
 

 
 

Master’s Thesis 
 
 

 
 
 
 
 
 
 

 
C o p e n h a g e n  B u s i n e s s  S c h o o l  

Establishing Internationally Competitive Wind Turbine 
Component Production in South Africa: A Feasibility Study 

      
MSc in Business, Language and Culture (Cand. merc. Int.) – Business and Development Studies 

Fall 13 

 

Peter Korning Andersen    peterkorning@gmail.com    
Thomas Hebo Larsen   thomashebo@gmail.com  
 
Supervisor: Peter Wad    STU Count: 263,043 

mailto:peterkorning@gmail.com�
mailto:thomashebo@gmail.com�


 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 ii 

Abstract 
 
 

This paper aims to assess the possibility of South Africa 

establishing internationally competitive local production of key 

components to the global wind power industry. This is done by 

applying theory on industrial policy, global value chains and the 

international competitiveness of national industries. The findings 

indicate that it is unlikely that South Africa will become 

internationally competitive within key wind turbine component 

supply. As such, the paper puts into perspective the difficulties of 

developing countries in establishing themselves within mature and 

technology-intensive global industries.  
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1 Introduction 
 
 
A major challenge for countries in today’s globalized world is the question of how to stimulate 

economic growth and development, and thereby improve the standard of living of the population. For 

developing countries in particular, the challenge is to facilitate an industrialization process that 

accelerates transformative growth and upgrades the local economy, and thus enables a catch up process 

with the already industrialized countries. Few countries, however, have been successful in spurring such 

industrial transformation, and the vast majority of these countries continue to struggle with the task of 

industrially transforming their economies. 

 

1.1 The Development of Industrial Policy 

 

Within the past two decades industrial policy has become acknowledged for its importance in the 

process of fostering industrial transformation and upgrading. Several authors have accounted for how 

the development economics literature has evolved throughout the second half of the 20th century, with 

changing convictions of what constituted the best prescription for achieving economic growth (Cimoli, 

Dosi, Nelson, & Stiglitz, 2006; Lauridsen, 2010; Rodrik, 2004; Schmitz, 2007; Wade, 2003).  

From around 1950 most developing countries pursued what has been termed Import-substituting 

Industrialization (ISI) policies as a means of spurring economic growth. These ISI policies involved 

extensive state intervention in the organization of industrial activities, and entailed the creation of state-

owned enterprises as the main drivers for economic growth within most sectors. Basically, the overall 

purpose of pursuing such strategies was to substitute imports with domestically produced alternatives in 

order to promote local industry. The principles of the free market were generally conceived as being an 

inefficient means of bringing about the desired industrial transformation (Rodrik, 2004). 

However, the general attitude towards development took a marked swing from around 1980 following 

overall disappointing records of growth from the ISI policies. Instead, the focus changed to a more 

laissez-faire-guided approach allowing for the market to function as the organizing principle for 

economic activity. As a result, major international financial institutions encouraged widespread 

liberalization and privatization of developing country economies. This new paradigm, which came to be 

known as the Washington Consensus, involved a strategy of Export-oriented Industrialization policies, 

that emphasized the importance of lowering and removing barriers to international trade, allowing for 

exports to pave the way for sustained economic growth. In this period the government’s role was seen as 



 2 

very limited and only concerned with ensuring that markets would be able to function freely. The 

invisible hand and the principles of comparative advantage would ensure developing country growth 

within any given niche that would be most optimal for them (A. Smith, 1904).  

Although still advocated by major international financial institutions today, the Washington Consensus-

based view is no longer seen as the panacea for economic development, and the concept of industrial 

policy has gained ground within development economics. Especially following the global financial 

crisis in the new millennium, the deficiencies of an export-led growth model, building on the will of free 

markets, have become evident to many within the literature of development studies as well as to an 

increasing number of policy-makers. Moreover, it has been established that an open economy alone is 

neither necessary nor sufficient for achieving sustained economic growth. Rather, it must be 

complemented by domestic plans to increase the accumulation of physical capital (Rodrik, 1999).  

The current rationale of conducting industrial policy has its point of departure in the need to combine 

measures of support and challenge to local industry as exemplified by South Korea and Taiwan as the 

best-known examples of successful industrial catching-up within the past century (Chang, 1998). 

Firstly, it is now accepted that domestic industries need protection from more competitive foreign rivals 

in the early stages of industrialization (Cimoli, Dosi, & Stiglitz, 2009). Indeed, the vast majority of now 

industrialized countries applied measures of infant industry protection and high trade barriers to protect 

domestic industries when they were catching up with the industrial leaders during the 18th and 19th 

century (Chang, 2002). Secondly, the initial strong protection of domestic industries will have to be 

gradually reduced in order to eventually compete in global markets without active government support 

(Cimoli et al., 2009). This is what South Korea and Taiwan managed to achieve in their industrial 

transformation, whereas Latin American countries have generally failed to challenge their domestic 

industries in a way that enabled upgrading through global competition (Rodrik, 2000).  

Another argument for industrial policy is the prevalence of market failures that lead to sub-optimal 

allocation of resources, and in turn inhibit the economy from moving into more dynamic and higher 

value-adding activities (Lauridsen, 2010; Rodrik, 2004). Thus, public intervention to remedy market 

failures facilitates upgrading of domestic production.  

In summary, the argument for industrial policy is phrased well by Altenburg: “The question is thus not 

whether industrial policies should be adopted or not, but, more pragmatically, how they should be 

designed and how they can be implemented more effectively” (Altenburg, 2011, p. 1). 
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1.2 The Effects of Globalization 

 

The increasing globalization has led to a discussion of whether governments’ ability to conduct 

industrial policy in the 21st century, and thereby achieve latecomer industrialization, has become 

restricted. More specifically, within the development economics literature two globalization-related 

issues that potentially affect the implementation of industrial policy are worth highlighting. The first 

issue relates to the international regulatory framework within trade and industry, and the boom in 

multilateral and bilateral trade agreements and regulations. This expansion of international trade 

legislation has in part been fostered by the desire to “level the playing field” (Wade, 2003). However, it 

has been argued that the international regulations, embodied by major international financial institutions 

such as the World Bank, the International Monetary Fund and the World Trade Organization (WTO), 

have in many ways reduced the “developmental space” for developing countries (Wade, 2003). 

Consequently, the policy recommendations made by these international institutions can be seen as a way 

of  “kicking away the ladder” to sustained economic development by developed countries (Chang, 2002; 

Cimoli et al., 2009; Narula & Dunning, 2000). Wade is one of several authors who argue that: “[…] the 

rules of the international economic order constitute a big constraint on effective industrial policy; and it 

is true that World Trade Organization rules make a large part of East Asia’s earlier development 

interventions actionable or illegal” (Wade, 2012, p. 237). Wade (2012) further accounts for how three 

pieces of legislation has led to a reduction of the developmental space: The Agreement on Trade-related 

Aspects of Intellectual Property Rights (TRIPS), The Agreement on Trade-related Investment Measures 

(TRIMS) and the General Agreement on Trade in Services (GATS) all inhibit developing countries 

from applying the same measures as the now industrialized countries used when they were catching up 

(Chang, 2002; Wade, 2003). For instance, the ability to copy and imitate the technology and knowledge 

of more advanced nations has historically been key to successful catching-up industrialization (Chang, 

2002; Nelson, 2007). Yet, with the introduction of TRIPS and the general proliferation of the 

intellectual property rights regime, it has become increasingly difficult for developing countries to apply 

a strategy of imitation due to the threat of retaliation, for example in the form of sanctions, from 

developed countries (Cimoli et al., 2009). Consequently, the group of scholars highlighting this skewed 

balance in international economic- and trade relations advocates a reformation of the international 

trading system (Chang, 1998; Cimoli et al., 2009; Wade, 2003). 

Another issue worth highlighting concerns the increasing dominance of multinational corporations 

(MNCs) and Foreign Direct Investments (FDI) in global trade, and their increasing importance in terms 

of spurring economic growth in developing countries (Chang, 1998; Cypher & Dietz, 2004; Forsgren, 

2002; Narula & Dunning, 2000; Nunnenkamp, 2004).  
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However, a dominant viewpoint is that developing countries have a tendency to compromise on the 

economic development-facilitating aspects of FDI in their pursuit of attracting MNC activity. This is 

partly exemplified by a propensity to rely on measures such as tax exemptions and other types of 

investment incentives without applying the proper support measures that are necessary in order to 

increase the absorptive capacity of the domestic industry (Blomström & Kokko, 2003). Furthermore, 

too little focus is paid to attracting the kind of FDI relevant for a country’s particular development stage 

(Blomström & Kokko, 2003; Narula & Dunning, 2000). Openness towards FDI and MNCs is a quick-

fix solution to getting access to advanced technology, knowledge, and capital (Rodrik, 1999). However, 

it will not lead to sustained economic growth unless it is complimented by investments in the domestic 

knowledge- and capabilities base (Blomström & Kokko, 2003; Borensztein, De Gregorio, & Lee, 1995; 

Chang, 1998). Furthermore, the bargaining power of MNCs has often been exaggerated, and thus 

developing country governments ought to engage more strategically with foreign investors in order to 

comply with the overall industrial development strategy of the country (Chang, 1998).  

Another aspect that relates to the role of MNCs is Global Value Chains (GVCs). Due to the 

globalization of production it has become increasingly important for developing countries to integrate 

into GVCs in order to access upgrading opportunities. The question then, of how developing country 

firms can access GVCs becomes relevant, and in this context, how government by conducting industrial 

policy can promote such GVC integration, and subsequently facilitate a positioning of local firms where 

the potential for value-adding activities is the greatest. 

 

1.3 Industrial Policy in the 21st Century 

 

Although the increasing importance of MNCs and FDI may have complicated industrial policy making, 

the process of globalization has both constraining as well as enabling effects on states and domestic 

institutions, and thus room still exists for governments to actively engage in the global community in 

order to spur economic growth at home (Weiss, 2003). More specifically, it is argued that the concept of 

governed interdependence, in which governments interact more closely with entities such as NGOs, 

MNCs and business organizations, is replacing the conventional authority of the state. Yet, the enabling 

effects of globalization are less applicable to countries in the process of building a state, and in these 

cases institution building should precede industrial upgrading (Weiss, 2003).  

Even though globalization may have complicated industrial policy-making, there is convergence on the 

idea that industrial policy is indeed still feasible, although a range of industrial policy-measures have 

been made illegal under international trade rules (Chang, 1998; Rodrik, 2004; Wade, 2012). However, 

there is a lack of specification as to how industrial policy ought to be conducted and implemented while 
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at the same time adhering to international regulations. A radical transformation of the current 

international rules does not seem realistic in the short-term future (Chang, 1998; Cimoli et al., 2009; 

Wade, 2003). Hence, the question of how developing countries can navigate the global landscape in 

order to spur economic growth remains. It is argued that developing countries ought to adopt the same 

pragmatic approach towards the international trade regime as developed countries, and thus circumvent 

some of the rules whenever it is in their interest (Cimoli et al., 2009). Yet, the repercussions for 

deliberately neglecting international regulation could have a greater impact on developing countries than 

on developed countries.  

It has been argued that the applicability of industrial policy depends on the combination and types of 

industries (Chang, 1998). Furthermore, the task of industrial policy has been argued to be a choice 

between conforming to, or defying, a country’s comparative advantage in order to achieve industrial 

upgrading (Lin & Chang, 2009). As such, conforming to comparative advantage will often entail that 

the state should play a facilitating role in helping developing country firms to take advantage of the 

country’s current factors of production. Consequently, developing countries would typically develop 

capabilities within labor- and resource-intensive industries and refrain from capital- and knowledge-

intensive industries. On the other hand, defying comparative advantage will entail that the state should 

play an active role in developing capabilities in industries where no comparative advantage exists. Or as 

put by Chang “[…] unless you actually enter the industry and develop it, it is impossible to know how 

long it will take for the country to acquire the necessary technological capabilities to become 

internationally competitive” (Lin & Chang, 2009, p. 491). This is in line with the argument that 

developing countries ought to scan the global economy for emerging and trending industries, and try to 

link up with these in order to leapfrog some of the steps in the process of catching up (Altenburg, 2011; 

Narula & Dunning, 2000). As such, even though developing countries might initially have a 

disadvantage in the capital- and knowledge-intensive industries, it is necessary to specifically target 

these industries in order to upgrade capabilities.  

Rodrik summarizes the discussion by arguing that it is still feasible to conduct industrial policy in the 

current international environment, and states that: “What constrains sensible industrial policy today is 

largely the willingness to adopt it, not the ability to do so” (Rodrik, 2004, p. 32). 

 

This introduction has served the purpose of highlighting some of the issues that relate to latecomer 

industrialization in today’s globalized world.  
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1.3.1 Selection Criteria 
 

In the following we will elaborate on our choice of South Africa’s renewable energy strategy as the 

focus of our thesis. Overall, our initial interest was the topic of latecomer industrialization and how 

developing countries can move up the economic ladder. Within the literature, a country’s industrial 

policy is seen as vital to the facilitation of such economic catch-up. In choosing a case, we were 

therefore looking for a developing country with an explicit industrial policy. Moreover, a condition for 

the industrial policy was that it had to emphasize the development of a knowledge- and technology-

intensive industry in order to comply with the general recommendations of the industrial policy 

literature that stress the need to diversify the economy into more productive and advanced activities 

(Lauridsen, 2010; Rodrik, 2004; Schmitz, 2007). A final criterion regards the timeframe of the case. 

Due to our interest in economic catch-up in a globalized world we had to narrow our search to 

developing countries conducting active industrial policies during the past two decades. By limiting the 

time period the intention is to ensure that the industrial policy of the country case has been formulated 

after the introduction of the WTO in 1995. This way, we are able to evaluate the industrial policy within 

the scope of WTO regulation, which has been claimed to impede the conduct of industrial policy 

(Cimoli et al., 2009; Wade, 2003). 

 

Within these criteria, South Africa was chosen to be the focus of our study due to its explicit industrial 

policy strategy to build domestic capabilities within the wind power industry as part of a renewable 

energy strategy. Belonging to the group of clean-tech and renewable energy technologies, the wind 

power industry is considered as a cutting-edge technology worldwide, and thus offers the possibility for 

leapfrogging into more advanced production and higher value-added activities. Finally, since the 

industrial policy of the South African government is currently being rolled out we ensure that our study 

takes place in the context of the WTO global economic landscape, and thus complies with our interest in 

latecomer industrialization.  

 

It is within this context that we intend to answer the following research question: 

 

To what extent is it possible for South Africa to become internationally competitive within the supply 

of components to the wind power industry? 
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In order to answer the research questions, our thesis will be structured around the following sub-

research questions: 

 

• How does the South African government’s strategy intend to develop a local industry within 

wind energy? 

• What are the requirements for international competitiveness within the supply of components to 

the wind power industry? 

• What is the current state of the South African wind power industry in relation to catching up 

with the global industry? 

 

Henceforth, the terms the wind power industry, the wind energy industry and the wind industry will be 

used interchangeably.  

 

1.3.2 Delimitation 
 

In order to create focus, we deem it necessary to delimit ourselves from a range of topics that could have 

contributed with alternative information towards answering the research question. This section will 

therefore serve to present some of these main discarded topics.  
 

The overall value chain for wind turbines is vast and ranges from the provision of raw materials over 

final assembly of the turbine to activities such as sales, operation and maintenance. Given the 

prevalence of raw materials in South Africa such as steel and related domestic industries such as mining 

and heavy engineering, a topic of study could have been to analyze how the relationship between South 

African sub-suppliers and component manufacturers could affect the international competitiveness of 

the latter. However, based on the South African government’s strategy of localizing production of 

components such as towers and blades we found it more relevant to investigate the downstream 

relationship with lead firms from the perspective of suppliers as a way of linking up to the global 

industry.  

Another relevant topic could have been to include the offshore part of the wind energy industry. The 

potential for generating capacity is considerable greater than for land-based wind turbines, but the 

technological requirements are equally higher, wherefore, on face-value, the offshore-area of wind 

turbine production seems to be less realistic for a country with no previous experience or competencies 

within wind energy equipment production.  
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Similarly, it could have been relevant to expand the focus so that localization of less important 

components were included rather than only focusing on the key components. This however, would be an 

extensive task due to the fact that the average wind turbine is comprised of more than 8,000 

components. Furthermore, a limitation of the focus to the key components allows for a more thorough 

analysis of the components that contribute with the vast majority of the knowledge and value added that 

make up a wind turbine, and thus the components with the greatest potential for facilitating latecomer 

industrialization. 
 

Our thesis will be limited to analyzing and evaluating the South African government’s strategy for 

developing an internationally competitive domestic industry for the supply of components to the wind 

industry. As such, we will not be analyzing whether sufficient government and institutional capacity to 

successfully execute the strategy exist in South Africa. Although relevant, an analysis of government’s 

capacity to conduct industrial policy would require significantly more time and space, and is therefore 

beyond the scope of this thesis. Likewise, we will not be analyzing the policy process underlying the 

formulation of the renewable energy strategy. This could also have been relevant in order to assess to 

which degree stakeholders such as private business and educational institutions have been involved in 

the process of formulating the strategy. 

We have chosen to limit our analysis to the case of South Africa. As such, we will draw on lessons 

learned from other countries that have successfully developed a local wind power industry. Our initial 

research indicated that a comparative study with two or more countries would not allow for a proper 

analysis of the global wind power industry and an in-depth analysis of the basis for developing local 

component manufacturing in the given countries, which is the reason for our sole focus on South Africa. 

Furthermore, we limit our analysis to only focusing on wind power among the renewable energy 

sources identified in the South African government’s renewable energy strategy. This is due to the fact 

that wind power is one of the most developed and widespread renewable energy technologies. The 

various renewable energy sources are at different stages of development and hence offer varying 

opportunities for entering GVCs. Consequently, an analysis of the GVCs of all identified renewable 

energy sources would require considerable space and time and would entail that other relevant aspects 

would have to be excluded.  

 

 

Having accounted for the research question and the context of conducting industrial policy in the 21st 

century, we will now proceed with our methodological considerations. 
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2 Methodology 
 

The purpose of this chapter is to present the methodological considerations underlining the structure of 

our thesis by accounting for our choice of research philosophy, research approach and research design 

as well as the data collection methods. Additionally, this chapter will also serve to reflect upon the 

validity, reliability and generalizability of our findings. 

 

Figure 1 illustrates the methodological layers of research that will be dealt with in this thesis, and thus 

serves to provide a simplified overview of the methodological structure and choices guiding this paper 

 

  

Figure 1 

 
(Based on Saunders, Lewis, & Thornhill, 2007) 
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2.1 Research Philosophy 
 

In general, there are two aspects to research philosophy: On the one hand, epistemology is about the 

nature of knowledge and how knowledge of a particular study can be acquired (Saunders et al., 2007). 

On the other hand, ontology is about the nature of reality and how assumptions about reality relate to 

one another (Saunders et al., 2007). A variety of epistemologies and ontologies exist, but in order to set 

the scene for our choice of research philosophy, a brief characterization of two of the main 

epistemological and ontological strands will serve as an introduction to how we approach the research in 

this paper.  
 
Firstly, positivism is based on the idea that knowledge can only be accepted if it derives from 

quantifiable and verifiable data (Saunders et al., 2007). Accordingly, the most appropriate way to collect 

data is by conducting quantitative research that allows for objective generalizations about a topic (Rubin 

& Rubin, 2012). Related to this is objectivism that argues that reality exists externally to social actors 

and that it can therefore be observed as an independent entity (Saunders et al., 2007). 

Secondly, interpretivism is based on the idea that the researcher needs to understand how research 

subjects make sense of the social world. Therefore, the most appropriate way to collect data is by 

conducting qualitative research by engaging with research subjects, which allows for an understanding 

of their interpretations of the social world (Saunders et al., 2007). Related to this is subjectivism that 

views reality as being created by the interpretations of social actors (Saunders et al., 2007).  

 

For this thesis we adopt a pragmatist position, which allows for the combination and integration of 

elements from positivism and interpretivism to help collect and interpret data. Pragmatism entails that 

questions of the nature of knowledge and reality are secondary to the research question. As such, the 

pragmatist approach is guided by the research question itself rather than subscribing to predetermined 

guidelines (Easterby-Smith, Thorpe, & Jackson, 2008; Saunders et al., 2007). 

Our research question makes it relevant for us to adopt an interpretivist approach to describing South 

Africa’s renewable energy strategy. Specifically, we define strategy as a deliberate attempt by South 

African policymakers to move the domestic industry in a certain direction. Thus, the interpretivist 

approach enables us to understand the underlying assumptions of the development of the strategy.  

On the other hand, we adopt a positivist approach to account for the requirements for becoming 

internationally competitive suppliers of components to the global wind industry. We define international 

competitiveness as the ability to supply components to the global value chain for wind turbines. We 

consider these requirements as resembling a reality that exists externally to South African policymakers. 

Therefore, an objectivist approach is the most suitable for acquiring the necessary knowledge to 
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characterize the requirements for international competitiveness. Finally, the positivist and the 

interpretivist approach both contribute towards accounting for the current state of the South African 

wind industry in relation to catching up with the global industry. As an example, the wind resources of 

South Africa constitute a reality that exists externally to social actors. On the other hand, we need the 

interpretivist approach to understand how relevant stakeholders assess the current reality of the local 

industry in South Africa as well as its future opportunities in a global wind industry.  

   

In summary, our use of interpretivism creates the foundation for describing South Africa’s strategy for 

localizing component production to the wind industry. Moreover, the positivist approach enables us to 

identify the requirements for international competitiveness within the supply of components to the 

global wind industry. Thirdly, a combination of the two approaches serves to account for the current 

state of the South African wind industry in relation to catching up with the global industry. Finally, the 

combination of the positivist and the interpretivist approaches enables us to draw a conclusion on a 

future most likely scenario for the South African wind industry based on assumptions about causes and 

effects. 

 

2.2 Approach 
 
 
The research approach deals with the relationship between theory and data. Two main approaches to 

research exist: The deductive and the inductive approach. In the first case, the deductive approach takes 

its departure in theory, wherefrom a research design is created with the purpose of testing a hypothesis 

(Saunders et al., 2007). In the second case, the researcher seeks to develop new theory by collecting 

data, and then drawing general conclusions based on that data. Such an approach is an example of 

inductive research (Saunders et al., 2007).  

For our thesis we have chosen to selectively combine deductive and inductive elements in an abductive 

approach. Dubois and Gadde (2002) relate abduction to the concept of systematic combining, which is a 

process of continuingly moving back and forth between the theoretical framework and the empirical 

observations. Put differently, data collection leads to changes in the theoretical framework, which in 

turn encourages collection of new types of data. As such, “[…] the original framework is successively 

modified, partly as a result of unanticipated empirical findings, but also of theoretical insights gained 

during the process.” (Dubois & Gadde, 2002, p. 559). We believe that an abductive approach suits our 

purpose well because it allows us to develop and refine our theoretical framework based on the findings 

from our empirical investigations. Consequently, an abductive approach allows us to maintain a flexible 

research design and enables us to change the focus of the project if relevant. 
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The starting point for our thesis was the application of industrial policy by developing countries seen 

through the lens of industrial policy theory, which then led us to collect data on the South African 

government’s renewable energy strategy. In order to investigate the viability of the South African 

renewable energy strategy, we incorporated competitiveness theory in the form of Porter’s Diamond. 

Based on the issue of competitiveness, we collected data on the global wind industry, which 

subsequently led us to integrate theory on GVCs in order to accommodate for the lack of attention to the 

international dimension in Porter’s Diamond. Consequently, the inclusion of GVC theory led us to 

collect other types of data and refine our use of industrial policy theory. 

This abductive approach to the use of theory and data collection has led us to adjust the original 

theoretical framework continuously throughout the research process. 

By choosing this approach we deliberately avoid deduction’s emphasis of having a highly structured 

approach with the purpose of explaining causal relationships between variables. Similarly, we do not 

adhere to a stringent inductive approach of creating theory based on initial data. Instead we repeatedly 

move back and forth between empirical investigations and the theoretical framework. 

 
 

2.3 Design 
 
The research design concerns how we as researchers will actually go about answering the research 

question. The research design will therefore outline the kind of data to be collected, and how this will be 

done, in order to answer the research question. Furthermore, it will take into account the limits of the 

research study.  

 

2.3.1 Purpose 
 

The main purpose of the thesis is to conduct a feasibility study of South Africa becoming internationally 

competitive component suppliers to the global wind industry. This involves assessing whether the South 

African government’s strategy addresses the challenges facing a domestic wind industry in order to 

become internationally competitive within the supply of components. Subsequently, this entails 

identifying the key measures in the South African strategy to develop a domestic wind power industry. 

Additionally, it involves identifying the requirements for becoming an internationally competitive 

supplier of components to the global wind industry. Finally, it is necessary to account for the current 

state of the domestic industry in order to assess the size of the gap between the domestic and global 

industry. Consequently, the focus of this thesis is of a forward-looking nature with the aim of assessing 

a most likely future scenario. Thus, we wish to explore the extent to which it is possible for South 
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Africa to become component suppliers to the global wind energy value chain, which in turn will enable 

us to put into perspective the topic of latecomer industrialization in an age of globalization.  

However, in order to do that, the thesis will have to develop from being of a descriptive nature by 

outlining the core elements of South Africa’s renewable energy strategy and the global wind industry to 

becoming a feasibility study of the future prospects for the local wind industry. Descriptive research is a 

relevant way to start off a study due to the emphasis on having a “[…] clear picture of the phenomena 

on which you wish to collect data prior to the collection of the data.” (Robson in Saunders et al., 2007, 

p. 134). The move from being descriptive to strategically analyzing involves comparing and contrasting 

different relevant factors in order to finally assess a most likely future scenario for the South African 

wind industry. 

The feasibility study will contribute towards putting into perspective how developing countries can steer 

their economies into a more productive direction.  
 

2.4 Data Collection Methods 
 

Our research design applies mixed methods by combining the use of qualitative and quantitative data 

from primary and secondary data sources. This is concurrent with the idea of triangulation, which “[...] 

refers to the use of different data collection techniques within one study in order to ensure that the data 

are telling you what you think they are telling you.” (Saunders et al., 2007, p. 139). The use of more 

than one method in the analysis increases the likelihood of being able to substantiate our propositions 

(Saunders et al., 2007). In this thesis, triangulation will serve to apply a combination of primary and 

secondary data to gain the insights and knowledge needed to answer our research question. 
 

