

Morojele 2014). Smallholder farmers therefore face a variety of challenges, including 

limited resources, technology, and access to capital (UNEP and IFAD 2013). 

Additionally, the lack of education and infrastructure in rural areas where most 

smallholders live has largely contributed to a large information deficiency in regards 

to sustainable agricultural practices. 

 

This lack of adequate information leads to inefficient agricultural practices that are 

both damaging to the environment and economically costly. Changing these practices 

is thus especially important due to the increasing food consumption and stressing 

implications of climate change on the industry. South Africa’s population is growing 

at a rate of almost 2% per year and food production or imports must double while 

using the same or fewer natural resources to feed the growing population (Goldblatt 

2010). Only 12% of the country’s land is suitable for rain-fed crops (falling short of 

many other countries) (Goldblatt 2010), and this number will likely shrink as the 

negative effects of climate change, such as drought, begin to become increasingly 

impactful.  
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This means that in order to meet future demand for food, an intensification of 

agricultural production is necessary considering that agricultural expansion is not 

possible. The main concept of the circular economic model is to maintain or increase 

economic yield while reducing environmental impact and use of natural resources. As 

such, increasing agricultural production while reducing the industry’s dependence on 

natural resources is arguably a challenge well suited for a circular economic solution. 

Proponents of Ellen MacArthur Foundation’s second principle are especially 

applicable in this regard. More specifically, optimizing resource yields by circulating 

products and creating regenerative processes that maintain/prolong, reuse, and recycle 

components of food production. There are a variety of unsustainable farming 

practices that currently exist in smallholder farming (as the result of, among other 

things, informational gaps), to which many of these circular economic principles can 

be applied. Some of these practices and recommendations for sustainable alternatives 

and best practices will be discussed below:  

 

Land and soil 

Due to the limited amount of arable land in South Africa, proper land management is 

essential to both increasing fertility for higher crop yields, as well as preventing the 

degradation of existing nutrients in the soil. Fertilizers, when correctly applied, can 

increase crop yields and can thus protect the environment by reducing the need for 

agricultural expansion (Goldblatt 2010). Yet, when fertilizers are overused they can 

cause major damage to the environment by polluting groundwater and releasing 

nitrous-oxide (a greenhouse gas that is 300 times more polluting that carbon dioxide) 

(Goldblatt 2010). Additionally, fertilizers can severely reduce crop yield by killing 

organic matter in the soil (Goldblatt 2010). This can lead to a vicious cycle where the 

farmer compensates for declining fertility by using more fertilizer. If continued, this 

can lead to salty soil that many crops cannot survive in (Goldblatt 2010). More than 5 

million hectares of cultivated land were reportedly acidified in South Africa in 2009, 

and the problem has likely only gotten worse since (Burger 2008/9). Farmers 

therefore have the task of properly balancing their use of pesticides, something that 

cannot likely be accomplished without access to the correct information on the 

amount and type of fertilizers that are best suited to their circumstances.  
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Incorrect use of machinery can also have negative effects on soil quality. Ploughing, 

the process of turning over and drying out cold and wet soil is a traditionally 

European practice that has become a general, widespread practice throughout the 

world. However, in South Africa this serves little benefit considering that soil is 

usually extremely dry to begin with (Goldblatt 2010). In fact, it can lead to highly 

damaging effects on the soil, such as lower water infiltration and erosion of the 

topsoil (Goldblatt 2010). Additionally, the increased use of heavy machinery has 

resulted in soil compaction that further increases the proneness of soil to erosion 

(Goldblatt 2010). Smallholders should instead practice no-till farming and reduce 

their dependency on heavy machinery (although it is probably unlikely that a huge 

amount of heavy machinery is used by smallholders). This not only ensures that the 

soil is less prone to erosion, but also reduces fuel costs (and emissions) for the farm 

(Goldblatt 2010). Between crop rotations, the soil should also be planted with cover 

crops to further reduce proneness to erosion (Goldblatt 2010).  

