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1. Introduction 
Until recently, the regulation, ownership and governance of the electricity sector was subject to a 

long-standing debate between those advocating for a state-owned monopoly at one end and those 

for market liberalisation at the other (cf Sen 2014). This debate, which focussed on the centralised 

system of generation, transmission and distribution, powered by thermal, nuclear or hydro-electric 

sources strongly reflects the ideological struggles of the era – between pro-market and more 

heterodox economic approaches. The debate can be summarised as follows.  

On the one hand, a liberalised electricity sector is seen as automatically efficient and competitive, 

while a state-owned electricity monopoly as over-subsidised, susceptible to corruption and resistant 

to innovation (Harraway 2014, Laing 2016). Such a perspective subsequently assumes that markets 

have the natural ability to facilitate a low-carbon energy transition through the deployment of 

utility-scale renewable energy by independent power producers. On the other hand it is assumed 

that “the simple advantage of public ownership of the energy system is that it enables democratic 

control and public planning of a system providing an extremely important public good” (Hall 2016:5). 

This view would add that while under a state-owned utility there are no commercial incentives for 

rent-seeking, a liberalised market is more likely to prioritise the interests of economic elites 

regardless of whether the electricity generated is renewable or carbon-intensive (Chilwane and 

Urbach 2019).  

In recent years this debate, also referred to as the ‘regulatory pendulum’ in public service provision 

(Hall et al 2013), has been disrupted by dramatic developments in low-carbon technologies which 

pose a radical challenge to the centralised system of electricity and the related processes of markets, 

policy, planning and procurement. These developments include the rapid yet uneven deployment of 

renewable energy generation across the globe from a diversity of technologies and at multiple scales 

(IRENA 2018). Such technological shifts are often characterised as the ‘three D’s of decarbonisation, 

decentralisation, digitalisation (Di Silvestre et al 2018). A fourth ‘D’ is often added, that of 

democratisation which stems from aspirations and assumptions that decentralised technological 

evolutions in renewable energy offer opportunities for the reconfiguration of existing political, 

economic and social power structures (Angel 2016). Consequently a new dichotomy is emerging 

beyond the market versus monopoly debate, that involves competing visions between centralised 

and decentralised electricity systems. As Schmid et al (2016:264) summarise, while the former refers 

to a “supply-side oriented engineering future focussing on large-scale generation and transmission” 

and is often associated with centralisation, authoritarianism and the support of incumbent 

institutions, the latter refers to “more decentralised and local structures relying on small- and 

medium scale generation units in the distribution grid”. In the case of the latter, assumptions are 

often made that it will be accompanied by political decentralisation, democracy and the support of 

‘challenger actors’. 

Within this dynamic we firstly seek to generate a deeper understanding of how rapid and significant 

technological shifts, processes of electricity governance and procurement models for renewable 

energy are interacting and co-evolving over time, across scales and technologies and in different 

national contexts. Such processes have resulted in the entrance of new players, a reconfiguration of 

incumbents and the creation of new monopolies. Secondly, in examining how “electric power 

systems are both causes and effects of social change” (Hughes 1983:2) our study responds to more 

recent calls from energy geography for a deeper understanding of the relationship between political 

and technological organisation, and the “complex intersections between energy infrastructure and 

the political economies of national development” (Bridge et al 2018). As we demonstrate through 

our analyses of Germany and South Africa, electricity policy and regulation are subject to diverse and 
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often conflicting interests between the market and the state, and more recently, between 

decentralised and centralised systems in renewable energy.  

Finally we problematise the ideal that more decentralised and distributed renewable energy 

technologies will inevitably lead to a diminution in the control of electricity systems by large actors 

in favour of more democratic and community-oriented forms of ownership (van Veelen 2018). While 

recent technological shifts are certainly leading to the “accelerating increase in the power of those 

previously at the edges of the centralised system” (Patterson 2018), assumptions that the energy 

transition will lead to “a gradual but unambiguous diminution of the power of the traditional 

centralised players” (Ibid) and that renewable energy will result in “a more decentralised and 

localised set of relations and ownership structures” (Cumbers 2015:70) do not always apply. As 

Germany’s case illustrates, long-standing incumbents in the coal and nuclear generation sector have 

recently started to reconfigure themselves to take advantage of new opportunities in the offshore 

wind industry due to changes in the country’s Renewable Energy Resources Act. Meanwhile in South 

Africa, the national process for the procurement of renewable electricity was designed from the 

outset to facilitate projects at the utility-scale, and in turn the large-scale corporate and financial 

actors that operate and own them.  

Germany and South Africa have been selected as case studies for the compelling and oppositional 

comparison that they provide into how different scales of renewable electricity generation have 

been governed, regulated and procured in different temporal periods and in two very distinct 

country contexts. As a high-income country and a global leader in renewable energy, Germany’s 

renewable energy sector evolved out of its Energiewende in the 1970s. South Africa, classified as an 

upper-middle income country by the World Bank but one of the most unequal countries in the world 

with high levels of poverty and unemployment, is decades behind, launching a procurement 

programme for renewable energy in 2011. However, despite the very different path trajectories and 

political economies of these countries, there are key points of comparison of relevance for this 

study. Both have a history of coal dependence despite the highly ambitious steps to phase it out in 

Germany and both have witnessed competition between incumbent monopolies in coal and nuclear, 

and evolving new players in renewable electricity generation. As we explore, the nature of electricity 

governance and procurement in each country has prioritised different scales of renewable energy 

deployment in keeping with global temporal trends. Where their experiences differ is that while 

Germany’s previous coal-fired and nuclear monopolies were at first disrupted by decentralised 

renewable energy systems in which community and citizen ownership played an important role, 

recent regulation has since facilitated a shift back to monopoly control, albeit in the renewable 

sphere. Meanwhile in South Africa, where a coal-fired, monopoly-controlled electricity sector still 

holds sway as a key feature of the country’s ‘minerals-energy complex’ (Ashman et al 2013), 

renewable electricity procurement has been led by an auction programme. This programme has 

facilitated utility-scale projects, with majority ownership in the hands of large foreign and domestic 

companies. In more recent years, the emergence of a small-scale distributed generation sector has 

taken place in the absence, rather than the presence of regulation and to the primary benefit of 

wealthy, commercial and industrial customers.  