Data collection is typically divided into two categories: Qualitative and quantitative data. Qualitative 

studies are based on information such as words, sentences and narratives, while quantitative studies rely 

on information such as numbers and figures (Saunders et al., 2007). This thesis is primarily a qualitative 

study due to both the future-oriented focus as well as the infant nature of the South African wind 

industry, which limit the availability of relevant quantitative data.  

A subsequent distinction can be made between primary and secondary data, of which the former 

concerns data collected for the specific purpose of a given study, while the latter refers to data generated 

for other purposes. 
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2.4.1 Qualitative Data 
 

We consider the use of the qualitative data method appropriate for elucidating the future-oriented topic 

of this thesis. To this end, we use policy- and strategy documents from the South African government as 

well as interviews, market reports, journal articles, newspaper articles, and web pages to gain a deeper 

knowledge of the problem field. The qualitative data generated through our interviews has provided us 

with particularly valuable information for assessing the future prospects for the South African wind 

industry. Moreover, the interviews have complemented the information gained from policy documents 

and market reports by providing a more nuanced perspective on the wind industry in South Africa.  
 

2.4.2 Quantitative Data 
 

As already mentioned, the infant nature of the South African wind industry makes it a relatively 

uninvestigated topic, which means that relevant quantitative data is only scarcely available. However, 

some quantitative data from market reports and strategy documents does exist and, where applicable, it 

will serve to complement the qualitative research. Quantitative data from various macroeconomic and 

industry reports are primarily used in order to introduce the South African context. Furthermore, 

quantitative data is applied to outline the current state and future prospects of the global wind industry. 

Also, quantitative data is drawn upon in order to account for the expansion of renewable energy in 

South Africa and for the related factor conditions.  
 

2.4.3 Primary Data 
 

In generating data for the specific purpose of this study we rely on data triangulation by conducting 

interviews with relevant key stakeholders with varying interests about the same topic. As such, we have 

interviewed a representative from the South African government in order to obtain a more complete 

picture of the government’s strategy for the renewable energy industries. Furthermore, we have 

interviewed representatives from the leading global consulting firm to the wind industry and a leading 

blade manufacturer in order to gain insights into the dynamics of the global wind industry. Lastly, 

various stakeholders with relations to the South African wind industry have been interviewed with the 

purpose of covering the current state of the industry in terms of catching up with the global wind 

industry. The primary data will help us qualify a most likely future scenario for the South African wind 

industry.  

All interviews have been conducted in a semi-structured manner in order to allow the interviewees to 

bring up topics that they themselves deemed to be of importance. This has helped us to uncover new 
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aspects of interest towards answering our research question. All interviews started with a general 

introduction of the interviewees’ background and current job description. Subsequently, a list of 

questions had been prepared with the purpose of covering our main areas of interest. At the end of the 

interviews, the interviewees were invited to provide any comments they might have. Most interviews 

were conducted over Skype with people located in South Africa, while the interview with the 

representative from the consulting firm was conducted face-to-face in Copenhagen. A follow-up 

interview with the consulting firm representative was carried out by phone in order to elaborate on a few 

topics. All interviews were recorded and transcribed in order to provide for a subsequent analysis of the 

answers given1

 

. None of the interviews were conducted in confidentiality, however, Nirmal Gupta of 

LM Wind Power requested that any citations were to be approved before use. All interviews were 

conducted in English except from the interview with Vibeke Sandholm Pedersen, which was conducted 

in Danish. Table 1 provides an overview of the persons interviewed for this study, their affiliation as 

well as their title.  

 

Table 1 

 

Moreover, we contacted a number of people with whom it, for various reasons, was not possible to 

arrange an interview. Examples hereof are the Department of Energy of South Africa, Vestas, the South 

African blades manufacturer I-WEC, and scholars who have been studying the global wind industry. 

Unfortunately, these attempts did not materialize. To some extent, this limits the validity of our results 

because we have not been able to substantiate our propositions by drawing on multiple sources of data. 
                                                        
1 Copies of the interviews can be acquired upon request 

Interviewee Representing Title 
Feng Zhao BTM Consult Managing Consultant 

Gerhard Fourie Department of Trade and Industry, 
South Africa 

Chief Director of Green 
Industries 

Johan van den Berg South African Wind Energy Association 
(SAWEA) CEO 

Mark Pickering Globeleq / SAWEA Managing Director / Chair of 
Policy and Legislation 

Wikus van Niekerk Stellenbosch University / SAWEA 
Director of the Renewable and 
Sustainable Energy Studies / 
Chair of Skills Development 

Vibeke Sandholm 
Pedersen Embassy of Denmark in South Africa Senior Trade Officer 

Nirmal Gupta LM Wind Power Director, Commercial UK & 
Business Development 
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Furthermore, had we been able to conduct interviews with all the relevant stakeholders, the quality of 

the data used in our analysis would have increased the validity of our results.  

In the interview process we learned that it was important to specify our focus on the manufacturing part 

of the value chain in order to create an understanding of our particular topic of interest. 
 

2.4.4 Secondary Data 
 

We rely on a broad range of secondary data in order to substantiate our answers to the research 

questions. A number of South African policy documents have been studied in order to account for the 

composition of the government’s strategy for the renewable energy industry, and subsequently for wind 

energy. Moreover, various reports from both private consulting firms as well as international 

organizations have been drawn upon for the purpose of outlining both the global and the South African 

wind industry. With the same objective in mind, we have studied various journal- and academic articles 

to gain a more in-depth perspective on the two industries. Finally, due to the nascent nature of the South 

African wind industry we have drawn upon newspaper articles and web pages in order to account for the 

latest developments within the industry. This secondary data has provided us with the basis for 

answering our research questions and has served as the starting point for a further collection of primary 

data to refine and substantiate our findings.  
 

2.5 Validity, Reliability and Generalizability  
 

The reliability of a study is determined by the way data is collected. As such, a study is reliable if the 

same observations and conclusions are likely to be reached by other researchers (Saunders et al., 2007).  

Validity concerns the extent to which the research findings actually contribute towards answering the 

research question (Saunders et al., 2007). Generalizability refers to whether the findings of a study are 

applicable within other contexts (Saunders et al., 2007).  
 

Being a feasibility study, the future-oriented nature of the thesis naturally limits the validity of our 

results. As such, the character of the conclusion will be one of a most likely scenario based on data 

collected for analyses of the South African strategy for developing a domestic wind energy industry and 

the global wind industry. By extension, a wide range of killing assumptions such as changes in policy, 

changes in the global market situation or innovations in competing energy sources can influence the 

future development of the South African wind industry in ways that are not possible to account for in 

this thesis.  
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In general, we rely on data from what can be termed “second-tier sources”. In some cases this means 

that our data is not directly obtained from our research subjects, but rather from secondary sources that 

are able to comment on the issue at hand from an overall perspective. For example, we rely on 

interviews with representatives of the South African Wind Energy Association (SAWEA) in order to 

gain insights into the activities of South African firms with relations to the wind industry. Similarly, we 

base our analysis of the global wind industry on inputs from consulting firms and market reports rather 

than interviewing the various wind turbine manufacturers independently. This somewhat reduces the 

validity because, ceteris paribus, “second-tier sources” will only to some extent be able to account for 

the motivation and plans of the primary subjects in focus. However, interviewing each of the primary 

research subjects would have been a more time consuming process and thus the approach chosen has 

allowed us to collect a wider range of data.  

Primarily based on qualitative primary and secondary data, our thesis runs the risk of relying too much 

on subjective views of the various stakeholders. The latter can often be biased in terms of presenting 

information in accordance with their own agenda, which in turn reduces the reliability and validity of 

data in relation to our specific topic of interest. Nevertheless, by using various types of data, and thus 

triangulation, to substantiate our analysis we ensure that the potential bias is reduced. In continuation, 

different sources may provide contradicting information on the same topic. However, by collecting data 

that represents various stakeholders we enable ourselves to critically assess the reliability and validity of 

the data in cases where this might seem contradictory.  

Our use of newspaper articles and web pages could be argued to somewhat reduce the reliability of our 

findings. This is due to the fact that the quality of information stemming from these data sources is 

lower than peer-reviewed academic papers and official policy documents. Moreover, web pages are not 

always up-to-date and thus it is uncertain whether the information provided accurately reflects the 

current situation. The same goes for newspaper articles that only present a case based on known 

information up to a certain date, and thus subsequent developments are obviously not taken into 

consideration. However, in cases where we have relied on information from articles and web pages that 

were published before 2013 we have sought to confirm the information by drawing on other sources.  
 

In terms of the generalizability of this study, the analysis and main findings regarding the global wind 

industry value chain and its entry barriers is applicable to other developing countries that might consider 

developing a local wind industry. It can be assumed that most developing countries will have a similar 

point of departure to that of South Africa where capabilities for producing wind turbine components are 

almost non-existent at the outset. Hence, the findings on what opportunities local firms have for linking 

up with foreign manufacturers can be useful in other contexts as well. However, the findings from this 

study are not generally applicable to other industries. Being an energy industry, the government has 
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greater potential for controlling the demand compared to industries where demand is controlled by 

consumers or businesses. As such, this allows government a greater potential for indirectly requiring 

local content in the production process, and this reduces the generalizability to other industries where 

the government does not have the same option due to international legislation. 

 

In continuation of presenting the methodological considerations, the following section will outline the 

theoretical basis of the thesis. 

 

3 Theory 
 

In structuring this section we first review theory on industrial policy and its effects on economic growth 

in developing countries. Secondly, we examine theory on the international competitiveness of national 

industries, and thirdly we assess theory on GVCs to account for the link between domestic and global 

industries. Finally, we will present our theoretical framework in order to demonstrate how we intend to 

apply the theories. 

 

3.1 Industrial Policy 
 

The concept of industrial policy, in its broadest sense, concerns industries and how to promote these 

within a given economy. It involves trade policy and technology policy and is a deliberate attempt to 

steer an economy in a certain direction, often with the aim of increasing returns from industrial activities 

(Lauridsen, 2010). Thus, industrial policy becomes strategic in the way that it attempts to foster new 

industrial activities and broaden the industrial base of an economy. Adding to this, Schmitz (2007) 

emphasizes that the central aspect of industrial policy, is the issue of linking up with the global 

economy. In essence, he defines the concept of industrial policy as government’s attempt to challenge 

and support local industry (Schmitz, 2007). The argument is that active industrial policy combines 

measures of challenge and support for local industries in the attempt to integrate with the global 

economy (Schmitz, 2007). Furthermore, Rodrik (2004) argues that the nature of industrial policy is to 

address market failures that would otherwise inhibit optimal outcomes from industrial activity and 

private initiative. More specifically, he accounts for two types of market failures that require public 

intervention in order to ensure incentives for productive diversification. “Information externalities” and 

“coordination externalities” both inhibit such diversification, and by addressing these specific market 
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failures through state intervention, industrial policy can support activities across various sectors instead 

of specific support for a few sectors (Rodrik, 2004).  

In summary, the term industrial policy can be seen as the way in which governments deliberately try to 

spur industrial transformation and upgrading of the local economy in order to promote sustained 

economic growth. This involves moving into higher value-adding activities as well as diversifying the 

production profile of the economy by reducing the reliance on low-skilled, labor-intensive activities, 

while fostering advanced technology- and knowledge-intensive activities.  

With the growing recognition of the potential of industrial policy to foster industrial upgrading, and in 

turn economic growth, the debate about what constitutes effective industrial policy is becoming more 

widespread. In the following, we will account for some of the main elements in this debate. 

 

Most scholars agree that the objective of industrial policy is to encourage the domestic economy to 

move into more dynamic and higher value-adding activities in order to broaden and upgrade the 

industrial structure. Lauridsen (2010) uses the concept of Strategic Industrial Policy (SIP) as a way to 

guide the restructuring of an economy. Basically, the idea of SIP is to achieve industrial diversification, 

industrial deepening, and industrial upgrading. It requires the creation of new industrial capacity 

through sectoral diversification into new activities supported by industrial deepening from the creation 

of local linkages and complementarities within the domestic economy. Finally, industrial upgrading 

ensures that a more advanced and competitive industrial structure will be fostered. Thus, the SIP 

approach is primarily domestically oriented and focuses on increasing the surplus that can be invested. 

Furthermore, Lauridsen (2010) is in line with other scholars (Evans, 1998; Rodrik, 2004) in highlighting 

the need for the right institutional design and the existence of a sufficient degree of institutional capacity 

in order to implement effective industrial policies. An effective institutional design involves a 

motivated, committed and competent bureaucracy that maintains a relationship of strategic cooperation 

with a well-organized private sector. The institutional capacity of managing the two-way flows of 

information between the public and private sector can be related to the concept of Embedded Autonomy 

introduced by Evans (1997) who also emphasizes the importance of strong business-state relations in 

the industrial catching-up process. Hence, Lauridsen’s (2010) concept of SIP encompasses two major 

trends within the contemporary industrial policy debate by focusing both on the diversification, 

deepening and upgrading of the local economy as well as the need for a strong and effective institutional 

design and capacity.  

A slightly different view on the industrial policy debate is provided by Rodrik (2004), who argues that 

industrial policy ought to focus on getting the policy process right rather than focusing on specific 

policy outcomes. By emphasizing the importance of getting the policy process right, Rodrik’s (2004) 
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argument is in accordance with the aspects of institutional design and capacity, highlighted by 

Lauridsen (2010). One of the main objectives of the analysis of industrial policy according to Rodrik 

(2004) is therefore to create an environment where public and private actors engage with each other on a 

continuing basis for mutual productive and learning purposes. Consequently, getting institutions right is 

even more important than getting policies right. Rodrik (2004) further diverges somewhat from other 

scholars within the industrial policy literature by arguing that governments should not favor particular 

sectors over others but rather support certain activities with the potential of benefiting various sectors 

simultaneously. 

Contrary to Lauridsen (2010) and Rodrik (2004), Schmitz (2007) highlights the importance of managing 

the domestic economy in conjunction with the global economy. Through his concept of Active 

Industrial Policy, he attempts to reduce the complexity of the industrial policy debate while at the same 

time making it more applicable to the reality of developing countries. According to Schmitz (2007), the 

identification of an industry’s technology gap and marketing gap allows policymakers to design 

appropriate industrial policy measures for the integration of a given industry into the global economy. 

Basically, Schmitz (2007) argues that developing country industries will face a combination of wide or 

narrow technology and marketing gaps when integrating with the global economy. Technology gaps can 

arise from being dislocated from international sources of production and weak national support for 

innovation whereas marketing gaps can arise from being dislocated from global markets and the 

demands of consumers in these markets. Consequently, Schmitz (2007) introduces a framework with 

four strategies for integrating in the global economy as illustrated below: 

 

 

Figure 2 

 Technology gap 

Wide Narrow 

Marketing gap 

Wide 

Access to technology and markets is 

a severe problem for local firms. 

Foreign direct investment is 

preferred strategy. 

Challenge is not technology, but 

marketing. Integrating into value chains 

co-coordinated by global buyers seems 

best. 

Narrow 

Challenge is not marketing, but 

technology. Acquiring technology 

through licensing seems best option. 

Or joint ventures. 

Technology and marketing gaps are 

narrow. Local firms can export own-

designed complete products directly. 

(Schmitz, 2007, p. 422) 
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Thus, by choosing either to attract FDI, to integrate into GVCs, to encourage licensing agreements or 

joint ventures, or to embark on direct export of own-designed products, developing country 

governments can effectively choose the most appropriate way of integrating into the global economy by 

acknowledging the technology and marketing gaps facing a particular local industry. This framework 

builds on the notion described in the introduction, that in order for local firms to become internationally 

competitive, industrial policy-induced measures of both support and challenge are required.  

 

A shortcoming of the industrial policy perspectives presented by Rodrik (2004) and Lauridsen (2010) is 

the lack of applicability to cases where developing countries without sufficient institutional capacity 

require specific guidelines on how to conduct industrial policy. To this end, Schmitz’ (2007) concept of 

Active Industrial Policy offers a tangible and specific framework for identifying the most appropriate 

strategy. However, the framework developed by Schmitz (2007) emphasizes the identification of the 

marketing gap as one of the two factors that should influence the industrial policy choice. The 

applicability of this emphasis could be criticized when dealing with industries with a higher degree of 

homogeneity in buyer preferences. Such homogeneity could be argued to reduce the importance of 

marketing in the traditional sense, wherefore the use of an alternative parameter could be relevant.  

A second point of critique in relation to Schmitz’ (2007) framework could be the fact that it does not 

take into account a situation where the technology gap is too wide and where domestic technological 

capabilities are too modest to properly benefit from licensing and joint ventures. It could therefore be 

argued that FDI should be considered a third option in cases where the technology gap is wide and the 

marketing gap is narrow. 

A third aspect of Schmitz’ framework that can be criticized relates to the argument that it is too 

simplistic. The advantage of a simple and application-oriented framework could be argued to constitute 

the risk that important considerations are overlooked.  

 

3.2 International Competitiveness of National Industries 

 

Much of the literature on international competitiveness of national industries takes its point of departure 

in the Diamond Model framework developed by Porter (1986). The Diamond Model argues that it is the 

competitive advantage of, and interplay between, four critical elements that determine the international 

competitiveness of a national industry. The four elements are factor conditions, demand conditions, 

related and supporting industries, firm strategy, structure and rivalry. 

Factor conditions cover production factors and whether they support the particular requirements of a 

given industry. They include factors of production such as skilled labor, raw materials and 
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infrastructure. Demand conditions concern the nature of demand in the home market for the services or 

products of a given industry. 

Related and supporting industries deal with the presence or absence of supporting and related industries, 

and whether they facilitate increased competitiveness. 

The element of firm strategy, structure and rivalry covers how the domestic environment influences the 

organization and management of companies. Furthermore, the nature of rivalry in the domestic market 

is particularly important for international competitiveness and is highlighted for its potential to stimulate 

the other elements in the diamond.  

Without sustaining competitive advantage in all four elements of the diamond, an industry will not 

achieve international competitiveness in the long run. In addition to these four critical elements, Porter 

(1986) adds government and chance as elements that affect a national industry’s competitiveness. 

Government affects the competitiveness of national industries through activities such as specialized 

factor creation.  

The influence of governments is further underlined by Linqing et al. (2011) with the argument that 

globalization increases the importance of governments in fostering international competitiveness. Their 

argument is that the ability to proactively respond to the global disintegration of production and 

integration of trade is crucial. The global disintegration of production can be related to the paradox of 

globalization, highlighted by Porter (1998), emphasizing that sustained competitive advantage 

increasingly derives from geographically concentrated areas known as clusters. Porter defines clusters 

as “[…] critical masses – in one place – of unusual competitive success in particular fields.” (Porter, 

1998, p. 78). This serves to emphasize the idea that it is not only what goes on at the firm level that 

determines the competitiveness of industries, but that the surrounding environment has a large role to 

play. In this regard, the role of government is to ensure the supply of high-quality inputs such as skilled 

labor. This is supported by the view that more focus should be given to competitiveness at the industry 

level (Momaya, 1998). Furthermore, Momaya (1998) highlights the potential for synergies in the non-

business infrastructure, which can include educational institutions, research and development (R&D) 

institutions, unions and governments. Moreover, he argues that the interaction between non-business 

infrastructure and private companies shapes the competitiveness of an industry (Momaya, 1998). The 

importance of interaction between non-business infrastructure and private companies, clusters, and 

public governance fit well with the concept of National Innovation Systems that ascribes importance to 

the interaction between private companies, universities and research institutes in fostering innovation, 

which in turn affects the competitiveness of national industries (Lundvall, 1985). 

As a consequence of globalization and the increasing interconnectedness between economic activities 

across national borders, Chen (1996) argues for the importance of acknowledging the influence of 
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MNCs on the international competitiveness of national industries. He argues that it is necessary to 

combine Porter’s model with Dunning’s OLI framework in order to properly analyze the organization of 

transnational economic activities, which again affects international competitiveness (Chen, 1996). 

 

An aspect of Porter’s Diamond that can be criticized is the lack of an international dimension. To this 

end it exclusively focuses on the domestic aspect of the four elements in the diamond. For instance, in 

terms of firm strategy, structure and rivalry, the diamond model does not take into account the global 

competitive situation as an element with the potential of affecting international competitiveness. This 

argument could be extended to both factor and demand conditions as well as related and supporting 

industries. It is particularly relevant for countries looking to achieve international competitiveness in 

global industries with already established and dominant players. 

 

3.3 Global Value Chains 

 

A way of analyzing the interaction between a domestic industry and global industries is by using GVC 

theory. GVC literature identifies upgrading as a central aspect of increasing competitiveness. According 

to Humphrey and Schmitz (2002), such upgrading entails increasing the skill content in a company’s 

activities or moving into markets with entry barriers in order to ensure some degree of protection from 

competitive pressures. 

The focus in the thesis will be on how GVCs allow for upgrading of capabilities. Porter was among the 

first to introduce the concept of the value chain, and later conceptualized how competitive advantage 

can be derived from internationally coordinating and configuring the value chain (Porter, 1986; Porter, 

1985). Basically, Porter proposes that internationally operating companies have to take into account two 

issues regarding their value chain. Firstly, how the configuration of the value chain refers to where the 

different activities are to be performed. Secondly, the coordination of the value chain concerns the 

extent to which the various activities throughout the value chain are supposed to be linked and how they 

should interact with each other (Porter, 1986). Porter’s introduction of the value chain concept has been 

an integral part of subsequent literature trying to analyze the spread of gains in the global production 

system.  

 

Before proceeding, a narrowing down of the concept of GVCs is necessary. GVCs can be defined as 

“[…] the process by which technology is combined with material and labor inputs, and then processed 

inputs are assembled, marketed, and distributed. A single firm may consist of only one link in this 

process, or it may be extensively vertically integrated […]” (Kogut, 1985: 15, in Gereffi, Humphrey, & 
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Sturgeon, 2005). Put more simply, the GVC is a theoretical construct that describes the organization of 

global production and distribution systems (Humphrey & Schmitz, 2002).  

 

3.3.1 Global Value Chain Governance 
 
A main point when dealing with GVCs is the relationship between suppliers and buyers. Or put 

differently; how value chains are governed. In order to theorize this governance, scholars on the subject 

have termed the governance structure of GVCs as either buyer- or supplier-driven, concentrated or 

dispersed, characterized the supply relationships as either having a Commodity Supplier, a Captive 

Supplier or a Turn-Key Supplier, or by distinguishing between different types of value chain 

relationships (Gereffi et al., 2005; Porter, 1986; Schmitz, 2006; Sturgeon & Lee, 2001). 

Besides varying terminologies, the literature on value chain governance is relatively aligned when it 

comes to the underlying message. It appears that there is an agreement on the importance of being able 

to characterize the governance structure of value chains in order to better understand the inter-firm 

linkages between buyers and suppliers. To this end, the GVC Framework applied by Gereffi et al. 

(2005) serves the purpose of characterizing GVC governance structures, and the concept assists in 

determining whether suppliers or buyers drive a value chain.  

The framework by Gereffi et al. (2005) identifies five basic types of governance ranging from the 

market-like governance in the one end of the spectrum to the hierarchical governance in the other end of 

the spectrum (Gereffi et al., 2005). Table 2 below illustrates the five different stylized governance types 

and their characteristics along the lines of three key determinants: Complexity of transactions, ability to 

codify transactions, and capabilities in the supply base (Gereffi et al., 2005). The complexity of 

transactions describes whether the required information and knowledge transfer between suppliers and 

buyers in the value chain is best characterized as having a high or a low complexity. The ability to 

codify transactions covers the extent to which this information and knowledge is easily codified – again 

by placing them according to either a low or high degree of codifiability. The last determinant, the 

capabilities in the supply base, describes the availability of alternative suppliers with the ability to 

supply the same product or service along the same high-low spectrum (Gereffi et al., 2005).  
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Table 2 

Governance type Complexity of 

transactions 

Ability to codify 

transactions 

Capabilities in the 

supply-base 

Degree of explicit 

coordination and 

power asymmetry 

Market Low High High Low 

⇑ 

 

⇓ 

High 

Modular High High High 

Relational High Low High 

Captive High High Low  

Hierarchy High Low Low 

(Gereffi et al., 2005) 

 

In value chains with market governance the combination of low complexity, easily codified transactions 

and a capable supplier base results in low switching costs for both producers and buyers in terms of 

choosing business partners (Gereffi et al., 2005) 

Conversely to the market type, the transactions in modular type value chains are relatively more 

complex due to products or services often being tailored according to the specific requirements of 

buyers. However, the complexity that is otherwise associated with customized products is compensated 

for by an ability to codify transactions within the modular governance structure (Gereffi et al., 

2005)Apart from knowing the technical standards, buyers are not involved in the production process, 

which entails that the responsibilities in this area lie solely with the producers (Gereffi et al., 2005) 

Similarly, complexity of transactions in relational value chains also requires a considerable level of 

knowledge transfer. The difference lies in the issue of codifiability. In relational value chains, the ability 

to codify specifications for products is low, which often results in an increased dependence between 

buyers and supplier as well as high costs of switching to new suppliers (Gereffi et al., 2005) 

Captive value chains are characterized by low supplier base capabilities. These require considerable 

coordination of supplier activities from buyers, which again is an incentive for buyers to secure their 

investment in supplier capabilities in order to prevent competitors from benefitting from the investment 

(Gereffi et al., 2005). 

Hierarchical value chains are characterized by lead firms that manage the production process in-house in 

order to compensate for the complex transactions, the lacking ability to codify transactions and the 

lacking capabilities in the supply base (Gereffi et al., 2005). 

To sum up, the conceptualization of different governance types functions as the basis for an analysis of 

the possibilities of upgrading within a given value chain.  