 

The largest agricultural sector in South Africa is livestock (Goldblatt 2010). 69% of 

the country’s land is suitable for grazing, but the total area of grazing land has been 

on the decline while herd populations have steadily grown (Goldblatt 2010). As a 

result, overgrazing is a serious threat and most land is stocked beyond its long-term 

carrying capacity (Goldblatt 2010). Overstocking can cause trampling of the soil, 

leading to reduced productivity, erosion, and desertification (Goldblatt 2010). 

Economically, this simply is not sustainable in the long run and will lead to lost 

economic profits should overstocking continue. Not only do farmers need to maintain 

sustainable herd sizes, they should also rehabilitate degraded vegetation. This requires 

a knowledge of veld improvement techniques (Goldblatt 2010) that is often lacking.  

 

Water 

As mentioned throughout this paper, South Africa is increasingly struggling with 

water shortages. The dwindling water supplies will only become less available over 

time, making it difficult for farmers to increase agricultural production according to 

demand. As such, finding ways to maintain soil integrity despite future water 

shortages is critical. Irrigation is an age-old method of increasing agricultural yield 

and expanding the arable area (Goldblatt 2010). Considering that only 1.5% of South 
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Africa’s land is under irrigation (Burger 2008/9), irrigating might seem like an 

obvious means of increasing productivity in less arable parts of the country. 

Unfortunately, the majority of land in South Africa is not suitable for irrigation, and 

unknowledgeable farmers are expanding irrigation into these areas (Goldblatt 2010) 

resulting in both environmental harm and long-term economic costs. Considering that 

irrigation already accounts for the extraction of 63% of available surface water in 

South Africa, and that all of the country’s water resources have already been fully 

allocated, inefficient irrigation in unsuitable areas can further strain the already 

limited resource pool for other farmers, resulting in lower productivity down the line.  

 

Additionally, properly managing land use, runoff, and enhancing water supply is 

equally important seeing as farmers will need to double water usage in order to meet 

expected demand in 2050 (Goldblatt 2010). Pesticides, for example, can run off from 

farms and pollute nearby water sources. Not only does this have major health 

implications, it also reduces water supply by making the water undrinkable and 

unusable for irrigation. Poorly applied fertilizers can have similar effects (Goldblatt 

2010). Additionally, soil erosion from farms can flow into rivers changing their flow, 

reducing the storage capacity of dams, and resulting in the need for expensive water 

filtration plants (Goldblatt 2010). Farmers can therefore implement some land 

management practices that increase sustainability, such as building up soil organic 

matter to reduce water evaporation, implementing water-recycling techniques where 

possible, and using drought-resistant crops (Goldblatt 2010). Invasive vegetation can 

also have major impacts on water use, accounting for the consumption of almost 3 

billion liters of water per year (Goldblatt 2010). Farmers should remove invasive 

plants to reduce the water consumption of their land. 

 

Biodiversity and Ecosystems 

Biodiversity is a major contributor to proper and efficient land use. The lack of 

biodiversity is both damaging to the environment and can lead to a loss of 

productivity. For example, honeybees that provide a valuable service in pollinating 

plants are being killed off by pesticide use (Goldblatt 2010). However, many farmers 

are being encouraged to engage in high-input production in order to obtain 

commercial status, and as a result are pressured into using more pesticides (Goldblatt 
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2010). While these pesticides might generate short-run boosts in production, in the 

long run they can reduce biodiversity and thus production. Meanwhile, a variety of 

pest and herb control methods can be used that do not damage the biodiversity of 

farmland (Goldblatt 2010), which many farmers are often unaware of.  

 

Additionally, the overwhelming use of limited monoculture species is leading to 

decreased agricultural biodiversity. This presents a risk to the future success of 

agricultural production, especially in the face of climate change (Goldblatt 2010) due 

to the narrowing selection of crops and livestock available. Diversifying agricultural 

species is similar to diversifying a stock portfolio: it increases long-term viability and 

reduces risk.  

 

The role of entrepreneurs 

As previously discussed, these unsustainable practices are often the result of a lack of 

information when it comes to smallholding farmers. Replacing them with more 

sustainable alternatives related to elements of the circular economy would unlock 

greater resource yields, increase productivity, and result in less environmental 

damage. However, the question then arises as to entrepreneurs can close the 

informational gap that is present, while also creating viable business opportunities. 