The structure of this paper is as follows. In Section 2 we examine the processes through which the 

global idealised governance model of electricity as a centralised system of transmission, distribution 

and generation moved from a publicly-owned monopoly to a liberalised market in the 1980s and 

1990s, in keeping with the ideological shifts of that era. Section 3 contextualises the rapidly evolving 

technological changes and key trends in renewable electricity generation currently in progress. 

These include the significant diversification in scale (from distributed to centralised), the 
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reconfiguration of institutions and ownership structures, and the way in which these processes have 

co-evolved with global trends in renewable energy procurement, most notably the move from state-

determined feed-in tariffs to market-based auctions.  In Sections 4 and 5 these developments are 

examined within the empirical context of our two case studies, Germany and South Africa.  Section 6 

draws empirical and theoretical conclusions from the study and offers considerations for a new 

research agenda for understanding electricity governance and procurement. 

2. Shifting trends in electricity governance: from monopoly to market to 

disruption 
The reach of electricity across the globe is highly uneven, with 15 per cent of the world’s population 

(approximately one billion people, of which 60 per cent in sub-Saharan Africa) lacking access. The 

site-specific nature of electricity is determined by natural geography and natural resource 

endowment (e.g the availablility of coal or hydro-electricity). However, as a large-scale networked 

infrastructure and a complex, interconnected and interactive system of artefacts and technologies 

(Hughes 1983, Rip and Kemp 1998, Smith et al 2005) electricity is also embedded within specific 

political, economic, and social forces (Bridge et al 2018). Electricity is not easily governed and is 

subject to the role of vested interests and uncertainty in the adoption of new technologies. It is co-

determined by factors that include the differentiated nature of industrial, agricultural and domestic 

electricity demand, national varieties of capitalism, the role of the state, and national and sub-

national systems of governance between and within countries (Lockwood et al 2017, Johnstone and 

Newell 2017).  

Conventionally the centralised electricity system of generation, transmission and distribution has 

been powered by large baseload1 generation from the primary fuels of coal, hydroelectricity, nuclear 

and more recently gas, which are transmitted via a high-voltage grid on alternating current (AC) and 

in turn distributed to customers via a lower voltage distribution network using direct current (DC) 

(see Figure 1). Such a system has been centrally controlled, often state-financed and overseen by a 

government regulator. The size and scale of such a system has meant that the nature of electricity 

planning has been based on long-term time frames, largely unquestioned assumptions over the 

continued increase in demand and a dominant role for the transmission grid operator. 

Originally set up to serve heavily populated and major industrial centres particularly in the United 

States, Germany and United Kingdom, electricity systems evolved since the 1890s, often in 

interaction with the steel and rail industries, to facilitate an entire transformation of economic 

production and consumption (Freeman and Louçã 2001:222-232, Hughes 1983:15). By the start of 

World War One the major American utilities Westinghouse and General Electric and the German 

companies Siemens and AEG (Allgemeine Elektricitäts-Gesellschaft) were well-established within 

their domestic markets and as leading global monopolies. From the end of World War Two until the 

1980s the electricity sector, in countries where it was well established, was typically controlled, 

operated and managed by vertically-integrated state-owned utilities based on the rationale that the 

state was the ‘custodian of the public interest’ (Gratwick and Eberhard 2008).  

However neo-liberal trends of the 1980s and 1990s saw a turn from state ownership to the 

liberalisation of publicly-owned services across the globe including electricity. This was led by 

England and Wales in 1989 and followed by other countries including Chile, Norway, Australia and 

New Zealand (Victor and Heller 2007). Though the nature of these processes, the depth and 

 
1A base-load power station is one that is in principle available 24 hours a day, seven days a week, and operates 
most  of the time at full power” (Diesendorf 2007) 
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structures of liberalisation that ensued and the enthusiasm with which they were carried out varied 

significantly between and within countries and regions, the so-called ‘standard model’ of power 

sector reform became an idealised global blueprint (Gratwick and Eberhard 2008). This model was 

based on assumptions that public ownership resulted in poor technical performance, that only the 

private sector could meet the high levels of investment required by the electricity sector, and that 

separating the ownership of power plants from that of the transmission grid would allow competing 

power generators equal rights to sell their electricity. In the interests of efficiency and cost-

effectiveness, the model’s proponents advocated that state-owned monopoly utilities be unbundled 

into private transmission, generation and distribution companies, with a significant role for 

wholesale markets and retail competition (Sen 2014). Importantly, the model relied on the creation 

of a strong independent regulator to “regulate the monopoly prone parts” of the industry (Victor 

and Heller 2007:7). The standard model was endorsed and promoted by multi-lateral institutions 

across the globe: in Europe by the European Commission, and in developing countries by 

development finance institutions such as the World Bank as part of the loan conditionalities of 

structural adjustment programmes, often implemented by associated technical consultants 

(Gratwick and Eberhard 2008).  

The enduring importance of economies of scale and the natural monopoly of the conventional 

electricity system means that it has been one of the hardest network industries to reform (Victor 

and Heller 2007). Despite the apparent simplicity of the logic behind power sector liberalisation its 

implementation has been much more complex in practice, resulting in various forms of failure, 

partial implementation and stranded assets from surplus generation capacity (Patterson 1999:16). 