 



 26 

3.3.2 Upgrading and Entry Barriers in Global Value Chains 
 

The GVC literature identifies four different forms of upgrading (Humphrey & Schmitz, 2002; 

Pietrobelli & Rabellotti, 2011; Schmitz, 2006). Process upgrading refers to the optimization of 

production processes that allows a firm to convert inputs into output more efficiently. Product upgrading 

occurs when companies move into the production of more sophisticated products within the same 

product group. Thus, instead of producing standard commodities within a given product group 

companies can engage in the production of higher value-added products that require more advanced 

skills and production methods. Functional upgrading is particularly desirable for developing country 

firms since it involves moving into other and more value-adding parts of the value chain. Hence, instead 

of having their main activities within the manufacturing part of the value chain, developing country 

firms can perform activities such as marketing, design and branding that constitute higher value-adding 

parts of the value chain. Finally, Inter-sectoral or Inter-industry upgrading refers to a situation where 

competencies acquired in one particular industry can be applied in a similar way in another industry. 

The typical example of the latter would be a company producing televisions and subsequently using its 

knowledge to start up production of computer monitors.  

When dealing with upgrading, GVC literature differs from other strands of literature that tend to focus 

on local and endogenous efforts by developing country firms in order to upgrade, which can be seen in 

the cluster literature (Humphrey & Schmitz, 2002). Instead, GVC literature emphasizes the cross-border 

linkages between firms at different stages in the global production system. Humphrey and Schmitz 

(2002) seek to reconcile the two strands of literature, focusing on global and local linkages respectively, 

by accounting for how insertion into GVCs affects the possibilities for upgrading. Their main argument 

is that the various types of GVCs carry with them different upgrading opportunities for developing 

country firms. Thus, they look at the governance structures of GVCs to explain why some developing 

country firms find it harder to upgrade than others. According to Humphrey and Schmitz (2002) 

developing country firms in GVCs often find themselves positioned in quasi-hierarchical chains with 

uneven power distribution and coordination balance between themselves and the lead firms. The quasi-

hierarchical value chain corresponds to the captive governance structure used by Gerrefi (2005). It 

fosters quick process and product upgrading, but generally inhibits functional upgrading (Humphrey & 

Schmitz, 2002). Process and product upgrading in quasi-hierarchical value chains are possible due to the 

lead firms’ specific product demands in terms of quality, quantity and delivery. Hence, lead firms tend 

to engage actively with suppliers in terms of providing technology and production methods in order to 

minimize risks. Conversely, lead firms will actively try to inhibit suppliers from moving into the higher 

value-adding activities that constitute their core competencies. In such global industries, developing 
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country firms can potentially achieve rapid product and process upgrading, but do rarely succeed in 

achieving functional upgrading.  

In GVCs characterized by arm’s length market governance there are often better opportunities for 

functional upgrading than in quasi-hierarchical value chain, although they are still modest. However, 

process and product upgrading will occur at a slower pace since there are no incentives for firms to 

engage in the production processes of suppliers. GVCs with a network structure offer more open-ended 

opportunities for upgrading because firms have a mutual interest in upgrading due to their intense and 

reciprocal relationship. Applying Gereffi’s (2005) terminology, the network structure corresponds to the 

relational value chain. However, developing country firms rarely take part in network-based value 

chains because a high level of capabilities is required in order to engage on a mutual basis with 

companies from developed countries. Humphrey and Schmitz (2002) does not account for the upgrading 

opportunities in modular-type value chains as identified by Gereffi (2005). As such, upgrading is not 

dealt with within hierarchical GVCs because they involve the direct ownership of a given value chain 

activity by lead firms.  

 

Another relevant topic within the GVC literature is the one of entry barriers to GVCs. Upgrading within 

GVCs has been extensively dealt with in the literature, but this has left the large group of developing 

country firms that has not managed to enter the value chains with less attention (Thomsen, 2007). 

Kaplinsky (2000) argues that high value-adding activities are increasingly taking place within GVCs, 

and the question for developing countries is therefore not whether to participate in GVCs but rather how 

to enter, and subsequently how to position themselves in order to optimize gains (Gereffi, 2001; 

Kaplinsky, 2000). Thomsen (2007) argues that three kinds of entry barriers exist. Industry entry barriers 

refer to the complexities of entering a particular industry. For instance, this can be in the form of high 

requirements for capital investments at the outset. Market entry barriers arise due to differences between 

the regulatory environments of markets. Finally, chain entry barriers refer to the requirements of 

participating in a given value chain. An example of such chain entry barriers could be technological 

requirements to production, which often exceeds the capabilities of developing country firms. Gibbon & 

Ponte (2005) account for how GVCs are often buyer-driven and that the increasing requirements of lead 

firms to suppliers constitute entry barriers for lower-tier suppliers who are thus marginalized within the 

production system. Consequently, the demand issues, such as quality of products, environmental- and 

work-related standards, increase the difficulty of entering buyer-driven GVCs for developing country 

firms.  
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The GVC literature has been criticized for not paying enough attention to the issues of endogenous 

efforts by developing country firms and the domestic environment (Fu, Pietrobelli, & Soete, 2011; 

Humphrey & Schmitz, 2002; Morrison, Pietrobelli, & Rabelloti, 2008; Pietrobelli & Rabellotti, 2011). 

Humphrey and Schmitz (2002) themselves refer to the strategic intent of a firm, which covers the ability 

to invest in new technology and acquire capabilities and organizational routines. Similarly, Morrison et 

al. (2008) emphasize the need to analyze the technological capabilities of a firm in order to complement 

the GVC structure analysis with an account of firms’ endogenous learning efforts. Pietrobelli and 

Rabelotti (2011) further argue that the national innovation system in developing countries also affects 

the degree to which developing country firms manage to upgrade in GVCs.  

Another point of criticism could be the lack of attention in GVC literature to the role of governments in 

helping domestic firms enter and position themselves within GVCs. 

 

Having outlined the major strands within industrial policy theory, international competitiveness theory 

and GVC theory respectively, the following section will identify what theoretical elements will be used 

in our analysis, and how they will be applied.  

 

3.4 Theoretical Framework 

 

The purpose of this section is to construct a theoretical framework based on the previously outlined 

strands of theory. The theoretical framework (see fig. 3) serves as the basis for structuring the collection 

of data for a feasibility study of localizing wind turbine production in South Africa.  

In applying industrial policy theory, we have chosen to use the Active Industrial Policy Framework 

developed by Schmitz (2007) due to its application-oriented nature, which is particularly relevant for 

developing countries. Furthermore, its emphasis on how to link up the domestic industry with the global 

industry is particularly relevant in the case of the South African wind industry due to its infant stage of 

development. The framework allows for an evaluation of the South African strategy for integrating into 

the global wind industry.  

To structure the analysis we apply the Diamond model developed by Porter (1986). The Diamond 

model will serve as the basis for assessing the key competitive parameters within the global wind 

industry, and subsequently compare and contrast these with the South African wind industry. We intend 

to apply a modified version of the Diamond model with the intention of making it more applicable to 

our focus on component suppliers. Traditionally, a Diamond model analysis would entail an assessment 

of related and supporting industries. However, we replace this element of the model with an analysis of 

the relationship between component suppliers and wind turbine manufacturers, which allows us to 
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analyze the upgrading opportunities for South African firms. This modification contributes to 

compensate for the lack of an international dimension in the original Diamond model by including 

theory on GVCs.  

For this purpose, we will apply the framework by Gereffi (2005) in order to assess the prevailing 

governance structure between OEMs and component suppliers in the global wind industry value chain. 

Additionally, the study by Humphrey and Schmitz (2002) further contributes to qualify the 

opportunities for upgrading for South African firms within the wind industry.  

Finally, our application of Schmitz’ (2007) concept of Active Industrial Policy contributes to creating a 

more complete theoretical framework by adding the dimension of how governments in developing 

countries can facilitate entry and positioning of domestic firms in GVCs. Adding to this, Schmitz’ 

framework will also supplement the Diamond model by evaluating how the South African government 

intends to influence the international competitiveness of the local wind industry.  

 

 

Figure 3 
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4 Analysis 
 

4.1 Introducing South Africa 
 
Since the transition to democracy in 1994 South Africa has gone through profound political, social and 

economic changes. Therefore, the intention of this section is to present the current context of South 

Africa. 

4.1.1 The Political Context 
 
 

Besides its discriminatory policies, the former Apartheid regime (1948-1993) was characterized by its 

protectionist economic policies. The democratically-elected government decided to revert the ISI 

policies of the Apartheid regime by reintegrating South Africa into the global economy with the 

introduction of the Growth, Employment, and Redistribution (GEAR) strategy (Country profile series 

south africa2012). GEAR was a market-driven strategy with the purpose of liberalizing and reducing 

barriers to trade and stimulate rapid employment generation, which continue to be important priorities 

for the government today. Furthermore, since 1995 South Africa has been a member of the WTO and 

has become known within the international community for actively striving to comply with WTO rules 

and free market principles (Country profile series south africa2012). The new government furthermore 

tried to stimulate economic growth through its industrial policies, which particularly emphasized the 

textile and garment industry and the automotive industry. Nevertheless, low productivity and 

inefficiency in many industries entailed that the industrial policies of the new government were only 

partly successful (Economist intelligence unit country report south africa - january2013). The export-

oriented strategy for the textile and garment industry was largely unsuccessful due to the incapacity of 

local companies to compete in the global market. On the other hand, the strategy to attract FDI within 

the automotive industry through an export credit scheme proved to be more successful.  

Another major component of the new government’s policies was the aspiration to secure equal rights 

and living conditions for the black majority of the population that suffered heavily during the Apartheid 

regime. Social welfare programs under the headline of Black Economic Empowerment were introduced 

to improve conditions for the black population by introducing incentives to increase black participation 

in business activities (Country profile series south africa2012). Although these ideas were introduced 

with the transition to democracy in 1994 it was not until the passing of the Broad Based Black 

Economic Empowerment policy in 2003 that the initiatives were enacted (Embassy of denmark in south 

africa.2013). 
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Despite the fact that governance indicators have improved markedly since 1994 and that South Africa 

now has an independent judiciary and a secure legal environment for investors it is considered a “flawed 

democracy” (Economist intelligence unit country report south africa - january2013). Even though 

South Africa is formally a multi-party parliamentary democracy and that its constitution of 1996 is 

regarded as being one of the most modern in world, the domination of the African National Congress 

(ANC) means that South Africa has in effect been a one-party state, where the leading opposition party, 

the Democratic Alliance, only holds around 15% of the votes. The domination of the ANC is illustrated 

by the fact that it has gained approximately 65% of votes in all elections since 1994, which has ensured 

continuity in government policies (Country profile series south africa2012). Incumbent President Jacob 

Zuma, who was reelected as ANC president in December 2012, is expected to lead another comfortable 

victory at the general elections in 2014. The domination of the ANC is further strengthened by its 

tripartite alliance with the Congress of South African Trade Unions and the South African Communist 

Party. Despite investor- and business friendly policies, the South African governments remains 

committed to state intervention, such as public ownership of enterprises in key industries and increased 

taxation.  

A final trait of the post-Apartheid government has been its mediating role in affairs with other African 

countries and in international forums on behalf of the whole African continent. South Africa generally 

maintains healthy and friendly relations with its neighbors and its main international partners, and seeks 

to promote peaceful resolutions to conflicts on the African continent through membership of 

organization such as the New Partnership for African Development, the Southern African Development 

Community and the African Union (Country profile series south africa2012).  

 

4.1.2 The Economy 
 

After the transition to democracy, the South African economy has been revitalized following the 

opening up of the economy. The country’s economic potential is highlighted by its inclusion into the 

BRICS club of emerging market economies in 2011(Country profile series south africa2012). With a 

population of around 52 million and a GDP per capita of approximately 8,000 USD, South Africa is by 

far the largest economy on the African continent, and four times the size of the second largest economy 

Angola (Economist intelligence unit country report south africa - january2013). South Africa has the 

highest level of both outward and inward FDI in Africa, with USD 4,369 million and 4,572 million in 

2012, respectively (UNCTAD, 2013).  

Since 1994 the economy has seen annual average growth rates of 3.3%, and in the years leading up to 

the global financial crisis South Africa experienced growth close to 6% annually (World bank data 
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bank.2013). The Apartheid regime saw similar average annual growth rates of 3.3%. However, the 

combination of the regime’s economic policies and the sanctions from the international community had 

negative consequences for the economy in the years prior to the demise of the regime (UNCTAD, 

2013). 

 

South Africa has not experienced the same extraordinary growth rates as other developing countries and 

emerging markets such as China and India, but has managed to handle the global financial crisis fairly 

well with average annual growth rates of 2% since 2008. South Africa still benefits from the 

externalities of having hosted the FIFA World Cup in 2010, and additionally the government has 

managed to reduce the budget deficit (Country profile series south africa2012). Yet, the South African 

economy remains dependent on fluctuations in demand from European markets, and the outlook for the 

immediate future remains moderate with growth expected to reach 3.1% and 4.1% for 2013 and the 

period 2013-2017, respectively (Economist intelligence unit country report south africa - january2013). 

Apart from weak external demand, growth is being held back by high inflation and decreasing industrial 

output as well as labor strikes across a number of key sectors (Economist intelligence unit country 

report south africa - january2013).  

Nevertheless, South Africa continues to be an attractive market for investors and businesses and is 

characterized as the stepping-stone into other African markets (Country profile series south africa2012). 

A black middle and working class is emerging with demands similar to middle classes in other 

countries, and the middle class now constitutes 50% of the population (10 vækstlande.2012). The 

economy has moved from being mainly based on agriculture and mining towards an economy where 

major parts of the GDP are derived from manufacturing and services, and especially financial services 

are well developed. Moreover, South Africa has become one of the most successful tourist destinations 

in the world (Country profile series south africa2012).  

As a means to ensure continued and increased growth the government budget of 2012 has prioritized 

further investments to improve the infrastructure of the country, which is otherwise well developed by 

African standards. Moreover, the election of the black businessman, Cyril Ramaphosa, as the deputy 

president of the ANC is a strong signal that South Africa will remain compliant to WTO rules and 

maintain a friendly environment for foreign investors in the years to come (Economist intelligence unit 

country report south africa - january2013). However, oligopolies still exist within key sectors, and the 

strong presence of labor unions entails that open competition will not be achieved in the near future. 

Moreover, sustained economic growth in South Africa is being impeded by typical developing country 

“illnesses” such as a lack of skilled labor, corruption, and low levels of investment in R&D. A weak 

educational system is the main cause of the shortage of skilled workers, which is further aggravated by 
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the tendency of high skilled labor to immigrate to Western countries (Country profile series south 

africa2012). The educational system is highly racially skewed and does not secure a proportionate 

balance of racial groups at the tertiary level of education (Economist intelligence unit country report 

south africa - january2013). The threat of corruption in South Africa is lower than in most other African 

countries, and with a rank as 69 out of 174 countries on Transparency International’s Corruption 

Perception Index, South Africa is on par with countries such as Brazil, Saudi Arabia and Italy 

(Transparency international's corruption perception index.). A final structural impediment to growth is 

the irregular and insufficient supply of electricity to support the country’s industrial base, which is 

illustrated by the rank of 150 in terms of getting electricity (Doing business 2013: Smarter regulations 

for small and medium-size enterprises2013). The state-owned public utility company, Eskom, supplies 

95% of electricity in South Africa, and 60% of the entire continent’s requirements (Economist 

intelligence unit country report south africa - january2013). Coal dominates the South African 

economy and supplies 90% of power (Country profile series south africa2012). However, the 

government has made plans to carry out a transformation of the energy supply to reduce the reliance on 

coal and implement a larger focus on renewable energy and especially wind energy. The government’s 

plans for the transformation of the energy supply will be elaborated later in the thesis.  

 

4.1.3 The Social Context 
 

Despite an overall positive outlook for the economy, South Africa continues to be severely affected by a 

number of social issues. Inequality in South Africa is among the highest in the world with a GINI index 

of 0.63 in 2009, and this is further aggravated by the fact that the vast majority of the country’s wealth is 

in the hands of the white minority (Country profile series south africa2012). Blacks constitute 

approximately 80% of the South African population, however, in 2010 it was estimated that 85% of all 

wealth was in the hands of whites, who only make up 10% of the population (Country profile series 

south africa2012). Despite government attempts to remedy the racial inequalities, the country continues 

to suffer from the legacies of the Apartheid regime and blacks continue to be heavily underrepresented 

at the tertiary education level and in private company board rooms. Also, South Africa suffers from a 

notoriously high level of unemployment, which was recorded at 24% in 2011 (Country profile series 

south africa2012). The high level of unemployment coupled with the high inequality has implied that 

crime is also a major issue, especially in the major cities. Although the poverty rate is down from 50% 

in 2000, nearly 40% of South Africans still live in poverty, which adds further to the array of social 

issues (Country profile series south africa2012; Gennembrud for dansk vindenergi i sydafrika.2012). 

Finally, as with many other African countries, HIV/AIDS is a problem that continues to severely affect 
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the country by slowing the population growth. It is estimated that 17% of people between 15 and 49 in 

South Africa are HIV positive compared to a global average of only 0.8% (Country profile series south 

africa2012).  

 

Overall, South Africa is an interesting case study. Coming from a turbulent past and having only 

recently achieved the status of being a democracy, the country is now in the early stages of a new and 

more promising chapter in the history of South Africa. With a ranking as 52nd out of 144 countries on 

The World Economic Forum’s Global Competitiveness Index, South Africa has considerable potential 

for achieving economic growth and raise the standard of living for its citizens (World economic forum 

global competitiveness report2012). Yet, South Africa must address a number of important issues in 

order to secure that growth will be evenly spread across the population and that persisting racial 

divergences are overcome.  

 

4.2 Government Strategy  
 

The purpose of this part of the thesis is to present South Africa’s policy on the development of a local 

renewable energy industry. Firstly, a presentation of the industrial policy will illustrate the measures 

taken to promote the capabilities of local industry within renewable energy. Secondly, an overview of 

the energy policy will serve to outline how government intends to expand the share of renewable energy 

in the energy mix. And thirdly, a presentation of the actual program to roll out renewable energy in 

South Africa will illustrate how the industrial policy and the energy policy are being implemented in 

practice. This will serve as the basis for our analysis of the possibility of developing an internationally 

competitive local industry within the supply of components to the wind energy in South Africa. Figure 4 

serves to provide a simplified overview of the most important policy documents: 
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Figure 4 

 
 

 

4.2.1 Industrial Policy of South Africa 

 
This section serves as an overview of the industrial policy in South Africa. Firstly, an outline of the 

overall industrial policy will be provided and subsequently a more specific account of how the industrial 

policy relates to renewable energy in general, and wind power in particular, is presented. 
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4.2.1.1 Overall Industrial Policy of South Africa 
 

Since the demise of the Apartheid regime the direction for the economic and industrial policy of South 

Africa have been set out in the Reconstruction and Development Programme (RDP) in 1994, which was 

later replaced by the Growth, Employment and Redistribution (GEAR) strategy in 1996. The main 

objectives of the two strategies were to restore macroeconomic balance, but also to address the many 

social issues inherited from the Apartheid era, especially the reduction of poverty. Primarily, the GEAR 

strategy contained macroeconomic initiatives to liberalize the economy in order to spur economic 

growth, and included efforts to expand the number of social services available to the disadvantaged 

groups of society. As such, the two strategies did not contain specific industrial policy initiatives aimed 

at promoting certain sectors of the economy.  

In more recent years, the overarching directions for the industrial policy have been outlined in two main 

policy documents: The National Industrial Policy Framework (NIPF) and the New Growth Path (NGP). 

Cabinet adopted the NIPF in 2007 with the purpose of establishing government’s broad approach to the 

industrialization of South Africa (National Industrial Policy Framework, 2007). Overall, it contained the 

following core objectives: 

 

- Facilitate diversification  

- The long-term intensification of South Africa’s industrialization process and movement towards 

a knowledge economy.  

- Promotion of a more labor-absorbing industrialization path  

- Promotion of a broader-based industrialization path  

- Contributing to industrial development on the African continent  

 

To reach the objectives of the NIPF the implementation of industrial policy has been outlined in a 

number of Industrial Policy Action Plans (IPAP), of which the first version was approved in 2007 

(IPAP, 2010). Subsequently, more elaborate iterations of the IPAP containing more concrete objectives 

and key action programs have been devised. The first of these concerns the period 2010/11-2012/13 and 

signals a shift from “easy-to-do” initiatives to “need-to-do initiatives” (IPAP, 2010). The IPAP is 

updated with a new iteration on an annual basis, each covering a rolling three year-period and with a 

ten-year outlook. The IPAP recognizes that the relatively high growth rates in South Africa prior to the 

global financial crisis were rooted in an extensive expansion in private credit and not due to rising 

income from productivity increases in the manufacturing sector (IPAP, 2010). Hence, the iterations of 

the IPAP are guided by seven sets of critical policies to scale up industrial policy and improve the 

productive side of the economy (IPAP, 2010):  
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1. Stronger articulation between macro and micro economic policies  

2. Industrial financing channeled to real economy sectors.  

3. Leveraging public and private procurement to raise domestic production and 

employment  

4. Developmental trade policies that deploy trade measures in a selected and strategic 

manner 

5. Competition and regulation policies that lower costs for productive investments and 

poor and working class households.  

6. Skills and innovation policies that are aligned to sectoral priorities.  

7. Deploying these policies in general and in relation to more ambitious sector strategies, 

building on work already done.  

 

The IPAP furthermore states that in order for South Africa to deepen the manufacturing capabilities and 

move into knowledge intensive value chains a fundamental upgrading of its industries is required 

(IPAP, 2011). To achieve this, new areas of focus, scaling up and broadening of existing sectors, and 

sectors with long-term potential have been identified as key priorities. Among the new areas of focus, 

the IPAP identifies the green economy, which includes renewable energy, to be one of the sectors to 

receive particular focus in the coming years. 

 
 

The objectives of the National Industrial Policy Framework have been further supplemented by the New 

Growth Path (NGP) that was published by the Economic Development Department in late 2010 as a 

response to the global economic and financial crisis in 2008 (Framework of the New Economic Growth 

Path, 2010). The Economic Development Department is the department established under the 

government with responsibility for administering the promotion of economic growth in South Africa. 

The NGP incorporates the IPAP-iteration for the period 2010/11-2012/13 as well as policies and 

programs within social and rural development, science technology and education (Framework of the 

New Economic Growth Path, 2010). The NGP proposes strategies to widen and deepen the South 

African market through more exports to the region and to other growing economies, as well as 

increasing income and employment (Framework of the New Economic Growth Path, 2010). 

The NGP stresses the need for government to focus its activities around a number of core priorities in 

order to achieve sustained economic growth for the country. The short-term objective is to focus on 

sectors with the potential of spurring immediate job and employment growth while the longer-term goal 

is to focus on more advanced activities and industries in order to improve the types of jobs being created 

(Framework of the New Economic Growth Path, 2010). As a first step employment creation within 
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infrastructure, agriculture and mining, the green economy, manufacturing and tourism was supported. 

The government set as a specific objective for the green economy to provide 300,000 direct jobs by 

2020 within manufacturing, construction, operations and maintenance of environmentally friendly 

infrastructure, and further expected that this number could increase to 400,000 by 2030 (Framework of 

the New Economic Growth Path, 2010). The job creation objective is linked to the targets set for the 

continuous rollout and expansion of renewable energy in the Integrated Resource Plan, which will be 

accounted for further below (Framework of the New Economic Growth Path, 2010). In order to achieve 

the targets of job creation and increased exports, the NGP puts forward both macroeconomic and 

microeconomic policy tools, such as the securing of low inflation, mobilization of resources as well as 

skills development, reducing bureaucracy and increasing local procurement (Framework of the New 

Economic Growth Path, 2010). 

As an outcome of the NGP, the South African government and social interest groups representing 

organized labor, the business community, and civil society signed four accords: A National Skills 

Accord, a Basic Education Accord, a Local Procurement Accord and a Green Economy Accord (Green 

economy accord.2011). The Green Economy Accord contains 12 commitments on areas such as 

investments in the green economy, rollout of renewable energy and localization efforts to promote 

economic development (Green economy accord.2011). The parties to the accord have committed to 

prioritizing skills development for renewable energy (Green economy accord.2011) 

 

The National Industrial Policy Framework and the New Growth Path identify the potential for achieving 

industrial and economic benefits through the development of a local renewable energy industry (IPAP, 

2012). The localization of the production of components to the renewable energy industry could bring a 

number of desired outcomes within key objectives such as employment creation, export promotion and 

the reduction of carbon emissions considering that South Africa has committed to reducing its 

greenhouse gas emissions by 34% by 2020 (IPAP, 2012). Furthermore, research has shown that the 

development of a local renewable energy industry on a large scale could entail the creation of more than 

50,000 jobs as well as encourage USD 55 billion in green investments over the next fifteen years (IPAP, 

2012). An integrated and coherent strategy for the industry with appropriate financial and industrial 

incentives could serve to position South Africa as a regional hub for components manufacturing for the 

global renewable energy industry (IPAP, 2011).  
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4.2.1.2 Industrial Policy for Renewable Energy 
 

The IPAP 2010/11-2012/13 was the first policy document to take concrete action towards developing an 

actual strategy for the renewable energy industry. However, it mainly dealt with the rationale of 

developing a local renewables industry by highlighting the increased concern over carbon emissions and 

climate change as well as increasing electricity prices and supply challenges, which have made 

renewable energy a more appealing alternative to conventional sources of energy. This IPAP-iteration 

designated the Department of Trade and Industry and the Economic Development Department to be the 

lead departments in devising a strategy for the generation of wind energy and other renewable energy 

sources.  

The iterations of the IPAP for the periods 2011/12-2013/14, 2012/13-2014/15 and 2013/14-2015-16 

outline concrete objectives as well as key action programs for the development of a local renewable 

energy industry, and more specifically a local wind energy industry. The IPAP iterations elaborate 

further on the rationale established in the IPAP 2010/11-2012/13 by emphasizing the increasing eco-

protectionism by developed countries, which potentially could have negative consequences for the 

exports of South Africa. Moreover, the competitiveness of South African manufacturing firms could 

generally suffer from the increasing costs of energy and hence the rationale for investing in renewable 

energy seems evident (IPAP, 2011). Renewable energy industries are among the fastest growing 

industries worldwide with growth rates of more than 30% annually (IPAP, 2011). These industries are 

identified as presenting many opportunities for the localization of low and medium-technology 

components for new technologies by building on the existing industrial foundation in South Africa as 

well as local innovation (IPAP, 2011). Additionally, renewable energy industries are highlighted to be 

more labor-intensive than conventional energy sources, and thus complement government’s overall 

economic priority of stimulating a more labor-absorbing economic growth (IPAP, 2011). Based on 

various economic, social and ecological criteria the IPAP iterations identify wind and solar energy as 

focal-subsectors within renewable energy. Wind energy has considerable potential in South Africa with 

large parts of the western and southern coast having economically viable resources of wind energy 

(IPAP, 2011). It is further emphasized that the scale and maturity of the global wind industry has made 

it a cost-competitive alternative, not only to other renewable energy sources, but also to conventional 

energy sources (IPAP, 2011).  