Simply sharing information with smallholders, while surely benefitting the farmer, 

provides little financial incentive to the entrepreneur. This is especially challenging 

considering that many smallholding farmers are poor (UNEP and IFAD 2013).  

 

One way to accomplish this is to sell an institutional service to the government. 

Entrepreneurs can provide informational services to smallholders on the various 

circular economic principles that can be implemented to increase agricultural 

productivity and environmental sustainability. This would be attractive to the South 

African government considering the national importance of water use and agricultural 

production. In this sense, the government would be investing in the long-term cost 

savings that would be derived from increased agricultural productivity and more 

sustainable water and land use. Assuming the South African government is able to 

recognize the value in such an informational service, this could be a viable business 

model for prospective circular economic entrepreneurs.  
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Alternatively, entrepreneurs who have developed technologies that increase the 

sustainability of farms through circular economic principles can provide free and 

accessible information to smallholders as an introduction to the importance of those 

technologies. In other words, it is difficult for entrepreneurs to sell a product if 

smallholders are not aware of the value and importance that product provides. For 

example, entrepreneurs who have developed more efficient irrigation technologies 

that save water can provide information on the economic and environmental value in 

more sustainable irrigation techniques. This would not only allow the entrepreneur to 

close the informational gap that prevents many farmers from incorporating 

sustainable irrigation techniques, but also make their product more marketable.  

 

However, because many smallholder farmers are disadvantaged and impoverished, 

they often lack the capital to implement new technologies or processes even if they 

have the information available. Perhaps an alternative to coupling information sharing 

with technology innovation might therefore be to develop a business model around 

microfinance. More specifically, entrepreneurs can share information about 

sustainable processes or technologies, and provide the needed capital for 

implementation through micro-investments. They would then be able to generate rents 

off interest rates or equity ownership from these investments, while simultaneously 

solving the economic and environmental challenges associated with the unsustainable 

practices that result from a lack of information. That being said, entrepreneurs should 

be wary of the potentially devastating economic effects of microloans in developing 

countries, where similar businesses have only pushed disadvantaged people further 

into debt (Bateman 2013). 
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5. THE ROLE OF GOVERNMENT 
 

One thing that has become strikingly clear throughout this analysis is that many of the 

entrepreneurial circular economy initiatives mentioned are hindered by government 

regulation or lack thereof. For example, the state-run monopoly of the energy industry 

creates market barriers that prevent entrepreneurs from participating. Although this is 

slowly reforming, there is little entrepreneurs can currently do in the way of 

electricity distribution without a significant policy change. This raises the question of 

what the role of the government is in protecting the environment and empowering 

entrepreneurial circular economic initiatives.  

 

In many ways, the South African government has failed in protecting the 

environment. This is evident in the fact that the country is one of the world’s most 

coal-intensive economies, and can be observed in the significant health challenges 

that are affecting people across the country (Munnik, et al. 2010). There are several 

reasons for why the government has struggled in addressing environmental 

challenges:  

 

First of all, the new government (since 1994) is committed to righting the wrongs of 

the apartheid government and empowering previously disadvantaged people. One 

such case is the Black Economic Empowerment (BEE) program, which aims to give 

racially oppressed groups economic privileges that were not previously available to 

them. This involves skill development, employment preference, and specifically 

targeted initiatives such as purchasing land from white owners to be redistributed to 

black farmers (Iob 2012). However, the result of this is that social reform is 

prioritized over environmental protection, and in some cases social reform is 

implemented at environmental (and economic) expense. For example, the 

redistribution of farmland to disadvantaged people sometimes results in new owners 

that have little or no experience in farming, leading to an aforementioned 

informational gap that ultimately causes environmental and economic harm. Another 

example is the conversion of mineral rights to a public good. The reason behind this 

policy was to make mineral rights available to people who were previously excluded 
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from land ownership and the mining industry, yet, as discussed, this policy has also 

resulted in new economic and environmental inefficiencies.  

 

Secondly, the government often lacks the funding and capacity necessary to develop 

or enforce compliance-based environmental regulation. Consider, for example, the 

mining industry where regulations are in place to prevent damaging practices but 

these regulations are largely unenforced. For example, the National Water Act 

(NWA) of 1998 regulates the use of water for mining and supports a “polluter pays” 

principle in which mines are held liable for the pollution they create (Munnik, et al. 