Indeed, there are few examples of where the  standard model has been fully implemented 

successfully, for a number of reasons. Firstly the risk averse and short-term nature of private 

investment which has privileged conventional technologies over more innovative and low-carbon 

ones and has been deterred by what it sees as high capital costs and long-term investment horizons 

of electricity infrastructure development, particularly in developing countries (Bacon and Besant 

Jones 2001, Yi-Chong 2006). Second, regulators have rarely been as strong and competent as the 

model prescribed, for which reason they have often been undermined by vested interests and have 

struggled to negotiate the complex and sophisticated contractual and regulatory terms of 

liberalisation. These contractual demands helped to generate what Victor and Heller (2007:10) 

referred to as the emergence of “a cottage industry of lawyers and financial advisors”, by now a 

highly professionalised and well-established sector.  Third, in a number of countries electricity sector 

liberalisation has merely resulted in the creation of new forms of monopoly with considerable 

market power as the consolidation of the UK’s electricity market into the ‘big six’ companies has 

illustrated (Platt et al 2014). Finally, attempts at electricity liberalisation have contributed to 

disastrous social and economic consequences in many developing countries as the emphasis on 

market competition failed to provide or even protect basic energy services to the poor (Hall and Van 

Niekerk 2010, Bayliss and Fine 2007). The popularity of the standard model therefore fell into 

demise and subject to criticism for its unworkable assumptions that a ‘one size fits all’ system could 

be imposed on any country regardless of the vast differentiation in the nature of electricity access, 

state capacity, national institutions of governance and national ability to attract investment 

(Eberhard and Godhino 2017, Yi-Chong 2006).  

More diverse models have since emerged, including various forms of hybrid according to which 

vertically-integrated, state-owned utilities remain as the dominant player and the single buyer, but 

independent power producers (IPPs) generate a certain amount of capacity, selling their output 

under a power purchase agreement, as in South Africa’s case (Eberhard and Godinho 2017). In other 

countries regulation has been introduced that allows IPPs to sell electricity directly to large 
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consumers via a wheeling2 agreement with the transmission grid. As discussed below Germany has 

witnessed the ‘re-municipalisation’ of electricity markets through the purchase of local distribution 

grids by municipalities from private companies when their service contracts come to an end (Hall et 

al 2013, Schmid et al 2016).  

Finally, in recent years the underlying logic of electricity sector liberalisation and the stylised 

dichotomy between state provision and market competition has been further disrupted by the rapid 

and recent increase of electricity from renewable energy technologies and their associated 

infrastructural configurations (Verbong and Geels 2010). These disruptions include the emergence of 

distributed generation; the growing financial viability of battery storage and its ability to balance 

supply and demand at various scales from household to substation; rapid advances in smart 

technologies and forecasting techniques; and the rise of the prosumer (IRENA 2017a,b). While most 

countries are far from the structure set out on the right in Figure 1, such developments have 

significant future implications for the operation and governance of the centralised electricity system 

and the procurement of new generation. These implications are now explored in Section 3.  

Figure 1: From centralised to distributed generation 

 

Source: Ehsan and Yang (2018) 

3. Renewable electricity: from distributed to centralised, from feed-in tariffs to 

auctions 
By 2017 renewable energy, dominated by solar photovoltaic (PV) and wind and excluding large 

hydro-electric projects above 50 MW3, generated an estimated 12 per cent of the world’s electricity, 

 
2 Wheeling refers to the transmission of electricity from a generator to an end user via the use of an existing 
distribution or transmission system. Wheeling generally refers to the act of balancing the electricity from the 
generator with the end user, rather than that the electrons entering the system at point A will be used at point 
B. 
3 Here we use UNEP/BNEF’s (2018) definition of renewable electricity generation to refer to onshore and 
offshore wind, solar, biofuels, biomass and waste, geothermal, hydro-electricity below 50 MW and marine 
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as compared to five per cent in 2007 (UNEP/BNEF 2018:30). Though the global distribution of this 

new generation is highly uneven, renewable energy is now a mature and commercially viable sector 

in its own right and its share of total electricity generation is anticipated to reach 40 per cent by 

2040. In the last decade the increased efficiency and the rapid decline in the cost of many renewable 

energy technologies, particularly solar PV which has dropped by more than 70 per cent since 2010  

(UNEP/BNEF 2018:11), has resulted in the levelised cost of electricity generated from renewables 

being cost-competitive with the retail or even wholesale price of electricity from conventional 

sources in many instances (REN 21 2019). Moreover, while deployment and investment in 

renewable energy was originally led by Europe and North America from the 1990s, by 2015 this had 

shifted to emerging markets. In 2017 the developing world, dominated by the ‘big three’ of China, 

India and Brazil, accounted for 63 per cent of the global total of investment of $280 billion in 

renewable energy with China alone accounting for 45 per cent (UNEP/BNEF 2018:27).  

The growth of renewable energy has been further facilitated by relatively cheap costs of capital due 

to low global interest rates in recent years particularly in mature markets (UNEP/BNEF 2018:42). This 

is of significance given that the majority cost of a wind or solar PV project derives from the upfront 

capital expenditure on project construction, unlike thermal and nuclear power plants which are 

subject to fluctuating fuel costs throughout the project’s operation. Moreover renewable electricity 

power plants are generally much quicker to construct than large-scale baseload generation from 

conventional power sources which can sometimes take more than ten years to build. The latter, 

which are usually situated in remote locations, incur huge long-term investment commitments, are 

subject to significant losses in transmission, have a plant life of approximately 30 years or more and 

are far more likely to run over budget, into debt and far beyond schedule (Ansar et al 2014, Sovacool 

et al 2014).  