The strategy of the IPAP iterations is to stimulate a demand for investments in renewable energy and to 

ensure increased local manufacturing of supply to this demand. This will help the government achieve a 

number of objectives, namely a higher security in the supply of energy, reductions in the emission of 

greenhouse gasses, encouraging new manufacturing capabilities as well as stimulating a more labor-

intensive growth path (IPAP, 2011). The most recent iteration of the IPAP recognizes that uncertainty 
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about the long-term prospects is a considerable threat to localization efforts in the renewable energy 

industry. As a consequence, efforts towards increasing investor confidence in South Africa’s renewable 

energy industry will be taken (IPAP, 2013).  

Already in 2008 the government made its first attempt to support the development of a local renewables 

industry by announcing its intention to develop a Renewable Energy Feed-In Tariff (REFIT) in order to 

secure a prescribed REFIT-rate for the provision of renewable energy into the national power grid 

(IPAP, 2012). However, due to not being consistent with the South African preferential procurement 

policy rules, the REFIT did not materialize and was instead replaced by the Renewable Energy 

Independent Power Producer Procurement Programme (REIPPPP). The main objective of the REIPPPP 

was to secure increased local content in a continuous rollout and expansion of the renewable energy 

industry (IPAP, 2011). The REIPPPP will be elaborated on further in section 4.2.3. Key milestones of 

these IPAPs are to devise an R&D plan for the cost reduction of and increased local content in wind and 

solar energy (IPAP, 2011).  

 

Having outlined the overall industrial policy of South Africa as well as the specific industrial policy on 

renewable energy, attention will be given to the country’s renewable energy policy. 

 

4.2.2 Renewable Energy Policy of South Africa 
 

The purpose of this section is to provide a comprehensive description of the policy on renewable energy 

in South Africa. In order to do this, we deem it necessary first to account for the legislative and political 

basis for energy policy before proceeding to the actual policy on renewable energy.  

 

4.2.2.1 Energy Policy in South Africa 
 

4.2.2.1.1 The Legislative Basis  
 

The South African energy policy is mandated by the Bill of Rights in the Constitution of 1996, where it 

is stated that: 

“Everyone has the right  

a) to an environment that is not harmful to their health or well-being; and 

b) to have the environment protected, for the benefit of present and future generations, through 

reasonable legislative and other measures that 

i) prevent pollution and ecological degradation; 
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ii) promote conservation; and 

iii) secure ecologically sustainable development and use of natural resources while 

promoting justifiable economic and social development.” 

(Constitution of the Republic of South Africa, 1996) 

 

According to the Constitution the government is obligated to promote and fulfill the Bill of Rights. 

Adding to this constitutional mandate, the Minister of Energy, and thus the Department of Energy, is 

responsible for governing the energy sector in South Africa. The legislative mandate of the Department 

of Energy is based on acts such as The National Energy Act, The Electricity Regulation Act and the 

Central Energy Fund Act among others. The mandate derived from the legislative acts relating to 

renewable energy can be summed up as being to “[…] govern the energy sector in order to ensure 

secure and sustainable provision of energy for socio-economic development with universal access to 

modern energy carriers […]” (Revised Strategic Plan 2011/12 - 2015/16, 2012, p. 15).  

 

4.2.2.1.2 White Paper on Energy Policy 
 

The first review of South Africa’s energy policy after the end of the Apartheid regime came about in the 

White Paper on the Energy Policy. The energy policy white paper was shaped by the country’s new 

macro economic strategy, which again was mainly influenced by the Growth, Employment and 

Redistribution (GEAR) and the Reconstruction and Development Programme (RDP) as described 

earlier. The central objectives of the GEAR were to promote South African growth through exports and 

investments and to promote redistribution by creating jobs (White Paper on the Energy Policy, 1998). 

Both the GEAR and the RDP identify the energy sector as an important contributor to the realization of 

economic growth and job creation (White Paper on the Energy Policy, 1998). The importance of the 

energy sector was attributed to the importance of a well-functioning power infrastructure in spurring 

economic growth.  

 

Building on the legal basis of the Constitution and the general macro economic policy outlined above, 

the White Paper on the Energy Policy provides specific objectives for South African energy policy. The 

following five main objectives on energy policy are identified: 

 

- Increasing access to affordable energy services 

- Improving energy governance 

- Stimulating economic growth 
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- Managing energy-related environmental and health impacts 

- Securing supply through diversity  

(White Paper on the Energy Policy, 1998).  

 

After the democratization and consequent opening up of the economy in 1994, the South African 

government recognized the importance of acknowledging the international tendency of securing the 

energy supply through a more diversified and flexible supply. The diversification of the energy supply 

was to be ensured by the Department of Minerals and Energy (now “Department of Energy”) through an 

integrated resource planning approach in order to consider economic, social and environmental 

consequences of investment decisions in the energy sector. The increasing importance of policies that 

proactively use the attraction of FDI and reduce greenhouse gas emissions was brought forward as a 

factor to consider when designing energy policy (White Paper on the Energy Policy, 1998). Renewable 

energy was considered as one of the sectors that could contribute towards a more diversified energy 

supply but the main function of renewables was to provide power to remote areas that were not included 

in the South African power grid (White Paper on the Energy Policy, 1998). To this end, the renewable 

energy sources intended for promotion by the government were solar power and non-grid electrification 

systems such as home solar heating systems, solar cookers, solar systems for schools and wind power 

(White Paper on the Energy Policy, 1998). Put differently, the renewable energy sources identified were 

small-scale solutions intended to make up for the lack of power in rural areas that were not yet 

connected to the electricity grid. As such, the White Paper on Energy Policy constituted an initial, but 

relatively modest, step towards the integration of renewable energy into the energy mix.  

 

4.2.2.1.3 White Paper on Renewable Energy 
 

In 2003, the South African Department of Minerals and Energy published an overall vision for the role 

of renewable energy in South Africa in its White Paper on Renewable Energy. Besides determining the 

vision, the White Paper on Renewable Energy set out the policy principles and strategic goals and 

objectives for renewable energy (Request for qualification and proposals for new generation capacity 

under the IPP procurement programme, 2012). Besides supplementing the White Paper on the Energy 

Policy with policies specifically aimed at strategically developing the renewable energy industry, the 

purpose of the White Paper on Renewable Energy was to develop a framework that enables the 

renewable energy industry to grow and contribute to the South African economy and the environment 

(Request for qualification and proposals for new generation capacity under the IPP procurement 

programme, 2012). Apart from being a renewable energy-specific successor to the more general White 
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Paper on the Energy Policy, the White Paper on Renewable Energy is the result of developments such as 

South Africa’s reintegration into the world economy and the Johannesburg Declaration from 2002 

where the participating countries committed to promote renewable energy in order to limit greenhouse 

gas emissions. Further, the local manufacturing of renewable energy technology would limit the costly 

imports of equipment and create employment (White Paper on Renewable Energy, 2003). As such, the 

framework outlined in the White Paper on Renewable Energy guides the strategy on how the renewable 

energy industry can contribute to economic growth in South Africa while at the same time allowing the 

government to partake in the international efforts to promote a more sustainable global environment 

(White Paper on Renewable Energy, 2003). The White Paper on Renewable Energy spells out the 

government’s long-term goal as being “[…] the establishment of a renewable energy industry producing 

modern energy carriers that will offer in future years a sustainable, fully non-subsidised alternative to 

fossil fuels.” (White Paper on Renewable Energy, 2003). 

 

Seeing that the establishment of a South African industry within renewable energy is a long-term 

project, the White Paper on Renewable Energy puts forward a medium-term ambition stating that the 

target for renewable energy is to contribute with about 1,667 MW, within a 10-year period, to South 

Africa’s energy consumption. The renewable energy contribution is primarily to be generated by 

biomass, wind, solar, and small-scale hydro (White Paper on Renewable Energy, 2003). In order to 

develop an enabling framework for the development of renewable energy’s 1,667 MW-contribution to 

South Africa’s energy consumption, the White Paper on Renewable Energy identifies four key strategic 

areas: 

 

• Financial and fiscal instruments: Allocation of resources for investments in renewable energy 

technology, fiscal incentives to attract foreign and domestic investors. 

• Legal instruments: Development of a legal and regulatory framework that supports the 

integration of renewable energy into the energy mix and attracts investments. 

• Technology development: Promotion of R&D and local manufacturing. 

• Awareness raising, capacity building and education: Implementation of training and educational 

programs within renewables. 

(White Paper on Renewable Energy, 2003) 

 

The industrial development to be accomplished by pursuing the goals of the abovementioned strategic 

areas should increase industrial growth and employment opportunities through cost effectiveness and 

international competitiveness (White Paper on Renewable Energy, 2003). 
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In order to identify the most appropriate instruments for promotion of renewable energy, an analysis 

have been made on the approaches in different countries engaged in renewable energy development. 

Based on this analysis the most successful instruments have been identified as investment incentives in 

the form of direct subsidies or tax credits, production incentives such as feed-in tariffs where the 

distributor of energy is obliged to renewable energy produced at a higher price than the existing tariff, 

and Set-asides where a certain amount of the energy mix is earmarked to be produced from renewable 

energy sources.  Table 3 shows the advantages and disadvantages of each of these three instruments: 

 

 

Table 3 

Tool Advantages Disadvantages 

Investment incentive Overcomes high first cost barrier Encourages investment, not production 

Production incentive Easy to implement 

Easy for developers 

Encourages renewable energy 

production 

Does not directly address high first 

cost barrier 

Can be abused if incentive too high 

Renewables Set-aside Allows control over amount of 

renewable capacity added 

Competitive bidding encourages cost 

reductions 

Can be very bureaucratic 

Bids may be controlled by one entity 

May lead to lumpiness in installations 

(White Paper on Renewable Energy, 2003) 

 

Of the three instruments, the White Paper on Renewable Energy identifies a combination of investment 

incentives and Set-asides as the most suitable for the funding of an initial program for renewable power 

generation. 

 

4.2.2.2 Energy Planning in South Africa 
 

4.2.2.2.1 Integrated Energy Plan 
 

The Integrated Energy Plan (IEP) was published in 2003. Historically being one of the most energy-

intensive countries in the world, the composition of the South African economy in 2003 had changed so 

that the tertiary sector had overtaken the primary sector in terms of contribution to the economy. With a 

contribution of about 66% of GDP, the knowledge-intensive, and less energy-intensive, tertiary sector 
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illustrated that South Africa was experiencing a similar change in composition of the economy as seen 

in many industrialized countries. As a consequence, the purpose of the IEP is to act as a framework for 

re-focusing the supply of energy towards a more sustainable approach where factors such as 

environment, health and safety are considered (Integrated Energy Plan for the Republic of South Africa, 

2003).  

In an estimation of the potential of South Africa’s different energy resources, the potential of renewable 

energy was not defined (Integrated Energy Plan for the Republic of South Africa, 2003). The 

availability of renewable energy resources was identified to exist in the central regions of the country 

for solar energy and in the coastal areas for wind energy (Integrated Energy Plan for the Republic of 

South Africa, 2003). As a part of the resource planning approach, four scenarios were outlined in order 

to illustrate the different potential outcomes. Firstly, a “business as usual scenario” where no changes 

were made, secondly, an optimized version of the “business as usual scenario” with focus on cost-

optimization, energy efficiency and fuel shifting, thirdly, a scenario considering environmental 

improvements and diversification of the energy supply, and lastly an optimized version of the 

environmentally focused scenario based on least cost, energy efficiency and fuel shifting (Integrated 

Energy Plan for the Republic of South Africa, 2003). Only the third scenario, focusing on 

environmental improvements with no regards to cost factors, included the construction of wind turbines 

(Integrated Energy Plan for the Republic of South Africa, 2003). According to the IEP, it is necessary 

for government to appropriately regulate the energy sector in order to achieve the objectives for the 

introduction of renewable energy technology (Integrated Energy Plan for the Republic of South Africa, 

2003).  

 

4.2.2.2.2 Integrated Resource Plan 
 

The key planning documents for the South African electricity supply are the Integrated Resource Plan 

for Electricity (IRP) and the Medium Term Risk Project (MTRP). The purpose of the IRP is the long-

term planning of electricity supply, whereas the MTRP covers the medium-term period from 2010 to 

2016. The IRP is a living long-term plan to be revised by the Department of Energy (DOE) at least 

every two years in order to adjust for developments and changing circumstances.2

 

  

The scope of the first draft version of the IRP from January 2010 was relatively limited with an outline 

for the development of new power generation capacity for the period 2010-2013 but with the stated 

intention of developing a full plan covering the period 2010-2030 (Department of Energy, 2011).  

                                                        
2 At the time of writing this paper, a revised version of the IRP 2010 has not yet been published. 
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In order to plan for the long-term period up until 2030, different outcome scenarios, policy options and 

technology choices were considered. The results of these efforts were concluded in the Revised Balance 

Scenario (RBS) where the committed capacity from wind power projects approved prior to IRP 2010 

was 700MW to be built between 2011 and 2013 (Department of Energy, 2011). The total generating 

capacity of wind power by 2030 amounted to 11,800MW or 13.8% of total generating capacity in South 

Africa or 22.6% of the capacity to be added in the period 2010-2030. In comparison, Concentrated Solar 

Power (CSP), the only other renewable energy source identified as a contributor to the energy mix in the 

RBS, accounted for 600MW or 1.1% of the added capacity (Department of Energy, 2011).  

 

A process of public consultation and input from independent international consultants illustrated that the 

RBS did not properly account for factors such as socio-economic impact and the network costs on the 

choice of technologies (Department of Energy, 2011). As a result, a policy-adjusted version of the IRP 

was put forward. Changes such as learning rates for renewable technologies were included and the 

capacity to be generated from renewable energy was disaggregated into wind, solar PV and CSP. 

Furthermore, the share of additional energy capacity from renewables was increased from 30% to 42%.  

Of this additional capacity, wind power was supposed to account for 8,400 MW (19.7%), CSP for 1,000 

MW (2.4%) and PV for 8,400 MW (19.7%) (Department of Energy, 2011). Consequently, in the policy-

adjusted IRP, renewable energy was intended to account for 18,800 MW, or 21% of the total capacity, 

by 2030. 

In 2012 the Department of Energy announced that a further 3,200 MW of renewable energy is to be 

procured by 2020. Of this amount, wind will account for 1,470 MW, which brings the total capacity to 

be generated from wind by 2030 to 9,870 MW (Pickering, 2013).  

 

Having accounted for the South African energy policy in general and the policy on renewable energy in 

particular, we will now present the actual program for the rollout of renewable energy. 

 

4.2.3 Renewable Energy Independent Power Producer Procurement Programme (REIPPPP) 

 
This section outlines the actual implementation of industrial policy and energy policy by accounting for 

how these strategies have translated into the REIPPPP for the development of wind power.  

 

The REIPPPP is a phased program with the intention of securing the 1,850 MW from onshore wind 

over a maximum of five phases. Thus, the REIPPPP resembles the set-aside option accounted for in 

table 3. Presently, the first two phases of the program have been concluded with allocations of 634 MW 
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and 563 MW, respectively (General requirements, rules and provisions. 2012; Ntuli, 2012b). The third 

bid submission phase closed on August 19 this year and is expected to allocate the remaining MW, i.e. 

653 MW (Pickering, 2013).  

 

In order to facilitate socio-economic development, the REIPPPP includes legal, technical, financial and 

economic development requirements with the purpose of ensuring that bidders comply with and live up 

to the standards for the renewable energy projects in South Africa. The purpose of the REIPPPP is to 

ensure job creation, local ownership and local content through increased local manufacturing, rural 

development, skills development, socio-economic development etc. (General requirements, rules and 

provisions. 2012).  

In order to evaluate the quality of the bids, seven variables with different weights have been identified 

(Request for qualification and proposals for new generation capacity under the IPP procurement 

programme, 2012):  

 

• Job creation: Weight 25% 

• Local content: Weight 25% 

• Ownership: Weight 15% 

• Management Control: Weight 5% 

• Preferential Procurement: Weight 10% 

• Enterprise Development: Weight 5% 

• Socio-Economic Development: Weight 15% 

 

For each variable, the weighing depends on a range of measurements. This is illustrated by the example 

of job creation where the weighing depends on measurement indicators such as the share of South 

African citizens, Black South African citizens and skilled black citizens, or in the example of local 

content; the value of the local content, and not the value of local equipment, as a share of total project 

cost decides the score of the bid proposal3

 

 (Economic development requirements. 2012). Similar 

weighing methods apply for the other five variables. The three procurement rounds gradually increase 

the threshold and targets for local content as seen from table 4: 

 

 

 

                                                        
3 See appendix A for breakdown of total project costs for a typical wind plant 
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Table 4 

 
First round Second round Third round 

Threshold Target Threshold Target Threshold Target 

Local 

content 
25% 40% 25% 60% 40% 65% 

(Ntuli, 2012a) 

 

The REIPPPP has initially identified wind turbine blades and towers as the wind energy components to 

be manufactured in South Africa (Economic development requirements. 2012). 

 

 

This section has served to illustrate the actual procurement program as the result of industrial policy and 

energy policy in South Africa, and consequently how policy is translated into concrete planning and 

implementation. As such, it combines the efforts to expand the use of renewable energy and efforts to 

promote the local industry within the renewables sector. 

 

Thus, this overall part of the thesis has provided us with the foundation for analyzing the possibility of 

developing an internationally competitive local industry within the supply of components to the global 

wind industry.  

 

4.3 The Global Wind Power Industry 
 

The purpose of this part of the thesis is to illustrate the character and nature of the global wind industry. 

We will do this by firstly accounting for the historical development of the industry as well as outlining 

the prevalent policy instruments used to promote the development of domestic wind industries. 

Secondly, the current state of the wind industry as well as its future prospects will be described, and 

lastly the structure of the wind industry will be accounted for. Overall, the aim of this section is to serve 

as a basis for assessing the possibility of South Africa becoming internationally competitive suppliers of 

wind turbine components. 
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4.3.1 The Development of the Wind Power Industry 
 

Accounting for the development of the wind power industry is an extensive task and beyond the scope 

of this paper. Instead, this section tries to describe decisive elements in the history of wind power by 

focusing on the important developments in the US and Denmark together with general trends 

worldwide. Firstly though, a brief account of the early wind power development will set the scene for 

the modern period of the industry. 

 

4.3.1.1 Early Wind Power Development 
 

The concept of wind as a source of energy has been around for centuries and has been used for a range 

of different purposes such as harnessing wind for sailboats, grinding of grain and pumping of water. 

According to the earliest documented accounts, the harnessing of wind energy has existed since ancient 

Persia where it was used to grind grain. The use of windmills for grinding of grain and water pumping 

spread from Turkey, Iran and Afghanistan to Europe, and became increasingly widespread for purposes 

such as irrigation and water wells up until the Industrial Revolution, where the adoption of steam 

generated power, and later coal and oil, pushed wind energy to the margin of attention.  

In the following, the development of the American and the Danish wind industries will be reviewed. 

The rationale for highlighting these two countries’ wind industries is their roles as frontrunners for 

today’s modern wind industry. 

 

4.3.1.2 Development of Wind Power in the US 
 

The American wind industry took its first important steps in 1929 when the company Jacobs Wind 

introduced the three-bladed turbine. Jacobs Wind used the harnessing of wind to supply electricity to 

rural areas that were not connected to an electricity grid that was centered on the more densely 

populated areas. In 1941 an American engineer succeeded in delivering electricity from a wind turbine 

into an already existing electric utility system. This could have marked an upswing in the expansion of 

wind energy, but the progress of the American wind power industry slowed considerably in the post 

World War II-period due to the supply of cheap fossil fuels, which made wind energy a more expensive 

and less effective alternative. Only in the wake of the oil crisis of the 1970’s, did the commercialization 

of modern wind power in the US accelerate again. 

As a consequence of the shortage in energy supply, the American wind power industry, supported by 

government-incentivized tax credits and the first version of a feed-in tariff in the world, successfully 
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commercialized wind power with the development of large-scale wind turbines. This development, 

especially driven by the Californian market, lead to a situation of American market dominance with US 

companies producing more than 95% of the installed worldwide capacity in the beginning of the 1980’s 

(The development of wind energy and the current market.2004). As mentioned above, the American 

approach to developing the wind energy industry was through massive government funding of large-

scale turbine projects, and large companies from the aerospace and technology industries such as 

Boeing and General Electrics carried out the vast majority of these projects. The American public 

investments in the period between 1973 and 1988 amounted to USD 380 million, compared to the 

government funding in Germany and Denmark in the same period amounting to USD 78 million and 

USD 15 million, respectively (Jones & Bouamane, 2011). The internationally dominant position of 

American wind power companies diminished during the 1980’s as the prominent energy sources such as 

oil and gas did not see the expected increases in price. Furthermore, the public support for developing 

wind power technology did not produce the expected results. This lack of technological progress led to a 

weakening of wind power’s relative market potential, and consequently, a reduction in the tax incentives 

provided by the US government to the American wind power industry.  

 

4.3.1.3 Development of the Danish Wind Power Industry 
 

In 1891, Poul La Cour, a Danish schoolteacher from a small town in Jutland started experimenting with 

the issue of wind-powered electricity generation. The driving factor for the efforts to develop wind-

powered electricity was the skewed balance in electricity provision in Denmark where focus was limited 

to providing electricity to the larger cities. In order to counter the consequent pull effect of the big cities 

on people living in the rural areas of Denmark, La Cour established the Society of Wind Electricians 

with the purpose of generating electricity locally. The result was that by 1918, 250 wind turbines had 

been built, whereof 120 were connected to power stations, thus creating a network of wind power 

generated electricity (Jones & Bouamane, 2011). During World War II, the availability of traditional 

fossil fuel sources such as coal and oil became scarce in most of Europe. On the back of this scarcity, 

Danish companies started developing wind turbines and as such represented the first formation of an 

actual wind power industry in the world.  

Conversely to the development of the American wind power industry that built on a top-down science 

and research-based approach driven by the aircraft industry, the Danish wind power industry developed 

from an approach best described as “bottom-up” where members of the Danish Wind Turbine Owners’ 

Association, mostly farmers and co-operatives, exchanged information and data about performance and 

reliability in an experience-based learning approach which ensured steady and incremental 
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improvements (Jones & Bouamane, 2011). The organization of wind turbine owners was supplemented 

by public support, illustrated by the government’s policy to support the infant national wind power 

industry with a 50% subsidization of wind turbine investments during the second oil crisis in 1979 

(Jones & Bouamane, 2011). The same year an agreement between the utilities and the wind turbine 

manufacturer’s association ensured a minimum price for wind generated power.  

The Danish approach to development resulted in superior wind turbine quality and consequently opened 

up for opportunities outside of the domestic market. More specifically, these opportunities presented 

themselves in the American market where the state of California in particular promoted wind power 

through tax credits. The success of Danish wind turbines in the early wind energy industry is 

exemplified by the fact that between 1983 and 1987 the market share of Danish wind turbines in 

California increased from 5% to 56%. At the same time the domestic Danish market increased 

drastically in size (Karnøe, 2006). 

 

4.3.1.4 Trends in the Development of a Local Wind Industry 
 

Many countries have attempted, or are attempting, to develop a domestic wind power industry in order 

to tap into what is perceived to be a promising global industry. The global development of the wind 

power industry has shown that an active approach to industrial policy for the rollout of wind energy has 

been evident in the major markets in the industry today. More than a country’s natural endowments for 

wind power, the application of industrial policy has been significant in developing local wind power 

industries since the 1980’s (Jones & Bouamane, 2011). Apart from the examples of the American and 

the Danish wind industries, several other industrialized countries, such as Germany and Spain, have 

actively pursued the establishment of a local wind energy industry. These countries saw the benefits of 

developing a domestic industry that could create employment opportunities and export revenues as well 

as contributing to the accomplishment of objectives related to the environment and security of energy 

supply (Lewis & Wiser, 2005). More recently, a number of emerging markets and developing countries 

have also attempted to develop domestic industries within wind turbine manufacturing, with China and 

India as the most noteworthy examples.  

 

Historically, the countries that have succeeded in fostering a competitive domestic wind industry have 

provided a sufficiently large and stable domestic demand for wind energy through government support 

(Lewis & Wiser, 2005). Besides a sizeable and stable domestic market, the existence of a long-term 

government commitment to maintaining the level of demand has proven to be important. Especially for 

the latecomers to the industry it is important to provide a stable, long-term demand to attract foreign 
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companies to set up local production facilities that can serve as the foundation to build up a local 

industry (Lewis & Wiser, 2005). 

 

The demand for wind energy has been driven by government incentives comprising various direct and 

indirect policy support mechanisms. One of the most successful support mechanisms has been the feed-

in tariff because it ensures a stable and profitable market and indicates long-term commitment by 

offering grid access on long-term fixed price-contracts (Jones & Bouamane, 2011; Lewis & Wiser, 

2005). Furthermore, local content requirements (LCR) are some of the most widely used direct support 

mechanisms to foster domestic production of wind power technology (Zhao, 2013a). Especially 

countries that have entered the industry at a later stage have applied this tool to attract foreign turbine 

manufacturers to set up local production or to use domestic suppliers of components (Lewis & Wiser, 

2005). Other direct support mechanisms include financial and tax incentives for companies investing in 

wind power technology, favorable customs duties, export credit assistance, quality certification, and 

public support for R&D. The latter has proven particularly useful for fostering a domestic wind industry 

since such efforts normally have proportionately larger benefits for domestic companies (Lewis & 

Wiser, 2005). However, several of these support mechanisms that were applied by first-mover countries, 

especially favorable customs duties and export credit assistance, might be in conflict with current WTO 

rules. Besides feed-in tariffs countries have used mandatory renewable energy targets, government 

tendering and other types of financial and tax incentives to stimulate the demand for wind energy 

(Lewis & Wiser, 2005).  