2010). Yet the Department of Water Affairs has been unable to enforce this policy in 

practice, in large part due to the fact that only 79 inspectors are employed in the entire 

country (Munnik, et al. 2010). Capacity constraints and lack of funding are challenges 

that characterize many developing countries, and South Africa is in no way immune 

to this.  

 

Thirdly, the political influence of industry is huge in South Africa, and this often 

prevents environmental progress. According to KPMG, the mining industry 

contributes to 18% of GDP and over 50% in foreign exchange earnings (Smit 2013). 

This gives the industry a huge amount of resources to influence government and 

regulation, and although the externalities associated with mining generate huge costs 

for society, environmental regulation is not in the interest of the mining industry due 

to the costs of compliance. In the past, this has led to weak regulatory frameworks, 

and today it hinders further progress. Corruption is also a political factor to consider, 

and evidence shows that the mining industry contributes greatly to corruption, which 

can be observed in the fact that local mines often result in higher corruption in nearby 

areas that were previously less corrupt (Kotsadam, et al. 2015).  

 

While these regulatory shortcomings have resulted in less environmental protection, 

they are also indicative of economic costs on both society and the government. As has 

been shown throughout this paper in both theoretical literature and the analysis, 

environmental inefficiencies are often the cause of economic inefficiencies and vice 

versa. In this sense, there are a variety of governmental benefits to be realized in 

appropriate environmental regulation. First of all, it can repair some of the market 

failures that exist, and in the process increase economic efficiency (leading to 



72 
 

economic growth). This is beneficial to the country as a whole, but also promotes the 

self-interest of policy makers looking to get re-elected. Additionally, it indirectly 

benefits the governmental budget due to the tax revenues earned from a better 

performing economy.  

 

It also cannot be ignored that the negative impacts of environmental damage 

disproportionately impact disadvantaged people. Environmentally unsustainable 

growth is depleting natural resources upon which poor people depend (Gower, Pearce 

and Raworth 2012), and poor people often bear the costs of environmental 

degradation while being excluded from benefitting from that growth. For example, 

poor people are more likely to be exposed to pollution in the workplace or their home, 

especially in South Africa where many poor people live in highly polluted townships, 

and some even live on deserted coalmines where a variety of negative environmental 

impacts exist (Schneider 2015). Arguably, repairing some of these environmental 

challenges could therefore greatly benefit the disadvantaged people of South Africa 

who especially suffer from environmental degradation. Additionally, proper 

government regulation could simultaneously achieve environmental protection while 

also promoting the goals of initiatives like Black Economic Empowerment.  

 

However, this paper argues that compliance-based regulation might not be the best 

option for South Africa. It is expensive to implement and enforce, and governmental 

institutions simply do not have the funding or capacity to do so. Pierre Desrochers (as 

discussed in the literature review) also offers an interesting perspective on the 

inefficacy of compliance-based regulation. He argues that resource recovery and the 

elements of the circular economy are natural cost-saving processes that were 

employed in the past (but not today), and that the key to environmental regulation is 

therefore developing an institutional framework that forces firms to internalize 

externalities while also giving them the freedom to develop new and profitable uses 

for byproducts.  

 

This paper therefore argues that in light of the constraints the government faces in 

implementing new regulation, government policy should additionally focus on 

developing an institutional framework that enables entrepreneurs to more effectively 

implement some of the circular economic initiatives discussed throughout this paper. 
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By empowering entrepreneurs to solve environmental challenges, the government 

might be able to achieve some of their environmental and economic goals without the 

necessity for expensive compliance-based regulation. Furthermore, in order for 

entrepreneurs to repair some of the market failures discussed in this paper, 

government empowerment of entrepreneurs is not only beneficial, but also a 

necessity. This being said, institutions that promote entrepreneurial initiatives are not 

the only type of policy the South African government should be engaged in, and 

compliance-based regulation is still highly valuable as long as it can be effectively 

enforced. As such, compliance-based regulation should in no way be discarded as an 

alternative to entrepreneurial activity, but rather used as a supplement.  