While the nature of renewable electricity generation varies considerably it can be loosely 

summarised into three main scales as presented in Table 1, of which the first two, utility-scale and 

distributed generation are the key focus of this research. Though off-grid solar PV goes beyond our 

scope, it is increasingly important in many developing countries where the conventional 

transmission grid has limited reach and the costs of extension may be prohibitive. In global terms 

however off-grid solar PV still plays a minimal role and its contribution is not accurately recorded 

(REN 21 2019). 

  

 
energy. Note that some calculations of renewable electricity generation do include hydropower larger than 50 
MW e.g IRENA 2019, which significantly increase the volume of installed capacity. Given the diversity of 
definitions, cross-country and cross-technology comparisons can be challenging.  
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Table 1: Indicative scales of renewable electricity generation and their procurement mechanisms 

Key terms Project generation 
capacity  

Nature of grid 
connection 

Technologies most 
commonly 
deployed 

Type of 
procurement 
mechanism 

Utility-scale/ large-
scale/ centralised 

Minimum of 1 MW 
but usually much 
larger and 
increasing 

Transmission grid Wind, solar PV, 
concentrated solar 
power (CSP), small 
hydro 

Auction, feed-in 
tariff 

Distributed 
generation/ small-
scale/ 
decentralised 

Between 3 KW and 
50 MW 

Distribution grid Solar PV, 
Combined Heat 
and Power (CHP) 

Feed-in tariff, net-
metering, net-
billing, self-finance 

Micro-grid/ mini-
grid/ decentralised 

Less than 10 MW 
and usually much 
smaller 

Independent grid 
network  

Solar PV, mini-
hydro, solar PV 
hybrids with diesel 
or batteries, solar 
home systems 

Grants, loans, 
subsidies, self-
finance 

Source: Author’s own and drawn from IRENA (2018), REN 21 (2018) and OECD/IEA (2018) 

Despite the absence of universally agreed definitions, the terms ‘utility-scale’ or ‘centralised 

electricity’ generally refer to projects that connect to the transmission grid and are upwards of 1 

MW in size but typically much larger (REN 21 2018:24). The term ‘distributed generation’, also 

referred to as ‘decentralised electricity’, ‘small-scale’ and ‘embedded generation’ usually invokes 

non-utility private generators such as businesses or residential households who have established 

their own generation system and feed into or sell their excess back to the distribution grid (Mehigan 

et al 2018). Significantly, as the distribution network flows only in one direction, it is uneconomical 

for the transmission of electricity over long distances but cheap and simple to use where the site of 

generation is close to the users. Distributed generation is also much quicker to install than any 

utility-scale plant, is flexible and modular, easy to site, removes the requirement for transmission 

extension and reinforcement and is increasingly financially viable, not least given the decreasing 

costs of battery storage. 

While the initial deployment of renewable energy generation was at the distributed level which 

continues to grow, it has since been overtaken by utility-scale generation both in terms of its share 

of renewable energy investment and global installed capacity (see Figure 2 for the case of solar PV). 

The majority of global renewable energy investment is now directed at utility-scale onshore and 

offshore wind and solar PV, which in 2017 reached a total of $216 billion (UNEP/BNEF 2018:15), as 

compared to small-scale and distributed generation of less than 1 MW for domestic and commercial 

rooftop solar PV, remote off-grid units and ground-mounted projects, for which investment stood at 

only $49 billion in 2017 (Ibid p54). In Europe and particularly in Germany, investment in 

decentralised electricity is on the decline, having fallen from $8.5 billion in 2016 to $6.6 billion in 

2017 (Ibid p25).  
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Figure 2: Cumulative evolution of global PV installations: grid-connected centralised v grid-

connected decentralised 

 

Source: IEA (2018:14) 

As a consequence of the growing prominence of utility-scale generation,  project size has increased 

significantly in parallel with the size and efficiency of the technologies in question. For instance the 

average capacity of an onshore wind turbine increased from 1.77MW in 2010 to 2.70MW in 2017, 

while the capacity of an individual offshore wind turbine can now be as big as 10 MW. Recent years 

have seen the construction of ever larger projects, notably offshore wind in China and Europe, 

particularly the UK and Germany,and onshore wind and solar PV in the US and emerging markets. 

Moreover, as an industry that emerged from decentralised systems and small and medium 

enterprises and cooperatives in Europe, particularly Germany and Denmark, the ownership of utility-

scale renewable electricity projects and technologies has become increasingly consolidated over the 

last decade, subject to merger and acquisition and dominated by big industrial players, utilities and 

institutional investors (UNEP/BNEF 2018). For instance, four companies collectively hold over half of 

the global market share of onshore wind turbine manufacturing: Denmark’s Vestas, China’s 

Goldwind, US GE Renewable Energy and Spain’s Siemens-Gamesa (BloombergNEF 2019). 

These evolutions in size and scale have co-evolved with global shifts in the mechanisms used to 

procure renewable electricity. Recent years have seen a move away from state-determined feed-in 

tariffs (FiTs) and net-metering schemes, the original procurement mechanisms for renewable 

electricity pioneered by Germany in the 1990s and subsequently implemented by European early 

movers, towards market-based auctions, also referred to as competitive bidding programmes or 

tendering (REN 21 2018). While the former are largely aimed at decentralised generation and small-

scale solar PV in particular, and the latter at the utility-scale including offshore wind (Table 1, REN 21 

2018:59, Hochberg and Poudineh 2018), these mechanisms run in parallel to each other in a number 

of countries. 
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Despite significant variations between and within countries with regards to how these mechanisms 

are designed and implemented (Table 1), broadly speaking under a FiT, the electricity regulator or 

government sets a fixed tariff above the market rate with a pre-determined return on investment 

that will be paid to qualifying independent power producers (IPP) or individual generators for each 

kilowatt-hour of electricity that they sell to the grid over the lifetime of a project. Net-metering or 

net-billing meanwhile incentivises distributed generation for self-consumption by providing 

compensation in either energetic (i.e credit in kWh) or monetary terms to consumers who generate 

some or all of their own electricity often through roof top solar PV (IRENA 2018). 