 

For late entrants such as India and China, wanting to compete with established global players, it has 

been important to apply a number of unconventional technology transfer mechanisms in order to acquire 

state-of-the-art technology. After having completed the first phases of building a domestic industry by 

means of conventional technology transfer mechanisms such as licensing and inward FDI, China and 

India increased the efforts to raise the international competitiveness of domestic firms. Hence, 

companies from these countries completed a number of acquisitions of firms from established countries 

as well as setting up joint R&D facilities overseas to broaden the knowledge base and increase their 

technology portfolio (Lema & Lema, 2010). This has contributed to improving the innovative 

capabilities through in-house R&D with the view to expand the business outside the boundaries of the 

domestic market. In order to do this, the leading turbine manufacturers, especially from China, have 

received considerable financial support from domestic state-owned banks. For example, over the past 

three years leading Chinese turbine manufacturers have received more than USD 20 billion in cheap 

loans from the China Development Bank (World market update 20122013). Another issue for 
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latecomers is devising LCR in a way that ensures as much local sourcing of equipment as possible. For 

instance, Brazil has devised its LCR in such a way that it encourages foreign manufacturers to set up 

local production by rewarding compliance with financial incentives in the form of provision of cheap 

loans (Global wind report: Annual market update2012). On the other hand, Canada’s rules on sourcing 

local equipment are an example of LCR that violate the TRIMs agreement under the WTO (Global wind 

report: Annual market update2012). Consequently, in designing LCR it is necessary to bear in mind 

international regulations.  

 

Overall, the successful development of a domestic wind industry relies to a great extent on the provision 

of a sizeable and stable annual domestic demand for wind energy. This has proven to provide domestic 

players with the foundation for developing capabilities at home before venturing into foreign markets. A 

wide range of policy support mechanisms has traditionally been applied to achieve this, with feed-in 

tariffs being the most successful. For countries with ambitions to enter the industry at this later stage it 

has proven particularly important to encourage established industry players to set up local production 

within the domestic market as a first critical step (Lewis & Wiser, 2005). 

 

Having accounted for the development of the global industry as well as the policy measures used to 

promote domestic wind industries, we will now provide an overview of the present state and the future 

of the industry. 

 

4.3.2 Present State and Future of the Global Wind Power Industry 
 

This section will provide an outline of the industry by illustrating the competitive position of wind vis-

à-vis other sources of energy, market trends, leading players and future prospects for the industry. 

 

4.3.2.1 Present State 
 

The wind energy industry has developed over the past three decades to become a mature industry on the 

verge of being competitive with conventional sources of energy. On sites with higher than average wind 

speeds, wind power is, ceteris paribus, already cost-competitive with gas and coal-fired electricity, and 

constant technology improvements imply that the cost of wind energy will continue to decline in the 

future (BTM Consult, 2013). It is estimated that by 2016 sites with average wind speeds will be cost-

competitive with conventional sources of energy (Cleantech matters2012). The wind power sector is the 

fastest growing electricity generation technology and is leading the way for renewable energy 
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technologies that aim to secure a more sustainable energy supply (BTM Consult, 2013). Relative to 

other types of renewable energy technology, wind power is currently at an advantage due to its maturity 

and technological infrastructure as well as its relative cost-competitiveness (Islam, Mekhilef, & Saidur, 

2013).  

The maturity of wind power is underlined by the fact that it accounts for half of all installed renewable 

energy capacity worldwide (Who's winning the clean energy race?2010). Furthermore, more than USD 

162 billion was invested in clean energy in 2009, whereof more than 50% is accounted for by 

investments in wind energy. As such, the investment level illustrates that clean energy technologies 

have proven to be relatively resilient to the effects of the financial crisis compared to conventional 

sources of energy (Who's winning the clean energy race?2010). As a matter of fact, the wind energy 

industry experienced bottlenecks in the supply chain in 2008 and 2009 because demand significantly 

surpassed supply (Who will make all the wind turbines?2008). This led to increased costs of wind 

power projects, which was further exacerbated by a general surge in the costs of key raw materials to 

the industry (Blanco, 2009). Today, however, the industry is characterized by over-capacity in supply, 

which has led to decreasing costs of wind turbines (Global wind report: Annual market update2012). 

Nonetheless, the industry as a whole continues to grow and for the past five years the average annual 

growth in installed wind power capacity has been 22.7% (BTM Consult, 2013). From 2000 to 2010 the 

global market for wind energy expanded from USD 4.5 billion to USD 60.5 billion, which is close to an 

average annual growth rate of nearly 30% (Capturing opportunity: Cleantech business booms around 

the world2012). These numbers confirm the growth of the industry, and still the potential for further 

expanding the use of wind power on a global scale continues to exist due to an increasing demand for 

electricity from emerging economies. Experts estimate that with continuing technology improvements 

wind power will be in a position to capture 5% of the global market for energy in 2020 (Islam et al., 

2013). Furthermore, it is expected that countries’ need to encourage security of the energy supply, as 

well as living up to their international climate-related commitments, will make it feasible to see 1 

million MW of wind power installed by 2030 (Kaldellis & Zafirakis, 2011). Thus, the expected long-

term demand for renewable and clean energy indicates that the future prospects for the wind industry are 

bright.   
 

4.3.2.2 Market Trends 
 

The development of the wind industry has been driven by government subsidies to stimulate renewable 

energy technologies. The fluctuation and uncertainty of the American Production Tax Credit for 

Renewable Energy is an example of how the market for wind energy has been reliant on government 



 55 

support (Blanco, 2009). Consequently, stable government subsidies and regulation are still seen as vital 

components for the further expansion of wind power and other renewable energy technologies 

(Capturing opportunity: Cleantech business booms around the world2012). However, these subsidies 

are under pressure in major markets such as the US and Europe due to the global financial crisis 

(Cleantech matters2012).  

The future demand for wind energy is more likely to come from emerging markets in Asia, Latin 

America and Africa that show promising growth rates in the medium term (Cleantech matters2012). 

The Northern and Southern parts of the African continent have some of the world’s best potential sites 

for wind production, but still wind energy only makes up a fraction of the African energy mix 

(Mostafaeipour, 2011). The stability of demand for wind energy will be considerably boosted by the fact 

that more countries are likely to promote wind energy in the future. Thus, global demand will not be 

dependent on favorable legislation and support in one or a few particular markets. In recent years, China 

has been the driver of global demand for wind energy. However, the demand from China is expected to 

slow down in the near future, resembling the situation in the traditional markets of the US and Europe 

(Global wind energy outlook2012). The reduced demand in China can be seen by the fact that the major 

Chinese wind turbine manufacturers Goldwind and Sinovel are no longer among the five largest 

manufactures in the world (Kineserne sparket ud af toppen af vindmøllemarked.2013).  

 

From the demand-side, the industry has seen a tendency of large utilities increasing their dominance as 

customers and owners of wind power projects during the financial crisis. Consequently, 14 out of the 

top 15 owners of wind projects last year were utilities (World market update 20122013). As such, the 

role of independent power producers (IPPs) and private investors has diminished during the past six 

years, mainly due to a tightened credit situation where it has been easier for large utilities to finance new 

projects from their own balance sheets. The increasing importance of larger entities as customers of 

wind power projects can be seen from the fact that the top 15 owners now account for 32% of total 

global installations as opposed to 23% in 2003 (World market update 20122013). The main reasons for 

the increasing dominance of utilities are basically that these are encouraged by governments to increase 

the share of renewable energy in their portfolios. Moreover, utilities themselves have incentives to 

increase the share of renewable energy in order to appear more “green” in the eyes of consumers, and to 

reduce their carbon footprint. Lastly, the tight credit situation during the financial crisis has made it 

harder for smaller companies to secure finance for new projects, and thus the financially stronger 

utilities have been more capable of meeting the large capital requirements of wind power projects. Yet, 

new types of investors are emerging as buyers of wind power projects. Major oil companies such as BP, 

Shell and Statoil began to show their interest in the wind industry several years ago. Furthermore, a 
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wide range of pension funds, insurance companies and private-equity companies are increasingly seeing 

wind power projects as attractive investments. The relatively new concept of community-based, or 

citizen-owned, wind power projects is also beginning to spread outside the original markets in Europe to 

the US, Canada and UK. Yet, utilities continue to be the main customers of wind power projects as a 

result of government directives to increase the share of renewable energy in the energy mix.  

 

In general, the supply-side of the industry is dominated by Original Equipment Manufacturers (OEMs) 

from large economies with the notable exceptions of Vestas and Siemens both from Denmark. 

Otherwise the leading manufacturers are Chinese, American, German, Spanish and Indian, and in 2012 

the top ten suppliers accounted for approx. 77.4% of the global market (World market update 

20122013). The tendency is that the overall market share of the top ten suppliers is decreasing, it was 

84.2% in 2008, which demonstrates that smaller players are increasing their market shares (World 

market update 20122013). The composition of industry leaders reflects the fact that a large and stable 

domestic market for wind energy is a prerequisite for building a competitive domestic wind industry. 

The largest markets for wind power are found in the US, Europe and China and to a lesser extent India, 

and hence these markets are also home to the leading manufacturers of the industry. In total, almost 45 

GW were installed worldwide in 2012, equivalent to an annual increase of 19%, which brings the total 

installed capacity up to 285,700 MW (Vestas er ikke længere verdens største.2013).  

 

4.3.2.3 Future Prospects 
 

Up until 2017 it is expected that a further 241,620 MW of added capacity will be installed, which is 

10% less than what was forecasted in 2011 (Vestas er ikke længere verdens største.2013). The reason 

for this is the expected weaker growth in the immediate period until 2015. Yet, the total value of the 

global market for wind is forecasted to reach 334 billion euro4

A major driver of the industry in coming years will be the offshore segment that generally offers better 

conditions for harnessing wind resources. Likewise, the technological progress within vertical-axis wind 

turbines as opposed to the conventional horizontal-axis wind turbines offers future promising growth 

 and thus represents an extremely 

attractive market (BTM report 2012). With the forecasted additional capacity, the total installed capacity 

in 2017 would be about 530,000 MW. Beyond this point demand is expected to pick up again and the 

growth prospects for the industry remain positive with an annual average growth rate of nearly 9% 

expected for the period 2018-2022 (Vestas er ikke længere verdens største.2013). 

                                                        
4 Equivalent to approx. USD 438 billion (All currency exchange rates applied in this thesis are dated August 15 

2013. 
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potential as a niche within the industry in coming years5

 

. The vertical-axis wind turbines are attractive 

because they are aerodynamically more efficient than normal turbines and can produce up to 50% more 

energy using the same amount of space (Islam et al., 2013). However, the technological development of 

vertical-axis wind turbines lags significantly behind that of conventional horizontal-axis turbines. 

Moreover, R&D within energy storage will further improve the potential of wind energy, which will 

make it an even more relevant alternative to conventional sources of energy. The intermittent nature of 

wind energy means that it can be a challenge to integrate it into national power grids, and thus the 

option of storing energy will significantly enhance the attractiveness of wind energy. Another 

development that could further boost the future prospects of wind energy would be the increased 

introduction of carbon credits in order to compensate for the negative externalities related to 

conventional sources of energy. Finally, the fact that most wind turbines have a lifetime of around 20 

years entails that many of the turbines first installed are now near the time where they have to be 

replaced, which will further support demand for wind turbines.  

Having described the present state and future prospects of the wind industry, the focus of the next 

section is to account for the structure of the industry as well as the composition of the value chain. 

 

4.3.3 The Structure of the Global Wind Power Industry 
 

The focus of this section is the value chain and the manufacturing of components in the wind industry. 

Additionally, an account of the global integration processes will illustrate how the industry is structured. 

 

As mentioned earlier, the global wind industry structure is dominated by relatively few OEMs based in 

the major markets or in pioneering countries. The global wind industry is increasingly witnessing a 

development similar to that within other and more mature industries where leading manufacturers 

concentrate their activities on key parts of the value chain and outsource less critical activities. The 

tendency is that leading turbine manufacturers choose to retain the in-house capacity for “the brain” of 

the turbine, such as the main control system, the generator and the converter, and then outsource the 

production of the majority of the 8,000 components that make up a standard turbine to an extensive 

network of suppliers (Kirkegaard, Hanemann, & Weischer, 2009; Zhao, 2013a). 

Basically, the wind industry value chain can be divided into three major categories of activities. The 

upstream activities comprise R&D and design activities as well as the provision of key materials. 

Manufacturing activities cover the production of components and the final assembly of the turbine 

                                                        
5 See appendix C for illustrations of the two kinds of wind turbines 
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(Kirkegaard et al., 2009). The downstream activities of the value chain relate to aspects such as 

financing, logistics, wind park site assessment, construction, operation and maintenance as well as the 

marketing and sales of turbines. As such, the leading turbine manufacturers concentrate their activities 

at the two ends of the spectrum, thereby opening up for external suppliers of components to the 

industry. However, due to the leading manufacturers’ concern for quality some have moved towards 

vertical integration of the supply chain in order to secure quality and supply of components (Zhao, 

2013a).  

The wind industry is a very capital-intensive industry with large upfront costs related to construction 

and installation of the turbines accounting for 75-80% of total lifetime costs (Kirkegaard et al., 2009). 

However, once the turbine is installed the advantage of the wind industry is the low variable costs of 

operating the turbine compared to other energy sources.  

 

4.3.3.1 Global Integration 
 

The global integration of the wind industry is increasingly taking place in the form of OEM-driven FDI 

as opposed to conventional cross-border trade (Kirkegaard et al., 2009). This can be explained by the 

cost structure of the industry where some main components are very costly and difficult to transport. 

Hence, the industry is seeing the rise of regional production hubs in sufficiently large markets in order 

to serve the demand in surrounding markets. Consequently, the established component suppliers within 

the industry will follow the OEMs and set up local production in new markets if the demand is 

sufficiently large, which is a trend also known from the auto industry (Kirkegaard et al., 2009; Zhao, 

2013a). Consequently, the amount of local content, produced either by local or foreign companies, is 

similarly increasing. FDI within the wind industry is overwhelmingly market seeking in nature, and 

driven by sufficiently generated demand from government policies. The critical mass for localization of 

production is estimated to be 800-1,000 MW per year over a longer period of time (Zhao, 2013a). The 

global integration of the industry is supported by the increasing global demand for wind energy in 

emerging markets. As such, with few labor-intensive components there are no significant competitive 

advantages in shifting production to low lost locations. Instead, 60-90% of the costs of producing 

components are accounted for by the cost of raw materials (Kirkegaard et al., 2009). Yet, within 

regional centers of production, countries with low labor costs might have an advantage when it comes to 

the final assembly of the nacelle, which is relatively labor-intensive activity (Kirkegaard et al., 2009). 

Overall though, wind energy is a more labor-intensive energy source compared to conventional energy 

sources and thus offers the potential for employment growth (IPAP, 2011). With the global integration 

of the industry it is likely that some less bulky components will increasingly be sourced from production 
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hubs with certain factor advantages such as forgings and cast iron in Northeast Asia (Kirkegaard et al., 

2009). However, some components remain very costly to transport and are thus suitable for local 

production. The overall future expectation is that the manufacturing of components will be centered on 

regional production hubs in the major markets (Kirkegaard et al., 2009).  

 

4.3.3.2  Value Chain Composition – Key Components 
 

The supply chain for wind turbine production can be illustrated by dividing it into three parts; key 

materials used for component production, the manufacturing of components, and the assembly of the 

wind turbines themselves.  

The purpose of this section is to describe the manufacturing of key components for wind turbine 

production but before proceeding to this, a quick review of the main elements of the supply chain will 

serve to provide an overview of the supply chain itself.  

The key materials used for wind turbines are castings, forgings, reinforced fibers, resins and rare earth 

elements. A common trait for the key materials is that prices are relatively uniform across the world, 

which reduces the geographical price sensitivity (Kirkegaard et al., 2009). The key components are 

towers, blades, gearboxes, generators, bearings, converters, transformers, and pitch systems6

 

. The 

assembly of turbines is being carried out by leading companies, such as Vestas, Sinovel, GE Wind, 

Goldwind, Enercon, Suzlon, Gamesa and Siemens (International wind energy development2011). This 

simplified supply chain is illustrated in fig 5.  

 

Figure 5 

 
 

 

 

                                                        
6 See appendix B for illustration of the cost composition of a wind turbine 
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4.3.3.2.1  Towers 
 

The production of towers is fairly standardized and constitutes a relatively low-tech element in the value 

chain. In spite of their simplistic nature, towers, due to their size and high transportation costs, are the 

most frequent element in the value chain to be outsourced for local production (Zhao, 2013a). Towers 

constitute the most expensive component in the value chain with approximately 26% of the overall cost 

of a wind turbine (Blanco, 2009). The majority of a tower’s costs is made up by raw materials and 

transportation, while labor and intellectual property rights account for only about 6% and 4%, 

respectively (Kirkegaard et al., 2009). Because of the relatively low technological barriers to entry 

towers can be produced by companies with experience in related heavy industries where companies 

have a sufficient level of industrial knowledge and experience (International wind energy 

development2011). Four prominent types of tower construction exist today; steel tube towers, steel 

lattice towers, concrete towers, and hybrid towers (a combination of steel and concrete). Of these four 

types, steel constructions are the most common. More than a hundred companies worldwide supply 

towers to the wind industry (Zhao, 2013b). These companies are concentrated in areas where turbine 

projects are being realized, and their aggregate supply capacity was almost twice the expected 

installation of 46,000 MW in 2011 (International wind energy development2011). As a consequence, 

there is no risk of bottlenecks in the supply of towers in the foreseeable future.  

 

4.3.3.2.2  Rotor Blades 
 

Blades account for the second most costly component of a wind turbine with about 22% of the total 

costs (Blanco, 2009). Furthermore, the production of blades is the most labor-intensive activity in the 

production of components with approx. 25-30% of the costs, while intellectual property rights account 

for 10-15% and raw materials for 60% (Kirkegaard et al., 2009). Rotor blades vary in size and are 

produced up to 60 meters in size, which, as is the case for towers, makes transportation costly. 

Consequently, the trend over the last three years has been that blade production has moved from being 

primarily centered in Europe to increasingly being produced close to the wind turbine projects, which is 

illustrated by growing wind energy markets such as China and India (International wind energy 

development2011). Different materials are used for the production of rotor blades. Resin, glass fiber, 

carbon fiber, steel and balsa wood are some of the most common materials in blades. The production of 

blades requires a high level of production capabilities (Blanco, 2009). Rotor blade manufacturing takes 

place both in-house within large OEMs as well as by independent manufacturers. More than 30 

independent manufacturers exist in today’s market but the external sourcing of blades by OEMs is 

dominated by the Danish market leader LM Wind Power and the three Chinese blade manufacturers 
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Huiteng Windpower, Zhongfu Lianzhong, and Sinomatech Wind Power (International wind energy 

development2011). Of these four dominant players in independent blade production, only LM Wind 

Power operates globally, while the Chinese companies all mainly supply the domestic market. In terms 

of catering for the demand, the production capacity of the OEMs and LM Wind Power alone was 

expected to be 44,000 MW in 2011, which left the remaining demand of 2,000 MW to be covered by the 

independent producers (International wind energy development2011). 

Before the financial crisis, the high demand and the resulting bottlenecks in blade supply caused OEMs 

to secure their supply chain by in-house manufacturing of blades, but today outsourcing is increasingly 

the trend although the majority of blades is still produced in-house (International wind energy 

development2011).  

 

4.3.3.2.3  Gearboxes 
 

Gearboxes are crucial components in wind turbines. While constituting about 13% of the total cost of a 

turbine, and thus being the third most expensive component, the gearbox is the component that has seen 

the most shortages of supply (International wind energy development2011). Traditionally, the 

production of gearboxes has been outsourced to a relatively small group of producers with the necessary 

capabilities, which is an explaining factor in the supply problems for this part of the value chain. The 

scarce number of production sites adapted specifically to gearboxes for wind turbines combined with 

quality and supply issues for large bearings for gearboxes, and long lead times further contributed to the 

supply issues.  

The modest number of gearbox producers can be ascribed to a combination of high technological 

barriers, large investment requirements and low earning margins (International wind energy 

development2011). Furthermore, the gearbox-part of the value chain is characterized by a high degree of 

path dependency in terms of OEMs being reluctant to switch to new or inexperienced gearbox providers 

instead of established producers with a proven track record.  

In order to compensate for the bottleneck situation in supply, some OEMs have tried to vertically 

integrate this part of the value chain, but the common approach is still to outsource gearbox production. 

This trend is further underlined by the reduced growth in demand for wind turbines, and the 

consequently reduced growth in demand for gearboxes during the financial crisis. As a result, the 

occurrence of bottlenecks in gearbox supply has decreased drastically and with a current global annual 

production capacity of 60,000 MW, the pressure to vertically integrate gearbox production has been 

reduced (International wind energy development2011). The tendency in today’s market for gearboxes is 
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an increased demand for quality and this favors experienced manufacturers over new or inexperienced 

ones. 

 

4.3.3.2.4  Generators 
 

Generators account for around 3-4% of the total costs of wind turbines. The purpose of a generator is to 

convert the mechanical energy from the rotor blade movements to electrical energy (Blanco, 2009). The 

market for generators is characterized by major electrical companies producing electrical generators for 

the wind industry as a small part of their product portfolio. Moreover, generators are being produced in-

house by major wind turbine OEMs and by new entrants from emerging markets (International wind 

energy development2011). The tendency in the wind industry is that major OEMs vertically integrate 

this part of the value chain by producing generators in-house or by sourcing from producers with an 

established record of stable supply and quality.  

That are two main types of generators that cater for the global market and neither of these ix expected to 

experience supply issues in the short term (International wind energy development2011).   

 

4.3.3.2.5  Bearings 
 

Bearings are used in many parts of a wind turbine such as the rotor, the gearbox, the generator and the 

pitch. In spite of not constituting a major share in the total cost of a wind turbine, the importance of 

quality bearings is highlighted by the fact that the majority of the problems observed in wind turbines 

stem from failures related to bearings. Furthermore, this is emphasized by the large share of bearings 

costs of about 25% that can be attributed to intellectual property rights (Kirkegaard et al., 2009). The 

importance of quality bearings is reflected in the stickiness observed between bearing suppliers with 

good track records and OEMs, which, in particular, is a tendency for the large bearings segment. The 

reason for the conservative approach to choosing suppliers for large bearings is that smaller bearings in 

wind turbines are not subject to the same level of stress, and as such the quality requirements are lower 

for smaller bearings than for larger bearings (International wind energy development2011). A major 

barrier for new entrants is to comply with the requirements set by European and North American turbine 

OEMs (International wind energy development2011). 

The first-tier suppliers of bearings for the wind industry are in the process of strengthening production 

capacity in strategic locations. However, setting up new production facilities for large quality bearings 

requires considerable capital investments, which excludes small and medium-sized players from the 

market. This leaves the already dominant players as the only ones with the financial capital to establish 
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new production facilities. With the majority of these dominant suppliers originating from the North 

American and European markets, the tendency is to follow OEMs and other component manufacturers 

to large emerging markets such as China and India where policy programs or contractual agreements 

with customers justify the risks and investments needed (International wind energy development2011). 

Due to pressure to reduce costs, there is a tendency for OEMs to increasingly source the smaller 

bearings from lower-tier suppliers as these are less costly and the lower quality of the bearings does not 

pose the same risk for the turbine as low-quality large bearings (International wind energy 

development2011). 

Before being impacted by the financial crisis, the market for large bearings, primarily used in gearboxes 

and main shafts, was characterized by occasional bottlenecks. In part, this was due to long delivery 

times of 16-18 months and the fact that the increased demand for wind energy happened simultaneously 

with a spike in activity in heavy industries in general (Blanco, 2009). Currently, there are no real 

bottleneck situations, but whether bottlenecks will occur in the short-term future is uncertain and 

depends on how long the effects of the financial crisis will remain.  

 

4.3.3.2.6  Power Converters 
 

Besides converting electrical power, the importance of power converters in modern wind turbines can 

be attributed to the increasing need to integrate wind power-generated electricity into the main 

transmission grids. The role of power converters is to efficiently enable the intermittent nature of wind 

power to be converted into the steady frequency electricity that is required on the grid. Besides the 

function of conversion, power converters reduce the strain on the gear and drive of wind turbines by 

optimizing the ability to absorb wind variations (International wind energy development2011). The 

requirements for power converters increase as both individual wind turbines and wind farms increase in 

size. Power converters’ share of the overall costs in a wind turbine is approximately 5% (Blanco, 2009).  

The production of power converters for the wind power industry is primarily carried out in-house by 

OEMs and supplemented by sourcing from major independent suppliers, mainly based in Europe and 

the US. As the Chinese market has experienced higher growth rates than the traditional markets in 

Europe and North America, several Chinese companies have entered the market for power converter 

production.   
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4.3.3.2.7  Power Transformers 
 

Power transformers account for about 4% of the total cost of a wind turbine (Blanco, 2009). Their 

purpose is to transform the low voltage electricity generated in the turbine into the voltage used in the 

grid and at the same time improve the generating economics of the turbine by reducing faults and 

outages (International wind energy development2011). The players from traditional markets for power 

transformers are increasingly experiencing competition from emerging market players. In spite of lower 

quality and subsequent failures, there has been a tendency among OEMs to source the cheaper 

transformers from Chinese companies that are up to 50% cheaper. The production capacity for 

transformers is not expected to suffer from bottleneck situations between 2011 and 2015 (International 

wind energy development2011). 

  

4.3.3.2.8  Pitch Systems 
 

Pitch systems account for about 3% of the overall costs of a wind turbine, and their function is to 

control the rotor blades by adjusting the angle in order to control rotor speed and maximize the 

production of energy (Blanco, 2009). The main types are hydraulic and electric systems, accounting for 

about 50% of the market each, and the tendency for pitch system producers is to follow their customers 

which is exemplified by the fact that a range of the leading European producers have established 

production facilities in China (International wind energy development2011). 