 

Another point to make is that the government can specifically empower 

disadvantaged people as part of entrepreneurial initiatives. Not only would this result 

in some of indirect benefits to disadvantaged people, but it would also generate new, 

direct economic benefits to Blacks, Coloureds, Indians, and Women (groups 

identified as disadvantaged) that are targeted by the initiative. For example, rather 

than simply redistribute farmland to disadvantaged people, the institutional reach of 

the BEE can be utilized to develop an educational program for potential new farmers, 

and include the acquiring of land as part of the program. Furthermore, as suggested in 

the previous section, the government can hire entrepreneurs who provide this 

informational service rather than provide the service itself (considering that the 

government is not specialized as an institution in providing this service). This method 

of empowering entrepreneurs would enable the government to address three major 

policy challenges – social, environmental, economic – all in one strategy.  

 

Arguably, some of these recommendations have already been taking shape, and steps 

have indeed been taken towards implementing an institutional policy framework for 

environmental protection. The Recycling and Economic Developing Initiative of 

South Africa (REDISA), an NGO that has gained governmental support, is the 

country’s leading circular economic initiative. It is in part the result of the realization 

that a circular economic model can provide both economic and environmental 

benefits. The goal of this institution is to reduce the environmental impact of various 

industries, and implement circular economic principles throughout the South African 

economy. So far, it has received global attention for its highly successful tire-
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recycling program, and the institution was a runner-up in The Circulars 2016, an 

international award for circular economic initiatives (REDISA 2016).  

 

The Waste Tyre Plan is a great example of government empowerment of 

entrepreneurship. The plan involves collecting tires from around the country and 

converting them into new sources of wealth through recycling and secondary 

industries that make products from the recycler output (Davidson 2014). REDISA 

estimates that there are 60 million waste tires lying in stockpiles nation-wide, 17,000 

tons of which have already been collected (REDISA 2016). In the past, only 4% of 

tires were recycled, and REDISA has been able to raise that to 19% by 2014 (Perella 

2015). However, accomplishing this would not have been possible without 

governmental support. Tire manufacturers and importers are legally required to 

register with REDISA, and are charged a fee of R2.30 for every kilogram of rubber 

tire produced (Davidson 2014). The taxes generated from this are then used to support 

the infrastructure needed to collect, store, transport, and process the tires.  

 

The strategy has been effective in enabling the government to implement 

environmental regulation without the need for expensive compliance-based oversight. 

Not only are there obvious environmental benefits in reducing the amount of rubber 

waste that lies in landfills throughout the country, economic benefits are also 

prevalent. For one, the implementation of a tax on rubber producers forces those 

producers to internalize at least some of the externalities of rubber pollution. 

Secondly, the circular economic strategy of REDISA is to convert tire waste that 

normally provides no economic value into new sources of wealth. Not only does 

REDISA as an organization benefit economically, but also do the organizations that 

operate within this network, such as the producers of new products from the recycled 

rubber.  

 

The economic benefits of the Waste Tyre Plan can be seen in the 3,000 jobs it has 

created (REDISA 2016). Of these 3,000 jobs, 98% of them have benefitted previously 

disadvantaged people, 41% of the workers are between the ages of 18-35 (the group 

with highest unemployment rates), and 37% are women (Perella 2015). This 

exemplifies how enabling circular economic entrepreneurship can also allow the 

government to achieve their social goals of empowering disadvantaged people.  
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Furthermore, according to Hermann Erdmann, the CEO of REDISA, the organization 

has been able to put 80% of revenue collected from the waste management fee 

(mentioned above) back into local communities by creating a market for the handling 

of waste. The program is also committed to new business development as an essential 

combatant to unemployment in the country (REDISA 2016), and contracts small 

businesses and other entrepreneurs as part of its value chain. This has empowered 

additional entrepreneurs to participate in solving environmental challenges as part of 

the circular economy, while simultaneously generating economic value.  
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6. CONCLUSION 
 

South Africa faces a variety of economic and environmental challenges, including 

high unemployment and one of the most carbon-intensive energy sectors in the world. 