In comparison, auctions follow a competitive market-based framework under which IPPs submit a 

bid with a price per unit below a certain cap at which they will sell the electricity generated by their 

project to the grid. The project that meets the qualifying criteria at the lowest price wins the bid. 

Auctions are usually held under a series of bidding rounds which set the volume of generation 

capacity that can be awarded. In some countries capacity is specified by technology type, though 

increasingly auctions are technology neutral. In the case of both FiTs and auctions there is generally 

a legally-binding power purchase agreement (PPA) between generator and off-taker that guarantees 

a grid connection and priority dispatch for the generators of between 15 and 20 years. Such an 

agreement however is often much simpler in the case of a FiT. A comparable procurement 

mechanism for utility-scale renewable electricity, particularly common in the US, consists of a PPA 

that is negotiated directly between an IPP and large electricity consumer though in this instance, the 

term of contract is usually shorter than in the case of an auction (REN 21 2017:35, OECD/ IEA 

2018:53).  

In 2010 there were FiT schemes in 51 countries, as compared to auction programmes in only 20 (IEA 

2019). However, recent years have witnessed a reversal of this trend: it is estimated that over half of 

utility-scale renewable capacity will come through auction mechanisms by 2023 (Ibid). Asia, notably 

China, has held some of the largest tenders by capacity thus far. As with the standard model of 

power sector reform discussed in Section 2, renewable energy auctions in EU countries have been 

pushed by the European Commission as part of state aid guidelines and in low and middle-income 

countries, by bi-lateral and multi-lateral donors (Badissy et al 2014).  

The highly competitive nature of auctions has incentivised the economies of scale of utility-scale 

projects which generate a greater return on investment than small projects, in turn contributing to 

the global price drop of renewable electricity generation. Arguments in favour of auctions are that 

they can achieve high levels of renewable energy deployment in a cost-efficient and transparent 

manner, make it easier to plan for the required grid expansion, provide a predictable revenue for 

renewable energy investors and are able to adapt to falling technology prices. These benefits are 

often contrasted with the downsides of some FiTs some of which have resulted in grid overload and 

curtailment due to a mismatch of supply and demand (CPI/IRENA 2018: 13). FiTs have also been 

blamed for unsustainable market booms in solar PV owing to an imbalance between the tariff level 

and the rapidly declining cost of the technology, as happened for instance in Spain in 2008 and Italy 

in 2011 (IEA 2018:44). The qualification criteria of auctions can also require that projects adhere to 

national targets for socio-economic development such as job creation, local ownership and local 

content as in the case of South Africa’s renewable energy independent power producers’ 

procurement programme, discussed in Section 5.  

On the other hand auction programmes are seen as highly discriminatory, creating unsurmountable 

barriers to entry for smaller players such as community energy companies which are unable to meet 

the high costs of the onerous administrative and financial criteria such as feasibility studies, 

qualification arrangements, deposits or bonds, or to absorb the heavy risks and losses incurred by 
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unsuccessful bidders (REN 2017:36, Schick et al 2016, WWEA 2019). Moreover, without restrictions 

on the volume that can be awarded to individual bidders, some auctions have resulted in a small 

number of large companies being awarded majority control of the market, as has been witnessed for 

instance in Mexico where winning projects are dominated by Italy’s Enel Green Power, US 

SunPower, China’s Jinko Solar and Spain’s Acciona (Yaneva et al 2018). In addition, the highly 

competitive nature of auctions creates significant potential for over-aggressive bidding which fails to 

allow for delays or contingencies in project planning, resulting in some projects being unprofitable, 

becoming stranded assets, or even failing to get built (IRENA 2017b). As with conventional electricity 

generation, the larger the project the more susceptible it is to cost overruns and construction delays, 

with an offshore wind farm taking nearly two years as opposed to six months for a solar PV plant 

(CPI/IRENA 2018:19). Finally, auctions are unlikely to favour projects using the most innovative 

technologies given the perceived risks by investors incurred in doing so (IEA 2018:12).  

With these global dynamics now established, we now turn to how they are playing out in the two 

very different national contexts of Germany and South Africa.  

4. Renewable electricity in Germany: from monopoly to disruption and back 
Figure 3: Installed electricity generation capacity in Germany 

 

Source: adapted from Fraunhofer ISI (2018) 
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Benefitting from widespread national public support, Germany’s Energiewende has been 

internationally celebrated for facilitating the country’s rapid and widespread deployment of 

renewable electricity generation (see Figure 3) with high levels of community and citizen ownership. 

A key objective of Germany’s Energiewende is to achieve a renewable energy system by 2050, 

including through the phase out of lignite, hard coal and gas. Major developments carried out as 

part of the Energiewende have also undermined the stronghold of the country’s ‘big four’ energy 

utilities which had retained a monopoly over the electricity sector even after its liberalisation in 

1998. While the term ‘Energiewende’ found its way into international public consciousness in 2011 

following the announcement that Germany would phaseout its nuclear generation by 2022 in the 

aftermath of the Fukushima disaster, the origins of the term go back to at least the 1970s, driven by 

grassroots movements for environmental sustainability and social justice and in which the Green 

Party has played an important role (Morris and Jungjohan 2018, Schmid et al 2016). However as we 

explore, the landscape created by the Energiewende is now subject to shift in light of recent 

regulatory changes from FiTs to auctions, which may also lead to a potential revival of the big four. 