The majority of wind turbine OEMs outsources pitch systems to independent manufacturers and there 

are no indications about bottlenecks in the supply. 

 

In summary, the key nacelle components are generally produced in-house by OEMs or outsourced to 

established suppliers with proven track records in terms of quality and delivery.  

 

 

This section has served to illustrate how the global wind industry is structured in terms of the value 

chain composition of key components as well the trends in global integration. 

 

The purpose of this overall part of the thesis has been to provide the necessary insights into the global 

wind industry to assess the possibility of South Africa becoming internationally competitive suppliers of 

components to the wind industry.  
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4.4 Porter’s Diamond 
 
This part of the thesis will be structured around a Porter’s Diamond analysis of the South African wind 

industry. As accounted for earlier, the Diamond analysis will be supplemented by the inclusion of 

industrial policy theory and GVC theory in order to accommodate for the shortcomings of Porter’s 

original Diamond.  

Considering the infant nature of the South African wind industry, the sections in this analysis will focus 

on assessing the possibility of localizing component production with the aim of achieving international 

competitiveness. In terms of assessing the overall competitiveness of the South African wind industry, 

some sections are more important than others. To this end, the section on the state of the South African 

wind industry will carry less weight in the overall assessment compared to a conventional Porter’s 

Diamond Analysis. This is due to the infant nature of the industry, which makes it difficult to analyze 

the structure, strategy and rivalry of firms.  

The chronology of the analysis will be such that we firstly analyze the critical factor conditions for 

establishing a wind industry. Secondly, we will deal with the demand conditions for wind energy in 

general and for wind turbine components specifically. Thirdly, the current state of the South African 

wind industry will be accounted for. Fourthly, we will analyze the governance structure in the global 

wind industry in order to assess upgrading opportunities for South African firms. Lastly, the South 

African government’s strategy to develop the domestic industry will be analyzed against industrial 

policy theory and lessons learned from other countries that have managed to successfully develop 

domestic wind industries.  

 

4.4.1 Factor Conditions 
 

In this section our intention is to analyze three of the major factor conditions for building a local wind 

industry in South Africa: The country’s wind resources, the supply of skilled labor and the electricity 

infrastructure. These factor conditions are important for different reasons but have the one thing in 

common that they play an important role in the establishment of local production of components. Wind 

resources and the existing electricity infrastructure affect the potential for creating a demand for wind 

energy, while the supply of skilled labor plays a decisive role in whether localization of component 

production is possible. In the following, the importance of each of these three factor conditions will be 

explained in order to justify why they are singled out as priorities.  
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4.4.1.1 Wind Resources 
 
The importance of wind resources for the development of a local component manufacturing industry can 

be attributed to its influence on the decision-making process leading up to the White Paper on the 

Energy Policy (1998) where wind power was identified as having one the highest potentials for 

generating electricity to South Africa. The coastal areas, and the Western, Northern and Eastern Cape 

provinces in particular, were considered ideal locations for wind turbine construction (White Paper on 

the Energy Policy, 1998).  

In 2012 the country’s wind resources were scientifically substantiated by a wind atlas published by The 

South African National Energy Development Institute in collaboration with experts such as the South 

African Weather Service and the Technical University of Denmark as well as knowledge institutions 

such as the University of Cape Town and The Council for Scientific and Industrial Research in South 

Africa (Wind atlas for south africa.) 

The Wind Atlas for South Africa (WASA)7

As such, the scientifically supported mapping of the country’s wind potential serves to facilitate 

planning and thus increases the efficiency and performance of wind power in relation to the electricity 

grid.  

 determined that the wind resources in the coastal areas are 

comparable to those of countries with an already established track record for large-scale industrial wind 

projects like Portugal, China and Denmark. Besides mapping the country’s wind potential WASA 

facilitates the planning of developers, government, Eskom and other interested parties by accounting for 

the specific meteorological and topographical conditions of potential wind project sites. The importance 

of being able to analyze the specific conditions of a potential wind project site is underlined by the fact 

that a difference in wind speed of 5% results in a 15% difference in wind energy output (Mali & Otto).  

 

4.4.1.2 Capabilities in the Workforce 
 
The importance of the supply of skilled labor for the local production of components to the wind 

industry varies depending on the component in question. In general, the skills requirements for the 

production of components to the wind industry are high (Zhao, 2013a). However, in the short term, two 

components, towers and blades, are identified as the obvious areas of localization (Economic 

development requirements. 2012). The production of towers requires a relatively low level of skilled 

labor, and labor from related heavy industries with a sufficient level of industrial knowledge and 

expertise can be used in the production of towers (International wind energy development2011). For 

blades, the situation is somewhat different. In spite of not being the most technologically advanced wind 
                                                        
7 See appendix D for an overview of WASA  
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turbine component, the production of blades still requires a high level of production capabilities 

(Blanco, 2009). Coupled with the fact that blades production is the most labor-intensive activity in wind 

turbine production (Kirkegaard et al., 2009), it could be assumed that it requires a considerable amount 

of skilled labor to localize production of blades in South Africa. In the following, we will analyze the 

supply of skilled labor to the workforce, and to the wind industry in particular, in order to illustrate the 

possibility of localizing component production. 

 

Despite above global average spending on public education relative to GDP, the poor quality of South 

African education is limiting the country’s skills pipeline (Human resource development strategy for 

south africa (HRD-SA) 2010-20302009). According to a report from the International Labor 

Organization (ILO) from 2010 South Africa is short of approximately 12,600 industrial and mechanical 

engineers and technologists, 13,000 professionals in training and development, 5,000 electricians, 7,000 

specialist managers, 6,000 agricultural and forestry scientists, and about 16,500 teachers and educators 

in secondary school and technical colleges (Skills for green jobs in south africa2010). All the industries 

consulted by the ILO suggested that such skills shortages affect South Africa’s transition to a low 

carbon economy (Skills for green jobs in south africa2010). Specifically for wind energy, the ILO have 

projected that if the contribution of renewable energy were to increase to a level where it complies with 

the ambitions stated in the White Paper on Renewable Energy, which is currently not the case, the 

demand for jobs in the wind industry would amount to 22,400 direct jobs (Skills for green jobs in south 

africa2010). With the current lack in supply of skilled labor, a potential demand of 22,400 jobs in 2020 

within the wind industry alone could be more than difficult to accommodate. Consequently, the 

potential of renewable energy technologies across the board, including the wind industry, risks being 

seriously hampered by the lack of skilled labor, and even more so due to the country’s LCR and Black 

Economic Empowerment programs that limit the operational flexibility of companies that are interested 

in setting up production facilities in South Africa (Skills for green jobs in south africa2010; Zhao, 

2013a). The negative effects of the lack of skilled labor and South Africa’s LCR are substantiated by the 

fact that basic education in South Africa is dysfunctional in many areas, which results in a very limited 

pool of qualified students for tertiary educations (van Niekerk, 2013). 

 

The importance of improving the skills base in the workforce is recognized in the national Human 

Resource Development Strategy for South Africa (HRD-SA). The implementation of the HRD-SA 

started in 2010, and the strategy covers the period 2010-2030 and involves all the main stakeholders in 

the South African society (Human resource development strategy for south africa (HRD-SA) 2010-

20302009). As such, the HRD-SA is designed as a coordinating framework that includes the educational 
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system, the public sector and the technology and innovation system, and one of the strategy’s main 

purposes is to improve the learner performance in basic education. Besides the HRD-SA, which is very 

general in nature, there are no concrete national initiatives to improve the poor level of primary and 

secondary education in South Africa (van Niekerk, 2013). Similarly, no tertiary education with the 

specific purpose of providing skilled labor to the wind industry exists, which could partly be explained 

by the, until recently, absent renewable energy industry in South Africa. However, an investment 

incentive in the form of a tax credit for companies that invest in R&D at universities, which is then 

matched by the government, is in place (van Niekerk, 2013). There are no specific incentives to target 

R&D within wind energy though, and the industry is struggling to get R&D funding, which entails that 

the R&D activities by South African firms within the industry are currently very modest (van Niekerk, 

2013). 

The government institution responsible for skills development to the wind industry is the 

Manufacturing, Engineering and Related Services Sector Education and Training Authority 

(MERSITA). MERSITA cooperates with the South African wind industry on developing course 

material in order to be able to train people locally (van den Berg, 2013b). Furthermore, a collaboration 

between the Department of Higher Education and Training and the Western Cape Province is in the 

process of establishing a training facility called The South African Renewable Energy Technology 

Centre (SARETC) (van Niekerk, 2013). The purpose of SARETC is to meet the requirements of an 

upcoming wind energy industry by training technicians in order to provide operations and maintenance 

staff for the wind turbines in South Africa (Plessis). The expected requirement for maintenance 

technicians to the wind industry in the short term is identified to be around 480, 320 and 160 for the 

years 2014, 2016 and 2017, respectively (Plessis). However, due to the limited number of candidates the 

expected number of graduates is 100-200 per year even though the capacity of SARETC will allow for a 

much greater number (van Niekerk, 2013). Besides the training of operations and maintenance staff at 

SARETC, no other initiatives to establish training at a tertiary educational level exist in South Africa. 

However, SARETC draws on the knowledge and funding from the German institute for international 

cooperation, GIZ, with whom a training agreement to facilitate the skills upgrading of South African 

technicians in Germany is in place (van den Berg, 2013b). 

 

4.4.1.3 Electricity Infrastructure 
 
Infrastructure is another important factor for the viability of wind energy in South Africa. Our primary 

focus in this regard is the electricity infrastructure that is necessary in order to facilitate well-functioning 



 69 

wind energy. More specifically, the components of the electricity infrastructure that will be dealt with in 

this section are generation capacity, distribution and transmission.  

The electricity supply challenges facing the country cannot be accommodated for by Eskom alone, 

wherefore the implementation of wind energy is intended to contribute to the generation of overall 

electricity supply. Since the implementation of wind energy is entirely driven by the government’s 

demand, it is important for the long-term demand that the contribution of wind to the electricity grid is 

considered an effective and viable alternative to conventional and other renewable energy sources. The 

intermittent nature of wind energy requires an advanced distribution and transmission network with the 

capacity to adjust for the variable nature of wind in order for the grid to absorb as much of the 

generation capacity as possible. In a situation where South Africa was already facing supply constraints 

before the roll-out of wind energy, it is important to ensure that the exploitation of wind power, at the 

expense of more reliable energy sources like coal and nuclear, is as efficient as possible. Such efficiency 

can only be ensured if the current distribution grid is developed into a so-called smart grid with the 

ability to automatically adjust for peak- and low periods, and consequently maximize the contribution of 

wind energy to the grid. The importance of a smart grid is further underlined by the fact that the South 

African electricity grid is not connected to strong grids in surrounding countries, which increases the 

dependence on the national energy generation (van den Berg, 2013b). 

The responsibility for the electricity distribution, and the maintenance of distribution facilities, lies with 

Eskom and the 187 municipalities in the country. Especially the distribution facilities where 

municipalities are responsible are in a poor state. They have been neglected in terms of maintenance and 

require considerable investments in order to strengthen the security of supply and to handle an increased 

and more intermittent energy load in the future (The state of south africa's economic infrastructure: 

Opportunities and challenges2012). The estimated costs of improving the electricity distribution 

facilities amounted to ZAR 27.4 billion8 in 2010 and have been growing with ZAR 2.5 billion9

                                                        
8 Equivalent to approx. USD 2.77 billion  

 per year 

(The state of south africa's economic infrastructure: Opportunities and challenges2012). As mentioned 

in the section about government strategy, the South African government’s goal for infrastructure is to 

ensure an efficient, competitive and responsive economic infrastructure network. Specifically for the 

electricity distribution infrastructure, the objective is “To develop a map detailing electricity 

distribution assets status per metro, secondary city and remaining municipalities as well as a 

rehabilitation (implementation and funding) plan.” (Revised Strategic Plan 2011/12 - 2015/16, 2012, p. 

30). Currently, no national plan has yet been implemented to rectify the shortcomings of the distribution 

grid. As the situation is now, this leaves the municipalities with the responsibility for financing the 

costly improvements to the grid.  

9 Equivalent to approx. USD 0.25 billion  
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It could be argued that a distribution grid that is already in a poor state, and on top of that requires heavy 

investments in smart grid technology in order to strengthen the security of supply from intermittent 

energy sources such as wind, hampers the attractiveness of wind energy relative to more stable energy 

sources. The situation is further complicated by Eskom’s tight financial situation that adds to the 

difficulty of modernizing the distribution grid (Pegels, 2010). 

 

Having accounted for three core factor conditions for establishing production of components to the wind 

industry, we will now focus on the decisive elements affecting the demand for wind energy, which in 

turn influence the demand for turbine components. 

 
 

4.4.2 Demand Conditions 
 

The demand for modern type wind energy in South Africa is something very new to the country. With 

its history of being heavily reliant on coal for the generation of power South Africa only had a total 

installed wind capacity of 10 MW as of 2012 (van den Berg, 2013a). As a matter of fact, the Darling 

Wind Farm near Cape Town was the first commercial wind farm to be installed in South Africa, and 

supplied the first power from wind as late as in 2008 (Greeff, 2012). However, the situation is changing 

as a result of government’s plan to expand the use of wind energy in the energy mix, which implies that 

South Africa will jump from the bottom of the global wind energy market to a position within the top 15 

in terms of demand for wind energy (van den Berg, 2013d). In this section we will therefore account for 

the competitiveness of, and demand for, wind energy in South Africa and how that translates into a 

demand for wind turbine components. 

 

4.4.2.1 The Competitiveness of Wind Energy in South Africa 
 
Today, wind energy is still perceived as being at a competitive disadvantage vis-à-vis conventional 

energy sources in South Africa, such as coal, which makes up about 90% of the South African power 

supply (Country profile series south africa2012). With one of the world’s lowest electricity prices and a 

large part of the population without access to modern energy, the incentives to shift to the often more 

expensive renewable energy sources have been limited. The electricity price is the key competitive 

advantage of any given energy source (Marquard & Trollip, 2010). The current grid price in South 

Africa is ZAR 65 cents/kWh10, which is lower than the ZAR 89 cents/kWh11

                                                        
10 Equivalent to approx. USD 6.6 cents 

 estimated to be the 

11 Equivalent to approx. USD 8.9 cents 
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average price of wind power in the second procurement round of the REIPPPP (Odendaal, 2012). This 

has come down from an average of ZAR 114 cents/kWh12

 

 in the 28 wind projects that were allocated 

during the first procurement round (Odendaal, 2012). Thus, in terms of price the competitiveness of 

wind power has already improved. Moreover, the state-owned utility Eskom applied for the permission 

by the National Energy Regulator of South Africa (NERSA) to increase the grid price by 16% annually 

for the coming five-year period, but was only granted an increase of 8% (Dodd, 2013a). This entails that 

wind generated electricity will be competitive with grid price of electricity in four to five years time 

instead of two to three years time if the 16% increase had been granted as seen from fig. 6.   

 

Figure 6 

 
 

On top of that, cost of new generation capacity from coal according to NERSA is estimated to be ZAR 

0.97 per KWh13 (van den Berg, 2013c). Another estimate by Standard Bank says that the new coal-fired 

power station Kusile near Witbank, Mpumalanga will deliver electricity at the cost of ZAR 1.38 per 

KWh14 when commissioned in 2019 (van den Berg, 2013c). Moreover, in terms of other renewable 

energy technologies, solar PV constitutes the biggest competitor to wind, with a price of roughly ZAR 

1.65 per kWh15

                                                        
12 Equivalent to approx. USD 11.5 cents 

 (van den Berg, 2013b). Thus, the price of electricity from new installations of wind 

power is lower than electricity from new coal-based plants as well as the most competitive alternative 

renewable energy source. Given that South Africa must continuously expand the energy supply in order 

13 Equivalent to approx. USD 9.8 cents 
14 Equivalent to approx. USD 13.9 cents 
15 Equivalent to approx. USD 16.7 cents 
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to sustain overall economic growth, wind power is the most competitive option. The current production 

capacity is 50,000 MW and is planned to reach 90,000 MW by 2030 (Department of Energy, 2011). 

Calculations by NERSA from 2008 found that the overall economic cost of not having sufficient 

electricity would equal ZAR 75/kWh16 and would thus be many times higher than the current electricity 

prices (van den Berg, 2013d). Moreover, considering that the energy consumption in South Africa has 

an extremely high carbon-intensity and that South Africa has committed itself to reduce its carbon 

emissions by 34% by 2020, the introduction of a carbon-tax would further improve the competitive 

position of wind energy (Fourie, 2013; Pegels, 2010). A modest carbon-tax of ZAR 3 cents per kWh17

 

 

on carbon-based power generation has been in place for some years now (Pickering, 2013). Plans to 

introduce a more general carbon tax from 2014 have been considered, but it is yet to materialize 

(Pickering, 2013). 

4.4.2.2 Demand for Wind Energy in South Africa 
 
Previously, the role and structure of the state-owned utility company Eskom made the transition to 

renewable energy technologies difficult (Marquard & Trollip, 2010). Eskom accounts for 95% of the 

power supplied in South Africa and is heavily oriented towards conventional energy sources due to past 

reliance on coal (Pegels, 2010). Besides being a traditional utility company Eskom is the owner and 

operator of the national electricity grid. The dominance of Eskom in the electricity sector has made it 

difficult for Independent Power Producers (IPP) to supply energy into the grid even though they are 

considered as having a higher potential for adding new renewable energy capacity than Eskom (Pegels, 

2010). However, this situation changed with the introduction of the REIPPPP. This allowed IPPs to sign 

power purchase agreements with Eskom based on mandated allocations of renewable energy in the 

energy mix. Previously, Eskom had no mandate to sign power purchase agreements with IPPs, and thus 

the REIPPPP changed the perspectives for wind energy considerably (Pickering, 2013). Moreover, the 

intention of the government is to establish a new and independent system operator in order to improve 

the institutional setup. This would allow for an easier transition from a centralized to a decentralized 

grid and thus open up for the introduction of more renewable energy (Marquard & Trollip, 2010). Yet, 

no significant progress has been made in this regard (Pickering, 2013). 

 

Being a state-owned utility Eskom has to follow the mandates of the South African government. As 

accounted for earlier, the government has made plans to significantly expand the use of renewables in 

the energy mix. This entails that South Africa aims to add 9,870 MW of additional wind power capacity 
                                                        
16 Equivalent to approx. USD 7.6 
17 Equivalent to approx. USD 0.3 cents 
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by 2030. The first two procurement rounds are finalized and have allocated 1,197 MW (Odendaal, 

2012). The power purchase agreements for the first round were signed in November 2012 with 

construction due to start within the following two months (IPAP, 2013). The submission deadline for 

the third round closed on August 19 this year and it is expected that this round will procure the 

remainder of the 1,850 MW announced, i.e. 653 MW (Pickering, 2013). From our review of the global 

wind industry, we have established that the crucial element in terms of localizing production of wind 

turbine components is a sufficiently large and stable home demand. The long-term commitment to wind 

energy is particularly important in order to attract foreign companies to the domestic market. 

Furthermore, from our interview with a leading consultancy firm within the industry we have 

established that an annual demand in the range of 800-1,000 MW is the minimum requirement for 

attracting foreign OEMs to set up local production (Zhao, 2013a). This is supported by a comment by 

Siemens’ Head of Wind Power for Middle East and Africa Tom Pedersen who says that 1,000 MW is 

the minimum for creating a sustainable market (Roelf, 2011). Consequently, South Africa’s plans of 

expanding wind capacity by 8,400 MW over a period of 18 years leads to an annual average demand of 

467 MW, which is only about half of the estimated requirement for localization of production. If we 

include the additionally commissioned 1,470 MW by 2020 the average annual demand up until this 

point will reach 677 MW until 2020, which is closer to the threshold. Nonetheless, after 2020 the 

average annual capacity will again be 467 MW and the key issue is that investors lack the long-term 

certainty of what will happen beyond 2020 when the first 3,750 MW of the REIPPP and additional 

1,470 MW have been procured (Pickering, 2013). 

 

Considering that South Africa is often mentioned as an entry point into the Sub-Saharan African 

markets, it is relevant to look at the demand for wind energy in neighboring countries. Indeed, this is 

concurrent with the ambition of becoming a regional production hub of components to the wind industry 

(IPAP, 2011; Global wind report: Annual market update2012). Currently, though, the demand for wind 

energy in other countries in Southern Africa is very limited. Most countries only have preliminary 

assessments of the wind resource potential and very few have specific plans to expand the use of wind 

energy (Pickering, 2013). In the view of SAWEA, the Sub-Saharan African market for wind is not 

likely to be big enough to attract significant local production (van den Berg, 2013b). One other wind 

power project is being planned in Sub-Saharan Africa, though; Lesotho, which is geographically 

surrounded by South Africa, has made plans to invest USD 15 billion in installing 6,000 MW of wind 

power capacity over a period of 10-15 years (D. Smith, 2011). The Chinese turbine manufacturer 

Mingyang Wind Power is the chosen technology partner and plans to set up facilities for the production 

of blades, nacelle housings, towers and hub covers in both Lesotho and South Africa (Spath, 2011). 
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However, whether these plans and initiatives will actually materialize is doubtful (Pickering, 2013). 

Nevertheless, in theory, the case of Lesotho could serve to illustrate how demand in neighboring 

markets can help to attract foreign companies to localize production within South Africa. 

 

Compared to other regional and emerging markets the demand for wind energy in South Africa and 

Southern Africa is still low. In the immediate period from 2013 to 2017 the demand in South Africa will 

constitute the 16th biggest market globally (World market update 20122013). Some markets such as 

China and the US as well as some of the established markets are basically impossible for South Africa 

to compete with in terms of demand for wind energy (Zhao, 2013a). However, if looking only at 

emerging markets without a long track record of wind power utilization, South Africa climbs to a 

position as number eight (see table 5). In this light, GWEC (2012) refers to South Africa as being one of 

the most exciting “new” markets. 

 

 

Table 5 

Projected installed capacity 2013-2017 

Canada 6,900 MW 

Brazil 6,600 MW 

Turkey 5,000 MW 

Mexico 4,400 MW 

Poland 4,300 MW 

Romania 4,150 MW 

Sweden 3,500 MW 

South Africa 2,700 MW 

(World market update 20122013)  

 

However, comparing the entire Sub-Saharan region to other regions the demand for wind power is 

considerably lower. The combined demand of Latin American countries is driven by the demand in 

Brazil and Mexico and is many times higher than that in Sub-Saharan Africa. For instance, Brazil alone 

has planned to expand wind capacity by 16 GW in the period 2012-2021, which would induce the 

country to contract 1.4 GW of wind annually from 2013-2018 (Global wind report: Annual market 

update2012). The same goes for the Eastern European region, where Poland and Romania along with a 

number of transition economies also make up a considerably larger regional market in the immediate 

period. A longer-term perspective makes comparisons of markets more complex since uncertainties of 
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national policies invariably will exist. Nevertheless, from a run-down of all the most relevant emerging 

markets within the wind industry South Africa stands out as one of the only countries that have made a 

long-term commitment (World market update 20122013). This could help ensure investors’ confidence 

in the long-term prospects of the South African market, something that has shown to be of importance 

when trying to attract foreign companies to localize production.  

 

4.4.2.3 Demand for Wind Turbine Components 
 
As such, the demand for wind turbines and wind turbine components in any given country is conditional 

on the demand for wind energy. Therefore, the planned expansion of wind energy capacity in South 

Africa will naturally foster a demand for wind turbines. Currently, the local South African wind industry 

does not have the capabilities to provide large-scale, modern wind turbines to satisfy the demand for 

wind energy, wherefore foreign OEMs will be the suppliers of turbines. Turbine manufacturers are 

inclined to ensure that components with their quality standards, and would thus be inclined to rely on 

established suppliers of components as explained. However, the South African LCR in the procurement 

process necessitate that foreign OEMs source a certain part of their projects from local actors.  

A minimum of 25% local content was to be procured in the first two rounds and a minimum of 40% in 

the third round. Especially the third procurement round will pose a challenge for developers in terms of 

securing local content (Global wind report: Annual market update2012). No official information has 

been published regarding how exactly the local content from the two completed bidding rounds will be 

procured. But according to information published by the DTI, round one and round two procured 21.7% 

and 36.7% local content, respectively (Ntuli, 2012b). For a variety of reasons it is most likely that local 

component production will be in the form of towers and blades. For one thing, as accounted for earlier 

in this thesis, towers and blades are logistically difficult to import from abroad and are thus more 

suitable for local production. Secondly, towers constitute the least technologically advanced component 

of wind turbines whereas blades and nacelle components often require more advanced skills. Yet, as 

mentioned earlier, local content can also cover costs related to the balance of and thus the exact demand 

for locally produced towers and blades is difficult to estimate. As such, up to 55% of total costs could be 

covered locally through non-component related activities and towers, which potentially makes local 

production of blades and nacelle components redundant (Ntuli, 2012a).  

 

Summing up, this section has served to outline the important aspects of demand conditions affecting the 

localization of component production to the wind industry in South Africa. The following section will 

cover the current state of South African companies producing wind turbine components. 
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4.4.3 The State of the South African Wind Power Industry 
 
 
Due to the recent introduction of renewable energy and wind energy into the energy mix, the local wind 

industry is in its very nascent years. The first-ever program to expand the usage of wind energy is 

currently being rolled out and thus the very initial construction of the turbines has only just started. 

Consequently, this means that South African firms manufacturing commercial-scale wind turbines or 

related components are almost non-existent. However, in spite of the infant stage of the domestic wind 

industry a few pioneering firms do exist. This section accounts for these firms in order to characterize 

the current state of the South African wind industry.  

 

4.4.3.1 The South African Wind Energy Association 
 
The South African Wind Energy Association (SAWEA), a non-profit organization with domestic and 

international members, represents the interests of the local wind industry. The overall purpose of 

SAWEA is to promote the use of commercial wind energy in South Africa by providing inputs to the 

regulatory framework for wind energy, gathering and disseminating information, and acting as a 

mediator for discussions between industry, government, the public, the media and other stakeholders 

(SAWEA.2013). In order to achieve this, SAWEA has established several working groups with affiliated 

external consultants and experts. For instance, professors from the South African educational system 

have been brought in to the working group focusing on skills development. SAWEA was initiated in 

1998 on a volunteer basis and it was not until 2011 that its first permanent office was established 

(History of SAWEA.2013). Currently, the organization comprise between 70 and 80 members of which 

more than 60 are large wind industry corporations such as Siemens, Gamesa, Suzlon and LM Wind 

Power. However, it also includes traditionally non-wind industry-related entities like Eskom and the 

South African steel and mining company Arcelor Mittal (SAWEA members directory.2013; van den 

Berg, 2013b).  