Yet the financial and capacity constraints of the South African government mean that 

expensive compliance-based regulation is perhaps not the best option for solving 

these challenges. This paper has therefore set out to explore how entrepreneurs can 

implement circular economic initiatives to reduce environmental degradation while 

simultaneously increasing economic efficiency. More specifically, the analysis has 

looked at existing market failures and how they actually provide opportunities for 

entrepreneurs.  

 

A major methodological underpinning of the analysis is the recognition that although 

it is impossible to be entirely encompassing of all disciplines of study, a multi-level 

analytical framework that makes use of multiple disciplines can provide a more 

accurate representation of the area of study. This paper has therefore relied on 

environmental economics for the backbone of analysis, while also making use of 

entrepreneurial, political, and social methods. This is also reflected in the 

methodological decisions made.  

 

First of all, a critical realist theoretical background justifies the importance of context 

and meaning in analysis. Unlike constructivism or positivism, the advantage to critical 

realism is its openness to utilizing a combination of methods. As a result, both an 

inductive and deductive approach were used in the research design of the paper, 

allowing arguments to evolve throughout the paper while still staying true to their 

theoretical underpinnings. Additionally, quantitative and qualitative sources of data 

are used as part of a mixed-model method of research. The critical realist background 

also fits well with the multi-level case-study approach this paper has taken in 

analyzing the South African situation.  

 

A comprehensive literature review was therefore developed to not only addresses the 

research question at hand, but also expose relevant and important context surrounding 
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the research area. The main point of this literature review was to explore three major 

subsets of theoretical background:  

 

The first subset is the concept of a circular economy, which is an economic model 

focused on reducing the environmental impact of economic activity. The main 

argument here is that processes and products that reduce environmental impact also 

increase economic efficiency by reducing, reusing, and recycling valuable natural 

resources.  

 

The second subset is a theory on the Symbiosis of the Environment and 

Entrepreneurship. In this theory, Dean and McMullen combine environmental 

economics with entrepreneurial theory to make the argument that entrepreneurs can 

reduce economic inefficiency and solve environmental challenges by repairing market 

failures. They identify five environmentally relevant market failures, but do not 

exclude the relevance of other market failures.  

 

The final subset includes several theories outlining the policy dilemma of 

entrepreneurial growth vs. environmental regulation. More specifically, articles by 

Pierre Desrochers and others explore how compliance-based regulation is not always 

the most effective way to solve environmental challenges, and that more 

economically viable options might be more valuable to policy makers.   

 

The main part of this paper’s analysis has thus combined literature on circular 

economic theory with Dean and McMullen’s theory on the Symbiosis of the 

Environment and Entrepreneurship. More specifically, the section on South Africa’s 

Environmental Market Failures exposed five different market failures that South 

African entrepreneurs can repair by implementing circular economic initiatives:  

 

1. Public goods: the establishment of mineral rights as public goods has made 

them non-excludable. As a result, all relevant actors are incentivized to exploit 

mineral deposits as quickly and cheaply as possible, and landowners can no 

longer enforce their vested interest in sustainable use of the land. As such, no 

market mechanism exists to pressure companies to implement more efficient 

and sustainable mining practices. It is argued that entrepreneurs can make use 
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of the existing legal framework and develop technologies that help the 

government enforce environmental regulation that is already in place. Property 

rights in wildlife preservation are then used as a case that shows the successful 

implementation of private property rights to protect the environment. 
 

2. Externalities: the externalities of coal mining, one of the country’s largest 

industries, include acid mine drainage and air pollution. It is argued that due to 

poor government oversight of the 20th century, and the difficulty often 

associated with tracing AMD, it is impossible for entrepreneurs to force 

mining companies to internalize all of the external costs of coal mining. Air 

pollution is another externality that results from the coal industry, both 

through the health effects of coal mining itself and the societal costs of climate 

change. It is shown that entrepreneurs can act as facilitators between the coal 

industry and individuals or communities that are negatively affected by these 

externalities, as well as develop technologies that reduce the costs of those 

externalities. However, it is argued in the final part of this section that the only 

real way to remove the externalities of the coal industry is to stop using coal. 

AMD and carbon emissions are unavoidable environmental impacts that result 

from coal, and the only true solution to this is investment in renewable energy. 
 