Germany’s feed-in tariff (FiT) was introduced in 1991 followed by the liberalisation of the country’s 

electricity sector in 1998, in keeping with the EU directive on electricity sector liberalisation and the 

international trends discussed in Section 2. Such a move modernised the country’s 1935 Energy 

Management Act and introduced competition into a power sector that was previously monopoly-

controlled.  While the first iteration of the FiT, which ran betwen 1991 and 1998 and offered a 20 

year PPA, enabled the development of wind energy and benefitted already existing small hydro-

electric projects, the rate offered for solar PV was considered too low an incentive. But the FiT paved 

the way for a key piece of legislation, the Renewable Energy Resources Act (Erneuerbare-Energien-

Gesetz, the EEG), adopted in 2000 and renewed approximately every four years. The EEG stipulates 

that renewables will generate at least 40 to 45 percent of Germany’s power by 2025 and at least 80 

percent by 2050 (Energy Transition 2018). Importantly, the EEG redesigned the FiT in order to offer 

much more appropriate compensation for each technology, included priority access to the grid for 

renewable projects and provided low-interest loans for the upfront purchase of solar panels by 

households. While this redesigned FiT quickly resulted in a model that numerous countries and 

municipalities tried to emulate, including in the UK, Spain and Italy, the design of Germany’s 

regulation placed much greater emphasis on community ownership and/or decentralised generation 

than elsewhere.  

The effects of the EEG were fourfold. First they established Germany as a global renewable energy 

leader, which by 2007 held one third of global installed wind power generation capacity and 

generated a 45 per cent share of the world's total solar PV generated electricity. By 2018 renewables 

accounted for 35.2 per cent of Germany’s electricity generation mix, of which 14.5 per cent from 

onshore wind  and 7.1 per cent from solar PV (Graichen et al 2019). Indeed, the country’s 

commitment to renewable energy is credited as a key factor in making the technology affordable 

and available across the globe, particularly in developing countries (REN 21, 2014) 

Second, important legislation and financial incentives under the EEG led to a high volume of 

distributed generation from solar PV; in 2017 out of a total of 42 GW of total installed capacity from 

solar PV, 30 GW was from distributed generation (UNEP/BNEF 2018:54, IEA 2018:42). The EEG also 

promoted the participation of a range of small and medium participants into the country’s 

renewable electricity generation sector. For instance, community and citizen ownership accounted 

for 46 per cent of the installed capacity from renewable energy by 2012 (Morris and Jungjohan 2018, 

Schmid et al 2016:266). Of this, 25 per cent was owned by individual citizens, farmers and 

community cooperatives with some of the latter installing utility-scale projects that would be too 
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expensive for single households alone; 12 per cent by Germany’s Bürgerenergienossenschaften 

(‘Citizen Energy Cooperatives’) which are usually limited liability companies where voting rights are 

granted relative to the individual’s investment stake; and nine per cent by ‘Genossenschaften’, 

which are cooperatives in the legal sense of the term in that they have per-person voting rights, 

regardless of the individual’s investment. Meanwhile commercial energy companies owned just 12 

per cent (Morris and Jungjohan 2018:103). 

Third, the introduction of the EEG led to a shift towards the municipal ownership of distribution 

grids with the majority of Germany’s electricity distribution now owned by municipalities rather than 

private companies (Hall et al 2013). Notably, some municipal and regional authorities (Länder) 

bought approximately 100 local grids from the large private companies when their service contracts 

came to an end, a practice established by the landmark case of Schönau in 1997 (Morris and 

Jungjohan 2018). Moreover, of the country’s approximately 900 municipal energy utilities 

(‘Stadtwerke’, usually limited liability companies active in the energy generation, supply and 

distribution fields and which are 100 per cent owned by the corresponding municipalities), half now 

supply electricity to households, purchasing electricity from big utilities on behalf of local 

governments (Voss et al 2018:16). These Stadtwerke are self-supported by a strong national 

association promoting the principles of public welfare and democracy (Hall et al 2013:204).  

Fourth, as well as facilitiating the rapid introduction of renewable energy generation, the EEG also 

contributed to the decline of Germany’s big four (formerly the big eight) conventional electricity 

generation companies who collectively retained control over generation and transmission in the 

aftermath of the liberalisation of the sector in the late 1990s. The big four consist of the three 

German private companies RWE, E.ON, ENBW (in which French state-owned EDF held a 45 per cent 

shareholding until it sold it to the other major shareholder, the German state of Baden-

Württemberg in 2010), and Vattenfall, owned 100 per cent by the Swedish state. Having been 

resistant to renewable energy for many years, the big four failed to predict the challenge it posed to 

their business model and sold their renewable energy interests in the mid-2000s at the height of the 

EEG, focussing instead on expanding their operations in the former East Germany (Lauber and Mez 

2004). Consequently the market share of the big four had declined to 5.4 per cent of total installed 

renewable energy generation capacity by 2016 (Borchert and Wettengel 2018).  

Despite the evident success and strong public support of the FiT and the EEG, they were not without 

criticism however (Ohlhorst 2015). Some have argued that those who have reaped the greatest 

benefits from the FiT are those with the initial capital to invest, while the subsidy cost has been 

absorbed by electricity ratepayers, regardless of whether or not they were in a position to install 

solar PV themselves (see Ball 2017). Furthermore, the designers of Germany’s FiT failed to predict 

the rapid and dramatic decline in the technology costs of solar PV systems from 2010 which made 

solar installation incredibly lucrative for prosumers, encouraged more installations and in turn 

increased the subsidy bill. The increase in the retail cost of electricity which has gone up by 

approximately 50 per cent since 2007, has been attributed to these subsidies (Thalman and 

Wehrmann 2019). 