 

4.4.3.2 Tower Production in South Africa 
 
When looking at wind turbine components manufacturing in South Africa the picture is very 

incomplete. The construction of the very first tower manufacturing facility in South Africa was initiated 

as late as in June this year in the Coega Industrial Development Zone outside Port Elizabeth in the 

Eastern Cape province (Dodd, 2013b; Esterhuizen, 2013). It is a joint venture between various South 

African entities but is to be managed by the heavy-engineering group DCD, a company active within a 
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broad range of defense-, marine-, rail-, mining-, and energy-related activities (DCD.2013; Dodd, 2013b; 

Solomons, 2013). The objective of DCD Wind Tower is to build a factory that will be internationally 

competitive in terms of production, price and quality, and in order to achieve this DCD has entered into 

a technology partnership with Vestas (DCD wind towers.2013; Solomons, 2013). The move into tower 

production is also an attempt to cater for the upcoming demand for local content as provisioned by the 

government’s LCR. Although DCD stated that it would source as much content locally as possible it 

could face problems, among other things, in sourcing input materials locally as opposed to importing 

them cheaper from abroad (Dodd, 2013b). DCD has initiated six training courses in order to provide 

workers with the necessary skills to manage the production (Esterhuizen, 2013). The facility is expected 

to deliver 200 jobs within operations and 600 construction jobs, and the tower plant is scheduled to 

produce 110 steel towers annually starting in January 2014 (Dodd, 2013b; Esterhuizen, 2013). The 

annual capacity could potentially increase to 180 towers depending on the outcome of the third 

procurement round as well as the interest from other tower manufacturers (Esterhuizen, 2013). 

Therefore, DCD is currently in the process of closing contracts to supply towers to the first two 

customers Vestas and Nordex (Dodd, 2013b). Future plans for DCD is to include manufacturing of hubs 

and blades as well as the full-scale assembly of nacelles (DCD wind towers.2013; Solomons, 2013).  

According to our research no other South African entities with plans to build towers on a MW turbine 

scale. There are, however, a number of companies such as African Wind Power, Palmtree Power and 

Kestrel Renewable Energy that manufacture smaller scale, 300-500 kW-sized wind turbines for the off-

grid market (African wind power.; Palmtree power.; Kestrel renewable energy.). One of them, African 

Wind Power, has had problems entering the local market because their technology has not been proven 

and hence the banks are not willing to provide funding (Fourie, 2013). Generally, South Africa does 

have companies with the required financial resources as well as the relevant related background and 

necessary skills to enter into production of towers (Fourie, 2013; Pickering, 2013; van den Berg, 2013b; 

van Niekerk, 2013). Hence, it is likely that other South African companies like DCD will potentially 

engage in this activity. Regarding tower production in general, Indian turbine manufacturer Suzlon, who 

has been very active during the first procurement rounds, is considering building a manufacturing 

facility for towers in South Africa (Forder, 2013). Nonetheless, these plans have not materialized yet 

and the towers for the Cookhouse Wind Farm in the Eastern Cape won by Suzlon was imported from 

India during May this year (Forder, 2013). Chinese manufacturers Goldwind and Sinovel have similarly 

expressed interest in establishing local manufacturing (LM wind power explores african 

expansion.2011; Roelf, 2011). Thus, both local and foreign companies are entering the market for 

towers production.  
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4.4.3.3 Blades Production in South Africa 
 
In terms of the local manufacturing of blades, only one attempt to locally establish blades manufacturing 

of full-scale wind turbines has been registered. A South African engineering company called I-WEC has 

the ambition to manufacture modern wind turbines to the local market at first and later to the rest of the 

regional market (I-WEC.). The company was established in 2011 in a partnership with the 

abovementioned DCD group who is a major provider of experience within heavy engineering (I-WEC - 

company information.). I-WEC decided to manufacture a 2.5 MW turbine under the license from the 

German company Aerodyne with a target of sourcing as much as 70% of the components for the first 

turbine locally, but key components will be sourced from established international suppliers (I-WEC - 

company information.). The company has set up its own facility for the recruitment and training of 

workers specifically for the production of blades and has imported a mold from China for the 

manufacturing expected to reach an annual capacity of 50 sets of blades (I-WEC - company 

information.; Maritz, 2011; McKenzie, 2011). However, despite the ambitious intentions, I-WEC has 

not achieved the necessary certification for their blades for the kind of turbines being installed in South 

Africa and was not able to get a parent company to guarantee the performance of its blades (van den 

Berg, 2013b). Hence, the future of I-WEC as the only South African manufacture of blades and full-

scale turbines is uncertain. Looking at the future perspectives for the local production of blades, South 

African companies with experiences from related industries could facilitate the initiation of blades 

production (Fourie, 2013; van Niekerk, 2013). However, the question is whether these companies would 

be able to produce blades that comply with the quality requirements of OEMs. In terms of foreign 

companies, the global market leader LM Wind Power currently has plans to establish production 

facilities in South Africa, but so far construction of these has yet to start (Gupta, 2013).  

 

4.4.3.4 Production of Nacelle Components in South Africa 
 
Presently, no nacelle component production exists in South Africa, which is logical considering the 

young age of the domestic wind industry. The future prospects for local manufacturing of nacelle 

components are far less bright than what is the case for towers and blades manufacturing. Firstly, 

nacelle components are not subject to the same transportation costs as towers and blades. Secondly, 

OEMs prefer to source key nacelle components either in-house or from a small group of independent 

suppliers with an established track record in order to secure the quality of products. Therefore, OEMs 

are more inclined to import nacelle components from their own established manufacturing facilities in 

Europe, the US or Asia, or from established independent suppliers. Nevertheless, the industrial base of 

South Africa does possess the experience and skills for the production of gearboxes and generators to 
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other industries (Pickering, 2013; van Niekerk, 2013). Yet, the question is whether the skills base would 

be able to produce nacelle components of a quality that meet the requirements from OEMs (Fourie, 

2013).  

 

Despite the infant nature of the South African wind industry, this section has served to give an overview 

of the current state of production capabilities for wind turbine components in South Africa. Having dealt 

with the capabilities of South African component suppliers to the wind industry, we will now turn to an 

analysis of the relationship between suppliers and turbine OEMs.  

 
 

4.4.4 Governance in The Wind Power Industry 
 

The purpose of this section is to identify the prevailing type of governance in the relationship between 

wind turbine OEMs and suppliers of components. The following sub-sections will therefore analyze the 

complexity and codifiability of transactions between buyers and suppliers of components as well as the 

capabilities in the supply base. The aim is to analyze the possibilities for upgrading South African 

component suppliers to the wind industry. 

 

4.4.4.1 Complexity of Transactions 
 

In the following section, the complexity of transactions for towers and blades in particular, and the key 

nacelle components in general, will be analyzed. Overall, the components to the wind industry can be 

characterized as having a high level of complexity relative to other manufacturing industries due to the 

technology and knowledge required in the production process. However, within the wind industry’s 

value chain the complexity of transactions associated with the different components vary considerably. 

The purpose of this section is therefore to illustrate the transaction complexity of the components that 

have been identified in the government’s strategy as particularly relevant for localization in South 

Africa, namely towers and blades. And secondly, to analyze the complexity of the key nacelle 

components in order to enable us to conclude on the possibility of localizing production of these in the 

longer term. 
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4.4.4.1.1 Complexity of Transactions for Towers 
 
As mentioned in section 4.3.3.2.1, the tower component of a wind turbine is relatively standardized and 

its production does not require any previous wind industry experience. Due to the low level of 

knowledge-transfer required between turbine OEMs and tower manufacturers – intellectual property 

rights only account for 4% of the tower costs – the production of towers is geographically dispersed in 

order to be as close to the site of the wind farm as possible. It could therefore be argued that the 

localization of tower production is an ideal activity for an emerging market country like South Africa 

with a shortage in the skills required for some of the more advanced components (Skills for green jobs 

in south africa2010). Conversely, the lack of skilled technicians and engineers in South Africa is still 

considered an impediment to local production of towers (Zhao, 2013a). Even though tower production 

is relatively low-tech compared to other key turbine components it still requires considerable knowledge 

from technicians (Zhao, 2013b). Furthermore, the fact that tower suppliers produce according to OEM-

driven market standards increases the complexity of production. 

 

4.4.4.1.2 Complexity of Transactions for Blades 
 
The physical attributes of rotor blades in modern wind turbines require a considerable level of 

production capabilities in order to deliver a stable and well-performing product with commercial 

viability (Blanco, 2009; Zhao, 2013a). Conversely to towers, blades constitute a moving element in the 

wind turbine, which means that the design and performance of the blades to a much higher extent affect 

the performance of key nacelle components such as the gearbox and the generator. Obviously, this 

increases the complexity of blades production due to coordination issues with other components. The 

high degree of coordination necessary in the production of blades is reflected in specific requirements 

from OEMs to independent blade manufacturers, which makes production of scale to more than one 

OEM a technically and financially straining task (Zhao, 2013b). Generally, blade manufacturing is 

characterized by high technology barriers to entry, and consequently one can distinguish between three 

types of blade manufacturers: OEMs producing blades in-house, independent blade suppliers with the 

capabilities to perform R&D activities, and suppliers that only produce blades according to the required 

specifications of OEMs (Zhao, 2013b). Furthermore, as blades constitute one of the most expensive 

wind turbine components to repair, the issue of quality is relatively more important for blades than it is 

for many of the other components. This reduces the attractiveness of blades from independent producers 

with no capabilities to develop and optimize blades performance. 
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4.4.4.1.3 Complexity of Transactions for Key Nacelle Components 
 
To say something about the complexity of nacelle components requires quite a high degree of 

generalizing. In order for this to make sense, the nacelle components dealt with here are the remaining 

key components mentioned in section 4.3.3.2: Gearbox, generator, bearings, power converters, power 

transformers and pitch systems. Furthermore, it is important to note that the complexity of transactions 

for these key components varies. However, we do still believe that a general analysis of these key 

components’ complexity serves the purpose of illustrating the overall level of complexity. 

In spite of varying degrees of complexity, the key nacelle components are generally characterized by a 

high degree of transaction complexity due to the level of technological requirements that go into the 

production process. In a market characterized by over-supply, the tendency for many of the established 

key component manufacturers is to diversify products by using their experience and knowledge to 

increase quality and thus get a competitive advantage over inexperienced competitors (International 

wind energy development2011). Similarly, the turbine OEMs are increasingly focusing on factors such 

as quality and reliability, which was a luxury they could not afford during the period of bottlenecks in 

the supply a couple of years ago (International wind energy development2011). This development 

results in increased requirements for suppliers of nacelle components in order to produce competitive 

components, and as a consequence the complexity of transactions increases.  

 

4.4.4.2 Codifiability of Transactions 
 
Just as the section on complexity of transactions, this section on codifiability of transactions will 

primarily focus on the manufacturing of towers and blades components to the wind industry, and 

subsequently on the codifiability of key nacelle components in general. 

 

4.4.4.2.1 Codifiability of Transactions for Towers 
 
As mentioned earlier, towers are relatively standardized components, which, in conjunction with the fact 

that the tower component is one of the least complex key components to produce, make it easily 

codifiable. According to BTM Consult’s Feng Zhao (2013b) it is already a common practice that the 

design specifications are provided by wind turbine OEMs to local tower producers that consequently 

comply with these specifications without much further interaction about the production process being 

necessary. 
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4.4.4.2.2 Codifiability of Transactions for Blades 
 
The intellectual property rights for blades are easily available for purchase. This means that the 

technology for production is not concentrated in a few OEMs or independent blade manufacturers 

(Zhao, 2013a). However, the intellectual property rights that can be purchased by local independent 

blades suppliers are, due to the capital-intensive production facilities necessary for blade manufacturing, 

mostly compatible with only the turbines of one particular OEM. This limits the ability for scale 

production to more than one OEM. Adding to this is the tendency for major OEMs to vertically 

integrate the production of blades. As a consequence, the design of blades is increasingly becoming a 

parameter of competitiveness along with quality standards (International wind energy 

development2011). This is a drawback for smaller independent blades suppliers, as only OEMs and LM 

Wind Power have the capabilities to develop blade designs through R&D activities (Zhao, 2013b). 

Consequently, despite the availability of technology for blade production in the market, the 

differentiation between major market players that is increasingly based on design, could potentially limit 

the applicability of the standard blade designs that are available for purchase by independent South 

African blade manufacturers.  

In summary, the codifiability of blade production is high when the object of analysis is a standardized 

blade. The required information for such production is explicit and available for purchase in the market. 

Conversely, the tendency in the industry towards customized blades with an increasing focus on quality 

requires company experience and R&D capabilities. For high-end blades, the codifiability is lower than 

for the standardized ones due to the tacit nature of these knowledge requirements. 

 

4.4.4.2.3 Codifiability of Transactions for Key Nacelle Components 
 
The overall picture of the transaction codifiability of key nacelle components is somewhat more mixed 

than was the case with the transaction complexity. For gearboxes, for example, a high degree of 

collaboration between gearbox designers, bearing manufacturers and lubrication engineers have been 

necessary in order to reach the current level of standards for gearbox design (International wind energy 

development2011). Consequently, the production of gearboxes for wind turbines requires a high degree 

of interaction between the different component manufacturers, which increases the tacitness, and thus 

decreases the codifiability of transactions. Similarly for bearings, and large bearings in particular, the 

codifiability is quite low. Quality standards from OEMs have proven difficult to comply with for new 

market entrants, and a high degree of stickiness between experienced bearing producers and turbine 

OEMs exists (International wind energy development2011). This could indicate that the transactions 

necessary to produce quality bearings are not easily codified.  
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Conversely, the production of power converters and transformers does not seem to carry with it the 

same degree of difficulty in codifiability. The tendency has been that an increasing number of 

manufacturers from emerging markets, and China in particular, have captured market shares, benefitting 

from the trend among turbine OEMs to not focus as much on quality as is the case with generators and 

bearings (International wind energy development2011). Instead of having to compete on low codifiable 

parameters such as experience and track record, the emerging market manufacturers of converters and 

transformers compete on price. However, a demand for quality converters and transformers does exist, 

and when that is the case the codifiability decreases. 

Summing up, the codifiability of key nacelle components in general is arguably low for components like 

gearboxes and large bearings. On the other hand, for components such as power converters and 

transformers the codifiability is somewhat higher.  

 

4.4.4.3 Capabilities in the Supply Base 
 
 
The capabilities in the supply base cover the ability of current and potential suppliers to meet the 

technological requirements for the complexity of the transactions as determined by buyers. Put 

differently, within the wind industry it corresponds to the availability of external suppliers with the 

ability to produce towers, blades and nacelle components according to the specifications of wind turbine 

manufacturers. In the two previous sections the complexity of transactions and the codifiability of 

transactions have been accounted for, and they will serve as the foundation for assessing the relative 

technological capabilities of suppliers within each component group both globally as well as with a 

specific focus on South Africa. 

 

4.4.4.3.1 Capabilities of Tower Suppliers 
 

As explained in section 4.3.3.2.1 on the global wind industry, towers are the component that is most 

often outsourced to external suppliers by OEMs. Due to price being a key competitive parameter when 

it comes to towers it makes sense to make use of local producers of towers at the place where the turbine 

is being erected in order to keep down transportation costs. Therefore, the tendency for OEMs to favor 

price over above-average quality entails that it is relatively easy for new and local manufacturers to 

enter the market for tower manufacturing, which the more than one hundred independent suppliers 

worldwide is a testament to (International wind energy development2011). In general, companies with 

activities within heavy industries are well suited for entering the market for production of towers (van 
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Niekerk, 2013). Thus, the capabilities of both current and potential independent suppliers of towers to 

the wind industry can be argued to be relatively high in terms of Gereffi’s (2001) matrix. 

As accounted for in the section about the state of the South African wind industry, there is currently 

only one independent South African tower manufacturer. DCD Towers is the only South African entity 

currently engaged in the production of towers with the ongoing construction of a tower manufacturing 

facility. With its background and experience within various heavy engineering-related fields, DCD 

Towers is well positioned to be manufacturing towers for wind turbine OEMs. However, except from 

DCD Towers the remaining South African companies currently producing towers are only capable of 

manufacturing smaller-scale turbines. Other South African companies with a related background and 

similar financial resources to DCD could potentially also venture into the production of towers but this 

in turn depends on the size of the market.  

 

4.4.4.3.2 Capabilities of Blades Suppliers 
 

Being one of the most important components of a wind turbine, blades are subject to high quality 

controls by OEMs and thus the leading turbine manufacturers are handling most of the production of 

blades in-house, and this is especially the case when it comes to the top ten OEMs (International wind 

energy development2011; Zhao, 2013b). Quality issues with blades can potentially shut down the whole 

wind turbine plant in order to replace the malfunctioning blades, which is both a costly and cumbersome 

process (Zhao, 2013b). Moreover, turbine manufacturers are trying to differentiate themselves by 

designing specialized blades in order to increase their competitiveness; something that has also spurred 

increased vertical integration of blades production (Zhao, 2013b). However, in a situation where the size 

of the demand in a particular market does not justify setting up production facilities locally, the OEMs 

can be inclined to make use of independent suppliers who can service more than one OEM in a 

particular market, and thus have better incentives for setting up production (Zhao, 2013b). The 

Denmark-based LM Wind Power has been the dominant independent supplier of blades for many years 

and is still the only independent supplier operating on a global scale (International wind energy 

development2011). The history of LM Wind Power as one of the pioneers within the industry has 

enabled the company to develop unique and state-of-the-art R&D facilities, and to engage cooperatively 

on a mutual basis with OEMs in designing and producing the blades (Zhao, 2013b). Yet, similar to the 

production of towers, the transportation costs related to blades have entailed that a number of other 

independent blades manufacturers have emerged, especially in China where the demand for wind 

turbines is considerable. However, the more recent independent suppliers do not yet possess the same 

R&D capabilities as LM Wind Power and are to a larger extent dependent on the demand in their home 
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market. Hence, the capabilities in the global supply base of blades is high with LM Wind Power 

standing out as the leader and with new entrants from emerging markets joining in. However, the 

increasing quality and design concerns by OEMs mean that a large pool of independent blade suppliers 

to choose from does not exist.  

As explained earlier, the only established South African manufacturer of blades is the company called I-

WEC. However, the company did eventually not manage to have their blades certified for the kind of 

turbines to be installed in South Africa and furthermore could not get a parent company to guarantee the 

performance of its blades. South African firms within other and related industries could potentially 

adopt the production of blades to their portfolios because they already have skills similar to those 

required for building blades. Yet, whether they will have the incentive to do so, and whether they 

actually have the skills to meet the quality standards by turbine manufacturers is questionable. Hence, 

being the only current local manufacturer of blades, the experience of I-WEC contributes to the 

uncertainty of whether the skills in the local South African supply base of blades is sufficiently high to 

meet the quality requirements from OEMs.  

 

4.4.4.3.3 Capabilities of Nacelle Component Suppliers 
 
Nacelle components can be referred to as the brain of the wind turbine, and OEMs generally prefer to 

maintain the production of key components to the nacelle in-house (Zhao, 2013a). Some of the 

advanced technology nacelle components include the control system, gearboxes, generators and 

converters (International wind energy development2011). As with the production of blades, the in-house 

capacity to design and produce key nacelle components is an opportunity for OEMs to differentiate 

themselves and increase their competitiveness, and thus only a small group of external suppliers are 

used within each component type. A common denominator for independent suppliers of high 

technology nacelle components is that they have to meet relatively high quality requirements from the 

OEMs and therefore there is a general aversion among OEMs to shifting from established suppliers with 

proven capabilities.  

Presently, there are no established South African suppliers of high technology nacelle components. 

Existing and related industries with the proper experience and skills could potentially move into the 

production of nacelle components such as gearboxes and generators, but again, whether they will have 

sufficient skills for providing the quality components that turbine manufacturers require is questionable. 

Especially considering that OEMs have far less of an incentive to outsource the production of these 

components as transportation is much less of an issue than with towers and blades.  
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Overall, except from the sourcing of towers, turbine manufacturers generally prefer to maintain the 

production of key components such as blades and key nacelle components in-house. Apart from quality, 

the vertical integration furthermore enables the OEMs to differentiate themselves in an attempt to raise 

competitiveness. Moreover, this entails that OEMs generally rely on a smaller group of established 

independent suppliers who have demonstrated that they possess the necessary capabilities to match the 

requirements of buyers over a longer period. In South Africa such independent suppliers do not exist as 

of yet and it is questionable whether the country’s existing industrial base would be able to supply 

components that meet the quality requirements from OEMs, as was the case with I-WEC. In terms of 

towers, it is not an issue for OEMs to find independent suppliers with the required capabilities, neither 

globally nor in South Africa. 

The findings of the above sections are summarized in table 6 below. 

 

 

Table 6 

Component 
Complexity of 

transactions 

Codifiability of 

transactions 

Capabilities in the supply base 

Globally South Africa 

Towers High High High High 

Blades High Low  High/Low Low 

Nacelle 

components 

High High/Low 
High Low 

 

4.4.4.4 Upgrading Opportunities  
 
Based on the analysis in the previous sections, the purpose here is to complete the picture in terms of 

assessing the prevailing governance type for the different turbine components in focus. Having 

identified the governance structures, we will subsequently assess the possibilities for upgrading of South 

African component suppliers. 

For towers, it could be argued that the complexity of transactions is low relative to other turbine 

components. Still, tower production requires considerable knowledge and is carried out according to 

turbine OEMs’ specifications. This could be argued to tip the balance of complexity towards being high. 

Both the codifiability of transactions as well as the capabilities in the global and the South African 

supply base for towers are high. Using Gereffi’s (2001) terminology, the governance type for towers 

could therefore be characterized as modular.  
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For blades, the complexity of transactions is high coupled with a low ability to codify transactions of 

blades for modern design MW-turbines. In order to characterize the capabilities in the global supply 

base, one has to take into account the unique position of LM Wind Power as the only global 

independent blades manufacturer with the ability to comply with the quality requirements of OEMs. 

Applying Gereffi’s terminology again, the governance of the relationship between LM Wind Power and 

turbine OEMs can be characterized as being relational. Otherwise, the tendency of OEMs to vertically 

integrate the production of blades reflects that, disregarding LM Wind Power, the capabilities in the 

global supply base are low. As accounted for earlier, the capabilities in the South African supply base 

are similarly low. 

For nacelle components, the transaction complexity is generally high. But the ability to codify 

transactions varies depending on the component in question. Globally, OEMs either rely on a small 

group of independent suppliers or on their own in-house production in order to ensure that quality 

standards are kept. Thus, the global governance structure for nacelle components varies between being 

modular, relational and hierarchical. As for South Africa, the availability of a capable supply base is 

questionable. As such, for nacelle components with low codifiability South African suppliers are not a 

viable option for OEMs. Conversely, for nacelle components with high codifiability South African 

suppliers could, in theory, engage in captive relationships with buyers. However, this would require a 

competitive advantage in terms of price, which is not realistic.  

The identification of the various governance structures enables us to assess the upgrading opportunities 

of South African firms. In terms of towers, where South African firms engage in modular relationships 

with buyers, the literature does not identify the upgrading opportunities for this particular governance 

type. However, we would argue that upgrading opportunities in modular value chains resemble the 

market-based value chains due to the limited interaction between buyers and suppliers. Consequently, 

this governance type neither encourages nor inhibits any particular kind of upgrading, which leaves the 

responsibility of upgrading capabilities to the suppliers themselves.  

For blades, the high complexity and the low codifiability, coupled with the low capabilities in the 

supplier base, lead to a situation where it is not realistic for South African firms to upgrade their 

capabilities through interaction with buyers. Similarly, for nacelle components the high complexity and 

low codifiability make it difficult for South African suppliers with low capabilities to engage in 

interaction with buyers that facilitates upgrading.  

For the nacelle components with higher codifiability such as power converters and transformers, South 

African companies could potentially enter into captive relations with buyers, which would facilitate 

product- and process upgrading. Yet, as mentioned earlier, this would require an ability to compete on 
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price, which is not the case. Overall, South African suppliers do not seem likely to engage in 

governance structures that would facilitate upgrading across any of the component types. 

 

4.4.5 Government 
 

This sections deals with how the South African government intends to influence the competitiveness of 

the domestic wind industry. Firstly, this will be done by applying Schmitz’ active industrial policy 

framework to the South African government’s strategy. Secondly, the strategy will be compared to the 

lessons learned from other countries that have successfully developed domestic wind industries. 

 

4.4.5.1 Active Industrial Policy 
 

Integrating into the value chain of a global industry such as wind power requires a well thought out 

policy design in order to target a country’s efforts to where it is most appropriate. For South Africa, the 

fact that the availability of resources is limited only underlines the importance of the right policy design. 

To this end the active approach to Industrial Policy proposed by Schmitz encapsulates the challenges 

facing South Africa in the attempt to build a local wind power industry. As mentioned in section 3.1 the 

Active Industrial Policy approach offers a way to reduce the complexity in choosing the right policy 

design by focusing on two main factors: The marketing gap and the technology gap.  

Following Schmitz’ line of reasoning, the development of a local wind power industry from scratch 

requires that the policy design considers the technology- and marketing gaps facing South Africa in its 

attempts to integrate into the global wind power value chain.  

This section will therefore contrast Schmitz’ Active Industrial Policy framework with South Africa’s 

approach to developing a local wind industry. This will allow for an analysis of whether the strategy has 

been appropriately designed according to the specific characteristics of the wind industry as well as the 

state of the South African wind industry.  

 

Schmitz’ concept of Active Industrial Policy allows for an indication of the most suitable strategy for 

closing the gaps in technology and marketing. We will apply this to the case of localizing production of 

wind turbine components in South Africa.  