3. Monopoly power: the monopoly power of Eskom, the country’s primary 

producer and distributor of energy has resulted in an overdependence on cheap 

and dirty coal. However, rapid increase in demand and the need for new 

capacity is raising the cost of energy, creating an opportunity for entrepreneurs 

to enter the market with attractive renewable alternatives. However, regulatory 

reform is still needed to fully empower entrepreneurs.  
 

4. Inappropriate government intervention: governmental tariffs have 

subsidized inefficient and environmentally damaging practices in the energy 

supply and agriculture industries. However, the removal of these subsidies is 

already occurring. It is therefore argued that entrepreneurs should instead 

focus on motivating policy makers to implement new subsidies for more 

efficient and sustainable economic activities, such as renewable energy and 

water-saving crops.  
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5. Imperfect information: the lack of access to correct information has left 

smallholder farmers at a disadvantage. As a result, many are employing 

farming practices that are not only environmentally damaging but also 

economically inefficient. Entrepreneurs can thus offer informational services 

to these farmers, building a business model around governmental 

procurement, technological innovation, or investment in sustainable 

smallholder projects.  

 
It was observed throughout this analysis that in some (if not many) cases, 

entrepreneurial circular economic initiatives would be largely unsuccessful without 

governmental policy changes. The following section therefore utilizes the concepts 

discussed in the Additional Surrounding Literature section to address how the South 

African government can employ a bottom-up approach to environmental protection 

by empowering entrepreneurs to repair market failures. Doing so would encourage 

entrepreneurial growth, help to solve some of the environmental challenges the 

country is facing, and achieve the longstanding policy goal of redistributing wealth to 

previously disadvantaged people.  

 

The findings of this paper show that it is possible to solve environmental challenges 

in an economically productive way. Furthermore, it dispels the myth that developing 

countries must settle for polluting and environmentally degrading economies due to 

the costs of enforcing environmental regulation. Rather than investing in expensive 

compliance-based regulation, developing and emerging economies like South Africa 

can encourage entrepreneurial circular economic initiatives that increase efficiency 

and reduce environmental damage by repairing market failures. Entrepreneurs can 

then become drivers for economic growth and innovation, as well environmental 

restoration and protection.  

 

6.1 Recommendations for Future Research 
While findings of this thesis show that entrepreneurs can implement elements of the 

circular economy to repair market failures, there is plenty of room for future research 

to expand on the concepts discussed.  
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First of all, due to the emphasis on context and inclusiveness, many of the arguments 

made in this paper are abstract and expansive in nature. While this is not necessarily a 

bad thing, it means that many of the findings and arguments do not provide highly 

specific recommendations for relevant stakeholders. As such, future research could 

potentially explore exactly how stakeholders can implement some of the concepts 

discussed throughout this paper. This would perhaps require a more consultative 

approach to research design, in which the researcher develops strategies for 

stakeholders such as entrepreneurs or a regulatory institution within a single industry.  
 

It would also be interesting for future research to expand on the precise economic 

costs of the market failures discussed. This would potentially generate quantifiable 

assertions as to the economic damage of environmentally unsustainable business 

practices that this paper lacks, and provide a clear and concise motivation for national 

stakeholders to repair those inefficiencies.  
 

Additional research that expands on some of the theoretical concepts of this paper 

would also be valuable. For example, Dean and McMullen’s theory on sustainable 

entrepreneurship is already 10 years old at the time of writing this paper, and future 

research can (and should) expand on the notions developed in that literature. 

Additionally, a theoretical framework that compliments the combination of circular 

economic theory with Dean and McMullen’s proposed by this paper would be 

tremendously useful in future research in the field.  
 

South Africa was also chosen for this case study due to its generalizability. Not only 

can future research explore the implications of this paper’s findings in other emerging 

economies like China or Brazil, at least some if not all these findings can also be 

applied to other developing and developed countries. The bottom-up approach of 

entrepreneurship as a driver of growth and environmental protection is transitory, and 

many of the concepts discussed in this paper do not change based on economic and 

institutional differences between countries.   
 

Finally, it’s important to note that some of the assertions made in this paper are 

‘experimental,’ and even contradictory research would progress the field of study. 

Knowledge is never static and should always be evolving with new ideas and 

observations 
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