Controversial reforms to the EEG supported by the big four (Lauber and Jacobsson 2016) took place 

in 2016 following the revision of EU state aid rules in the same year, through which the European 

Commission pushed member states to shift from FiTs to auctions. These reforms reduced subsidies 

for all technologies, set a cap on the expansion of onshore wind and set up a multi-tiered system. As 

a result auctions are now Germany’s main procurement mechanism, though the FiT still remains in 

place for projects smaller than 750 KW, including small residential plants of up to 100 KW (ResLegal 

2019) and below 150 KW in the case of biomass (REN 21 2018:59).  These changes have had a 
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number of outcomes, but in particular have contributed to a decrease in the ownership share that 

citizen and community energy now hold over Germany’s renewable energy projects: from 46 per 

cent in 2012 to 42 per cent in 2018. As Morris (2016) argues “the German government’s policies 

since 2014 are pushing back the community energy proponents who got the Energiewende started 

and handing the power sector back over to the energy companies that did not believe the 

Energiewende would work”. These changes have also contributed to the stalling in the growth of 

investment and installation of distributed generation from solar PV (UNEP/BNEF 2018:58).  

As a further response, relating to initial concerns expressed by the German wind energy association 

that the move towards auctions would reduce incentives and opportunities for small players who 

would be at a financial disadvantage as compared to institutional bidders, citizen energy 

cooperatives were granted special rules to participate in the onshore wind auction launched in 2016. 

The rules allowed them a longer implementation period and exempted them from having to secure a 

license before bidding (Wehrmann 2017). While the unintended outcome of this move was that 

almost all capacity was awarded to projects set up by local citizens in the first three rounds, 

investigations revealed that many of the ‘citizens’ fronting these bids were in fact backed by the 

major wind power planning company UKA. These special priority rules for citizen energy projects 

were subsequently removed (Ibid).  

Complications in the permitting process also meant that the latest onshore wind auctions were 

undersubscribed, and while onshore wind currently generates almost 15 per cent of Germany’s 

electricity, it is predicted to experience a slow decline in absolute and relative terms as the first FITs 

start to expire from 2020. This expiry is likely to result in approximately 2.4 GW of installed onshore 

capacity becoming uneconomical without the guaranteed payments, and in projects either being 

decommissioned or ‘repowered’. Repowering means that projects would have to submit competitive 

bids under future onshore auctions and in so doing may also have to install newer turbines. Given 

that repowering goes beyond the financial and technical capacity of most community owners, it is 

likely that these projects will be acquired by large-scale developers. Finally because the auctions 

make no distinction between new projects and repowered sites, the latter are predicted to make up 

a growing share of the winning bids in Germany’s onshore wind auctions until 2023 thereby reducing 

additionality (Greentech Media 2018).  

In parallel to these developments the big four had recognised the need to reconfigure themselves in 

the interests of corporate survival (Schmid et al 2016). Accordingly, in 2016 RWE restructured and 

spun off its renewable operations into a separately traded company called Innogy SE in which RWE 

holds a 77 per stake. Innogy then floated on the Deutsche Börse for $2.2 billion (UNEP/BNEF 

2018:61). E.ON underwent a similar process in the same year, expanding its renewable energy assets 

whilst forming a new company called Uniper to continue its traditional gas and electricity interests. 

At the time of writing in mid-2019, the proposed acquisition of Innogy by E.ON, which would involve 

a complex asset swap and make the resulting company Europe’s largest energy supplier, was under 

investigation by the European Commission (European Commission 2019). Vattenfall and EnBW have 

similarly started to diversify into renewable energy and Vattenfall sold its lignite operations in 2016 

(Amalang and Bieler 2018). Signficantly, despite retaining core investments in coal and nuclear these 

companies are heavily invested in Germany’s recent but rapidly developing offshore wind sector as 

well as in other renewable energy projects abroad.  

Finally the recent changes to the EEG have paved the way for the rapid development of offshore 

wind for which a less generous government support scheme had been in place since 2014. Two 

offshore wind auctions were held in 2017 and 2018 in which some projects were won by investors 

offering to build parks without subsidies. Offshore wind is now the fastest growing renewable power 
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source in Germany which has the second largest offshore wind market after the UK with a current 

capacity of 6.4 GW, anticipated to rise to 20 GW by the end of 2030 (Bloomberg 2019a). Not only 

have offshore wind projects been granted more favourable terms than other sources of renewable 

electricity for instance as regards grid connection (Morris and Jungjohan 2018:179, Energy Transition 

2018), but they are also far beyond the reach of community and citizen energy groups due to the 

large upfront investment required. One of the largest projects, the 900 MW He Dreiht project due to 

start operation in 2025 is owned by ENBW, which along with Danish Energy company Orsted 

(formerly Dong Energy) was one of two companies committing to build offshore wind farms without 

support payments (Amalgang and Bieler 2018).  

As the case of Germany has revealed, regulatory changes in the procurement of renewable 

electricity from FiTs to auctions in co-evolution with technological changes in scale have ignited a 

shift from the decentralised to the centralised at the same time as the revival of previous coal and 

nuclear incumbents and the entrance of new corporate players. While Germany’s decentralised 

renewable electricity sector was initially facilitated by an enabling framework and strong 

government subsidies from the 1990s, as Section 5 now explores, the introduction of renewable 

energy in South Africa in 2011 was in contrast dominated by large transnational companies under 

the country’s utility-scale auction process. More recently and in stark contrast to Germany, small-

scale distributed generation has been installed in South Africa in the absence of adequate regulation 

rather than because of it. 