Building on our analysis of the global wind industry and our account of the current state of the South 

African wind industry, it could be argued that a wide technology gap exists between South Africa and 

the wind industry in general. Although the complexity of the different wind turbine components varies, 

it is safe to say that the general picture is that the production of components to the wind industry is 
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relatively complex. Adding to this, the fact that technology for large-scale wind turbine production is 

almost non-existent in South Africa is another indicator of a gap in technology. In conjunction with the 

deficit in South Africa’s supply base for skilled labor, and analyzed through the lens of Schmitz, the 

technology gap is wide, and the most suitable strategy for South Africa would therefore be one of either 

FDI, licensing or joint ventures in order to attract the necessary technology (see figure 2). Even though 

the production of towers is relatively simple, a considerable level of knowledge and capabilities is 

required from technicians, which could be argued to widen the technology gap.  

In order to qualify whether the marketing gap is wide or narrow, we base the following analysis on 

section 4.3 on the global wind industry. The wind power industry is characterized by versatile wind 

turbines that can be setup in very different locations worldwide (Zhao, 2013b). Similarly, the 

components for wind turbines are relatively uniform and do not require changes in design or 

specifications from market to market. Conversely to industries where knowledge of customer 

preferences is important in order to compete, the nature of the wind industry is such that the demands 

from buyers are relatively alike in the different global markets. When characterizing the marketing gap 

between South Africa and the global wind industry, the starting point is therefore a relatively narrow 

gap. However, if the purpose of the South African components production strategy is to supply the 

global market, then the marketing gap arguably widens due to the country’s new entrant position in an 

established and consolidating industry.  

In summary, according to the Active Industrial Policy framework, the right strategic approach for 

linking up the local South African industry with the global wind industry lies somewhere between 

licensing and joint ventures.  

 

As mentioned in section 4.2.2.1.2, attracting FDI has been identified as an important part of the South 

African energy policy since the White Paper on Energy Policy was published in 1998. Similarly, the 

White Paper on Renewable Energy (2003) identifies the attraction of FDI as a critical enabling financial 

factor for the development of renewable energy technology in South Africa. It could be argued that the 

primary driver behind the focus on attracting FDI is the expansion of renewables in the energy mix and 

to a lesser degree the development of local manufacturing competencies. No explicit preference for 

licensing and joint ventures exists in the South African strategy for wind industry localization. 

However, it could be argued that the wind power project bidding format with a weighing of variables 

such as local ownership, local content and socio-economic development indirectly favors projects that 

ensures the introduction of technology through investment entry modes such as FDI, licensing and joint 

ventures. Yet, having established that the size of the South African market is not considerable enough to 

attract OEMs to set up local production, the attraction of FDI does not seem to be a likely scenario. An 
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exception could be LM Wind Power because of its ability to supply various OEMs, which makes a 

smaller sized market more attractive, and thus a subject for FDI. Conversely, considering the limited 

market size and the LCR the most likely scenario would be one of licensing or joint ventures. This is 

substantiated by the few pioneering firms within the wind industry in South Africa, such as DCD 

Towers and I-WEC, who have acquired their technology for the production of towers and blades 

through licenses from the German company Aerodyne. Consequently, it could be argued that the South 

African strategy follows the prescribed Active Industrial Policy in terms of linking up the local industry 

with the global wind industry. 

 

This section has served the purpose of assessing the South African government’s strategy against 

industrial policy theory.  

 

 

This overall part of the thesis has contributed to an analysis of the various aspects affecting the 

competitiveness of the South African wind industry. As such it will form the basis of the following 

overall assessment and discussion of the possibility of localizing component production with the aim of 

achieving international competitiveness for the South African wind industry.  

 

4.5 Main Findings 
 

This section summarizes our key findings and how they relate to the underlying research questions 

guiding the thesis.  

 

4.5.1 How does the South African Government’s Strategy Intend to Develop a Local Industry 
within Wind Energy? 

 
Our findings show that the basis for the development of a local wind industry in South Africa is a 

publicly driven demand for wind energy with the main purpose of creating jobs and reducing carbon 

emissions. As such, 9,870 MW of generation capacity is to be added in the period 2010-2030, and 

government has identified towers and blades as the components that are most suitable for localization. 

Government has acknowledged that uncertainty about the long-term demand for wind power in South 

Africa exists, but currently no steps have been taken to address the issue. In order to further drive the 

localization of production, a public procurement program weighs the content of bids according to the 

seven variables of job creation, local content, ownership, management control, preferential procurement, 
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enterprise development and socio-economic development. Viewed through the lens of Schmitz’ Active 

Industrial Policy framework, it could be argued that the criteria in the procurement program promote 

entry modes such as licensing and joint ventures.  

 

4.5.2 What Are the Requirements for International Competitiveness within the Supply of 
Components to the Wind Power Industry? 

 

A prerequisite for achieving international competitiveness within the supply of components is the 

provision of a sufficiently large and stable domestic market of a minimum 800-1,000 MW of average 

annual added capacity for localization of production to be commercially viable. However, this is not as 

relevant for towers and blades due to the considerable transportation costs. 

Furthermore, the relatively low production complexity for towers compared to other key components 

reduces the technological capabilities required, which makes local sourcing of this component more 

common. 

Moreover, our account of the structure of the global wind industry shows that OEMs to a large degree 

rely on in-house production of blades and nacelle components and in the limited cases of outsourcing 

they rely on few independent suppliers with proven capabilities. This illustrates that considerable 

technological capabilities are required for becoming internationally competitive.  

 

4.5.3 What is the Current State of the South African Wind Power Industry in Relation to 
Catching up with the Global Industry? 

 

As presented in the section on factor conditions, the South African educational system impedes the 

supply of skilled labor. Coupled with the complexity of the production processes for wind turbine 

components, this constitutes a potential obstacle for catching up with the global industry. Furthermore, 

the average annual demand for wind energy of 548 MW does not meet the requirement for localizing 

production of components. However, the LCR ensures some degree of local production. Our account of 

the current state of the South African wind industry finds that very few local firms are involved in the 

development of component production. Another result of our findings is that the governance structures 

in the GVCs for component production appear not to facilitate upgrading of South African companies. 

We find that the combination of a wide technology gap and a narrow marketing gap makes joint 

ventures and licensing the most relevant strategies for linking up the local industry with the global wind 

industry. Based on the analysis of the government’s strategy, it could be inferred that it somewhat 
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complies with the strategy for global integration prescribed in Schmitz’ Active Industrial Policy 

framework.  

 

5 Discussion 
   

The following section is a discussion of the main findings of the thesis as well as alternative approaches 

to answering our research question.  
 

5.1 Discussion of Main Findings 
 

The critical mass required for localizing component production is 800-1,000 MW per year, which is 

considerably more than the average South African demand of 548 MW per year between 2012 and 

2030. However, the minimum requirement is an inference based on past experiences. Although a 

minimum requirement seems logical, other factors such as a market’s strategic importance could 

influence its attractiveness. This could be in terms of potential first-mover advantages or strategic 

market entry in industries characterized by oligopolistic competition such as the wind industry. To this 

end, South Africa could be argued to have strategic importance as a possible regional production hub 

due to the fact that it is the first Sub-Saharan country to introduce the generation of power from large-

scale commercial wind turbines. As such, the likelihood of localizing production in South Africa could 

improve if Sub-Saharan demand for wind energy increased.  

Another point to consider is the global market situation. Currently, the industry is characterized by 

widespread over-supply, which arguably reduces the incentive for OEMs and leading suppliers to 

establish new production facilities in South Africa. However, as the wind power industry matures it 

could be argued that OEMs will increasingly focus on their core capabilities and outsource a larger 

share of component production, as seen in more mature industries such as the auto industry. In such a 

situation, companies with the right capabilities could become leading global component suppliers, but 

this would presuppose established production facilities, which again depends on the domestic market. 

Consequently, it could be argued that South Africa is already at a disadvantage compared to several 

other countries in terms of becoming global suppliers.  

As such, other factors can potentially reduce the MW-threshold for localizing production.  

In addition to the gap between the South African demand for wind energy and the minimum yearly 

requirement, uncertainty about the long-term demand exists. It could be argued that an implementation 
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of a feed-in tariff system could reduce this uncertainty and ensure a higher degree of long-term investor 

confidence.  
 

Another relevant point of discussion when dealing with the localization of component production in 

South Africa, could be whether the government-devised LCR will secure the localization of component 

production as intended. The fact that the current LCR are based on costs has made it possible for 

developers to meet the LCR through non-component related activities. Contrarily, Brazil is an example 

of a country that has managed to devise the LCR in a way that incentivizes making use of a high degree 

of local equipment in the production process by granting cheap loans. It could therefore be argued that 

South Africa to a larger degree could have incentivized the localization of component production, for 

example by providing favorable financing rather than through LCR based on costs, while still taking 

into account WTO rules.  

Currently, there are no incentives in the REIPPPP that encourage any particular kind of integration of 

the South African industry with the global industry. With Schmitz’ (2007) Active Industrial Policy 

framework in mind, it could be argued that the government ought to implement more specific incentives 

to encourage licensing and joint ventures. This would help South African firms getting access to 

technology, which is the main issue for the domestic wind industry, 
 

One could argue that a contradiction exists between localizing production and providing cheap energy 

that facilitates growth. On one hand, the LCR create jobs, which is a much-needed driver for economic 

growth in South Africa. On the other hand, the localization efforts risk carrying with them the negative 

effect that electricity becomes more expensive than otherwise due to higher input costs. Consequently, it 

could be argued that more attention should be paid to the tradeoff between jobs creation from localizing 

production and the risk of higher prices that could potentially impede economic growth in other 

industries. 
 

The increasing LCR-threshold can be argued to improve the likelihood of localizing component 

production. In continuation, tower production stands as the most likely activity to be localized, as it 

would reduce transportation costs and put relatively little strain on the South African provision of 

skilled labor. Blades also entail high transportation costs but the considerable skills requirement for 

production of blades makes the localization of blades production less likely than towers production. As 

such, it could be argued that the localization of blades production is more likely to take place in the third 

procurement round where the local content threshold has increased to 40%. This could be an incentive 

for a global blades manufacturer such as LM Wind Power to cater for the demand from OEMs by 

setting up local production facilities in spite of the limited market size.  
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Conversely to towers and blades, it could be argued that the localization of nacelle components is less 

likely because of the low transportation costs and the uncertainty about whether the capabilities exist in 

South Africa to comply with the quality requirements of OEMs. Furthermore, it is relatively easy to 

comply with the LCR without producing nacelle components locally.  
 

Another point of the analysis is the importance of supplying qualified labor to the wind industry as a 

basis for South Africa to become internationally competitive. Given the current state of the country’s 

educational system, it could be argued that the provision of sufficient qualified labor to the wind 

industry seems unrealistic. In the case of the wind industry skilled labor is an important input, which 

adds weight to the argument that the poor state of basic educational institutions in South Africa impedes 

the supply of skilled, and in turn the possibilities for achieving international competitiveness. The issue 

of an educational lag, as well as the need for increased efforts in order to compensate for these 

shortcomings, has been acknowledged by the South African government. Thus far however, no concrete 

national initiatives to improve the skills base have been taken. Instead, efforts by the country’s Western 

Cape province, with the financial and operational support of the German institute for international 

cooperation, have been made in order to accommodate for the skills requirements from the wind 

industry by training technicians. Seeing that the regional initiative for skills development does not 

address the fundamental issue of the poor state of the educational system, it could be argued that the 

South African government needs to address this issue if the country is to improve the possibilities of 

developing an internationally competitive domestic wind industry. Adding to the issue of a flawed 

educational system, the country’s Black Economic Empowerment program further limits the supply of 

skilled labor.  

Building on this line of reasoning, one could argue that such limited supply negatively affects the 

competitiveness of the South African wind industry, and that it is unlikely that this will be corrected in 

the short- to medium term. 
 

In terms of Schmitz’ framework, this case of the South African wind industry shows that the role of 

marketing in the traditional sense is limited. Therefore, it could be argued that it would be more relevant 

to substitute the focus on marketing with a focus on the gap in cost between domestic and foreign 

production. The fact that South Africa for various reasons is not able to offer cost competitive 

production of components constitutes a barrier for entering the global industry. Thus, in applying 

Schmitz’ framework it could be relevant to take into account how government can apply various 

financial incentives to address the cost gap.  

Moreover, this case could indicate that the technology gap can be too wide for local firms to benefit 

from licensing and joint ventures. The South African blade manufacturer I-WEC exemplifies this by 
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failing to have their technology approved after having initially licensed it from a German company. 

Therefore, it could be argued that attracting FDI should be considered a third option in cases of wide 

technology gaps and narrow marketing gaps.  
 

In further discussing our applied theories, it could be argued that Porter’s Diamond model only serves as 

a way to explain why certain industries have become competitive, and not as a strategic tool for 

achieving international competitiveness. In terms of assessing the possibility of achieving international 

competitiveness within any given industry, it is therefore necessary to complement the Diamond model 

with more action-oriented tools or models in order to guide strategy design.  
 

Due to the fact that the overall research question requires a future-oriented conclusion, a great deal of 

uncertainty about the validity has to be acknowledged. Being a feasibility study, the ability of the thesis 

to conclude on the future perspectives for becoming internationally competitive within component 

supply is naturally limited to identifying a most likely scenario, which coupled with our own 

assumptions, will constitute the conclusion. Due to the multitude of factors that could potentially affect 

the development of the South African wind industry, the accuracy of conclusions drawn are subject to 

changes in these factors that are not possible to account for here. 

Prerequisites for sustained, long-term development of a national wind industry are the continued 

political support and the competitive position of wind relative to alternative energy sources. Currently, 

the political support for wind power exists but this could potentially change in the event of major shifts 

in the domestic political, public and economic environment. Likewise, technological breakthroughs 

within other energy sources could potentially change the competitive position of wind power. These 

changes could potentially affect the conclusions of our study. However, it would be very difficult to 

assess such future developments.  
 

It is important to recognize that the primary objectives of the South African strategy to localize 

component production seem to be job creation and a reduction of CO2-emissions, and as such not the 

achievement of international competitiveness within component supply. However, one could argue that 

the nature of the global wind industry implies that localization of component production will only be 

possible if South African-based companies are able to comply with the requirements of OEMs, and thus 

compete with international producers that would otherwise supply the components for the South African 

market. As such, the prerequisite for a domestic industry that reduces CO2-emissions and creates jobs is 

that it will be internationally competitive.  
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5.2 Discussion of Alternative Approaches 
 

It could be argued that another approach to dealing with the topic of latecomer industrialization would 

be to conduct an analysis of an already established domestic industry in a developing country. Such an 

analysis would allow for a more valid explanation of the causal relationship between different variables, 

whereas our study relies on assessing future scenarios. Nevertheless, the advantage of the approach in 

this thesis is that it resembles the situation in which the vast majority of developing countries find 

themselves, namely the situation where they are considering how to upgrade the domestic industry.  
 

A possible point of criticism in relation to answering the overall question about the possibility of 

localizing component production is the selection of topics for the analysis – or perhaps more accurately, 

the opting-out of other topics. One such example could be an analysis of the related and supporting 

industries in South Africa, applying the original Porter’s Diamond for analyzing national 

competitiveness. However, due to the infant nature of the South African wind industry, our focus was 

on the importance of the global wind industry, which has provided us with valuable insights into 

significant international aspects. That said, an analysis of the domestic related and supporting industries, 

such as the steel or mining industries, could have contributed towards a more complete picture of the 

basis for developing a domestic wind industry. Indeed, such an analysis could have highlighted whether 

the provision of local raw materials at competitive prices could influence the competitive position of the 

local wind industry. 

Similarly, an analysis of the wind industry could have included the remaining share of components that 

make up a wind turbine, in which South Africa could have a larger potential for becoming 

internationally competitive. However, the justification for only focusing on the key components is that a 

low level of the overall value of a wind turbine derives from the remaining components.  
 

It could be argued that, apart from assessing the strategy for establishing local component production, 

another relevant approach could have been to assess government’s capacity to actually execute the 

strategy. Hence, larger emphasis could have been put on analyzing whether the various government 

entities related to the strategy have the required capacity to implement the initiatives successfully. This 

could be related to the importance of institutional capacity and design as well as policy process. For 

instance, it could have been relevant to study earlier attempts to conduct industrial policy in order to 

analyze how positive and negative lessons from these policy processes have shaped the renewable 

energy strategy, and whether relevant private business actors have been involved in strategy formulation 

process.  
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Our analysis indicates that the prevailing governance structures in the various component value chains 

are not as likely to encourage upgrading of South African firms as other governance structures. The 

limited upgrading opportunities in the value chain prompt South African firms to seek other sources of 

upgrading. To this end, it could be relevant to assess the South African innovation system in order to 

evaluate the aspect of upgrading that relates to absorptive capacity.  
 

This discussion has served the purpose of critically assessing our main findings as well as discussing 

how it could have been relevant to include other aspects that would have contributed towards a more 

extensive answer to our research question. 

 

6 Conclusion 
 

 

The strategy of the South African government is to drive the development of a domestic wind industry 

through its public procurement program for 9,870 MW of wind power before 2030. The strategy 

identifies towers and blades as the most suitable components for local production, and by introducing 

gradually increasing requirements for local content the objective is to maximize the benefits to the 

South African economy. 

The requirements for developing international competitiveness within the supply of components to the 

wind industry is first and foremost the provision of a sufficiently large and stable local market that will 

serve to attract both foreign and domestic investments. Such a demand amounts to 800-1,000 MW of 

wind energy per year for a long-term period. Subsequently, considerable production capabilities are 

required in order to become international component suppliers.  

Being at an infant stage of development, the capabilities of domestic firms in the South African wind 

industry are very limited, and their involvement in commercial turbine production is almost non-

existent. Furthermore, the poor state of the South African educational system impedes the provision of 

sufficiently qualified labor to the wind industry. Therefore, a considerable gap in the technological 

capabilities exists between what is required to become internationally competitive suppliers of 

components and the capabilities of the South African wind industry. 

 

Overall, the insufficient size of the South African market reduces the likelihood of localizing 

components production. The composition of LCR that allows for compliance by performing a large 

share of non-component related activities locally further complicates the issue. That being said, the 
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localization of tower production seems likely due to the costs associated with transportation, the 

relatively low production complexity compared to other key turbine components, and its contribution to 

complying with the LCR. The probability of localizing blades production seems unclear. South African 

firms do not possess the necessary capabilities to produce MW-turbine blades. However, due to the 

unique market position of LM Wind Power it is likely that they will set up local production to cater for 

the demand in the South African market. The production of key nacelle components in South Africa 

seems unlikely both in the short- and medium-term due to a lack of the required capabilities in the local 

supply base. In all cases, a way to increase the likelihood of localizing component production would be 

to encourage an increased demand for wind energy, and thus attract both foreign and domestic 

investments into production facilities to a higher degree than is currently the case. 

  

The localization of component production should optimally serve as the foundation for achieving 

international competitiveness. However, the poor state of the South African educational system and the 

general lack of skilled labor coupled with the infant nature of the domestic wind industry complicates 

the upgrading of capabilities to a level where they can comply with the product requirements of OEMs. 

Furthermore, the prevailing governance structures in the value chains for towers and blades are such that 

the interaction between OEMs and South African firms is not likely to contribute to an upgrading of 

domestic capabilities to a level of international competitiveness. In continuation, the government’s 

strategy does not to a sufficient degree encourage the relevant relationship between foreign and local 

firms. Thus, a greater emphasis should be put on promoting joint ventures, licensing and the attraction 

of FDI in order to get access to technology. 

In conclusion, the most likely scenario is that South Africa will not become internationally competitive 

within the supply of components to the wind industry in the short- and medium-term. The nature of 

tower production makes international competitiveness less relevant, whereas for blades, considerable 

production capabilities are required to become international suppliers to OEMs, and it is unlikely that 

South African firms will be able to develop their capabilities to this level. The likely absence of key 

nacelle components production in South Africa entails that the country does not secure the foundation 

required for becoming internationally competitive suppliers of these components. In the long-term 

however, factors outside the scope of this thesis such as changes in South Africa’s industrial policy or 

changes in the global wind industry, could increase the possibility of South Africa becoming 

internationally competitive within the supply of wind turbine components. 
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7 Further Perspectives 
 

As mentioned in the introduction, the topic of latecomer industrialization was the underlying driver for 

choosing to investigate the possibility of South Africa becoming internationally competitive within the 

supply of components to the wind industry. It is difficult to generalize from the overall findings of this 

thesis because governments heavily drive demand in the wind industry. This enables governments to 

introduce requirements for local content to a higher degree than in industries characterized by 

consumer- or business-driven demand. As such, further research should be conducted within industries 

where government demand does not play a decisive role.  
 

Our study indicates that it can be difficult for latecomer countries to establish themselves in global and 

relatively mature industries. As such, developing countries trying to leapfrog into today’s advanced 

industries could target industries at an earlier stage of development than what is the case for wind. Even 

though wind power is not an established global industry like the auto or electronics industries it has 

reached a stage where there is a general over-capacity in supply, which entails considerable entry 

barriers for developing country firms. For developing countries like South Africa it could therefore be 

more relevant to establish a presence in less mature industries such as solar energy. Alternatively, South 

Africa could target the vertical-axis wind turbine segment, which is much less developed, but 

nevertheless has promising prospects for future growth. By doing this, the country would still be 

targeting a potential high-growth industry, and would also improve the opportunities for entering the 

GVC because fewer players exist. Thus, other studies could take their point of departure in less mature 

global industries.  
 

Our account of the current state of the South African wind industry establishes that there are a number 

of firms involved in the production of smaller-scale wind turbines, whereas the involvement in MW-

turbine production is almost non-existent. Hence, another approach to the topic of developing a local 

wind industry would be to look at whether it could be possible for South Africa to become 

internationally competitive within the production of smaller-scale wind turbines. By doing this South 

Africa could build on their capabilities within small-scale wind turbines and possibly target the same 

segment in other developing countries. One has to bear in mind that the production of smaller-scale 

turbines is not associated with the same type of advanced production as MW-turbines, and would thus 

not entail the same move towards more advanced and higher value-adding activities. 
 

The above discussion can be related to the issue raised by Lin and Chang (2009) about conforming to or 

defying a country’s comparative advantage in the industrialization process. At the outset, South Africa 
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does not seem to have a comparative advantage in the production of wind turbine components. As such 

it can be argued that it makes little sense to develop a domestic wind industry if no previous 

comparative advantage exists. Continuing this line of argument, it would be more relevant for South 

Africa to target the small-scale turbine segment. On the other hand, building a domestic industry around 

production of MW turbine components can be seen as an attempt to diversify the economy by steering it 

into a more productive direction, which complies with the notion of defying comparative advantage. 

Further research should be done on whether developing countries are able to defy comparative 

advantage in order to spur sustained economic growth.  
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9 Appendices 
 

Appendix A 
 

Onshore wind plant 

Component 
Project 

Component Cost 

Percentage of 

Total Project 

Cost 

Local Content Committed 

Equipment Balance of Plant 

Blades R 15,000 15% 5%  

Nacelle R 30,000 30% 0%  

Towers R 10,000 10% 5%  

Transport R 8,000 8%  5% 

Civil works R 12,000 12%  5% 

Electrical R 6,000 6%  6% 

Erection costs R 5,000 5%  5% 

Spares and tools R 2,000 2%  2% 

Total EPC Costs R 88,000 88% 10% 23% 

Project 

development: 

Consultants 

R 3,000 3%  3% 

Project 

development: 

Operating assets 

R 2,000 2%  2% 

Project 

development: 

Administration 

R 1,000 1%  1% 

Other costs: 

Contingencies 
R 3,000 3%  3% 

Other costs: Initial 

working capital 
R 3,000 3%  3% 

Total Non-EPC 

costs 
R 12,000 12%  12% 

 R 100,000 100% 10% 35% 

(Ntuli, 2012a) 
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Appendix B 
 
The cost composition of a wind turbine 

 
 

(Blanco, 2009) 
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Appendix C 
 
Vertical Axis Wind Turbine 
 

 
 
Horizontal Axis Wind Turbine 
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Appendix D 
 
WASA overview 
 

(Mali & Otto, ) 
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Appendix E 
 

Executive Summary 
 

 
This paper sets out to investigate the possibility of establishing internationally competitive production of 

wind turbine components in South Africa against the backdrop of latecomer industrialization. In doing 

this, the paper applies theory on industrial policy, global value chains as well as the international 

competitiveness of national industries.  

The analysis is structured around the South African government’s strategy to develop the local wind 

industry, the requirements for becoming internationally competitive suppliers of components to the 

global wind industry, and the current state of the South African wind industry in relation to catching up 

with the global industry.  

The results show that the South African government intends to develop a local wind industry by 

fostering a demand for wind energy through a phased procurement program with gradually increasing 

local content requirements. Moreover, the requirements for becoming internationally competitive 

suppliers of components to the global wind power industry include having a sufficiently large and stable 

domestic market for wind energy as well as the necessary production capabilities in order to meet the 

quality requirements of turbine OEMs. Further, the results show that the South African wind industry is 

currently at a very infant stage and that the quality of skills available somewhat impedes the localization 

of key components. Also, the demand for wind energy in South Africa is not of a sufficient size to 

localize the production of key wind turbine components. The prevailing governance structures in the 

global value chain for wind power do not facilitate the upgrading of South African capabilities, and 

lastly the government’s strategy can be argued to not sufficiently encourage technology-facilitating 

relationships between foreign and domestic firms.  

Therefore, this study finds that it is not possible for South Africa to establish internationally competitive 

local production of key wind turbine components. However, due to the particularities of wind turbine 

towers and the South African local content requirements it is likely that a considerable share of tower 

production will be localized. Blades entail considerable transportation costs, but due to the high level of 

production capabilities required it is less likely that the production of blades will be localized, and 

further it only seems possible at increased levels of local content requirements. For the key components 

that make up the nacelle of the turbine, the localization of production does not seem possible in both the 

short- and the medium-term due to the combination of the considerable production capabilities required 

as well as the insufficient market size. As such, this paper puts into perspective the difficulties of 

developing countries establishing themselves within mature and global, technology-intensive industries, 

and of defying comparative advantage in order to spur sustained economic growth.  
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