5. Renewable electricity in South Africa: from monopoly to market  
Figure 4: Installed electricity generation capacity in South Africa 

 

Source: adapted from IEA (2018), CSIR (2018) 

While Germany’s EEG introduced in 2000 led to the introduction of decentralised renewable 

electricity generation with a strong role for citizen and community ownership, by comparison South 

Africa’s renewable energy auction programme launched in 2011 has resulted in 84 per cent of the 

country’s renewable electricity generation being deployed by independent power producers (IPPs) 

at the utility-scale and privileging the participation of large corporate players over community 

actors.  
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The majority ownership of South Africa’s utility-scale renewable energy sector, which supplied 

approximately 4.1 per cent of total electricity in 2018, is dominated by foreign companies (including 

from Germany) and large domestic companies (Baker 2015). Moreover and in stark contrast to 

Germany, small-scale distributed generation currently makes a minimal contribution to South 

Africa’s overall installed capacity (see Figure 4) despite its future potential. Until recently small-scale 

distributed generation was being installed under the radar, rather than being driven by proactive 

government regulation and policy for which one reason being that its installation threatens to 

undermine the generation of municipal revenue. In further contrast to Germany where the EEG 

contributed to the decline of the big four despite their monopoly over electricity generation in the 

early days of liberalisation, in South Africa political resistance and historical path dependencies have 

long challenged the liberalisation of the country’s state-owned, coal-dependent monopoly utility 

Eskom which continues to play a determining role over the country’s electricity governance, despite 

the introduction of renewable energy IPPs in the last decade.  

The state-owned utility Eskom is the primary generator and sole transmitter of electricity via the 

country’s high-voltage transmission grid. Eskom is responsible for approximately 60 per cent of 

distribution, of which the majority of its sales are to mining and industrial customers and to a lesser 

extent residential, international and commercial customers (Eskom 2018:13). The country’s 

municipalities are responsible for the remaining 40 per cent of distribution, supplying the majority of 

the country’s residential customer base as well as some businesses and local government. Eskom sits 

at the heart of South Africa’s minerals-energy complex (MEC) (Ashman et al 2013), an evolving 

system of accumulation which has historically been based on cheap coal and cheap labour for the 

generation of cheap electricity which provided essential inputs into the country’s export-oriented 

mining and minerals beneficiation sectors. Despite the growing role of finance in the MEC in recent 

decades and a decline in the contribution of heavy industry to GDP, the MEC’s core structures and 

institutions are still significant. Notably, Eskom remains dependent on the country’s coal reserves, 

which despite their rising costs in part due to increased export demand, still supply 80 per cent of 

the country’s installed generation capacity (Eskom 2018:8, see Figure 4). Moreover, Eskom continues 

to hold significant influence over decision-making in the electricity sector, despite being at the 

centre of recent national scandals on state capture and corruption, facing long-standing crises of 

management, finance and supply and increasingly unsustainable levels of debt (Bhorat et al 2018).  

South Africa’s relative political and economic isolation under apartheid and the peculiarities of 

policy-making during that era meant that for a time the country evaded the liberalisation trends of 

the standard model discussed in Section 3 (Bekker et al 2008). Eventually however, the country 

attempted to introduce its own ‘self-imposed’ structural adjustment programme in order to tackle 

the long-standing inefficiencies in its state-owned enterprises. The 1998 White Paper on Energy 

Policy set out a gradual liberalisation of the power sector including the corporatisation and 

outsourcing of various functions of Eskom and the creation of a separate transmissions operator, to 

be owned by the state initially but with a view to a possible future sale (Eberhard 2007).  Subsequent 

cabinet memos in 2001 declared that 30 per cent of electricity generation would come from IPPs, 

including renewable energy, and that Eskom would no longer be allowed to build new electricity 

generation (Ibid).  

However, key aspects of the 1998 White Paper were never implemented. Not least, a separate 

transmissions operator has never been established and between 1998 and 2003 no new generation 

was built. Reasons for this include a spectrum of long-standing ideological differences within Eskom, 

government, trade unions and the ruling party the ANC, between those advocating for market 

reform and those for state control of the electricity sector (Baker and Burton 2018). Uncertainty and 
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inertia generated by this contestation was exacerbated by the loss of construction and management 

expertise as staff members left the country after apartheid. Moreover, the surplus generation 

capacity during 1980s reduced incentives for new construction in the immediate post-apartheid era 

(Eberhard 2007). The Renewable Energy White Paper introduced in 2003 put forward weak 

commitments and gained little political recognition. 

Eventually two significant developments took place in 2011. Firstly the introduction of a national 

electricity master plan, the integrated resource plan (the IRP), which established a new institutional 

process for national electricity planning, and set a renewable energy target of 17.8 GW of generation 

by 2030, which if built would deliver nine per cent of electricity supply by 2030 (Baker 2016). 

Secondly the introduction of the country’s renewable energy independent power producers’ 

procurement programme (RE IPPPP), of which one key objective was to help meet the IRP’s national 

target of 17.8 GW. RE IPPPP was finally introduced following important legislative changes to allow 

for the procurement of privately-generated power and a protracted and highly-contested 

negotiation process between different government departments, the national energy regulator 

(NERSA), Eskom, commercial banks, investors, project developers and civil society. Key sticking 

points within these negotiations for project developers included how investor risk should be defined 

and allocated and the significance of a government-backed PPA (Baker 2015).  

By way of background, NERSA had been developing plans since 2009 to introduce a renewable 

energy feed-in tariff (REFIT). However this process was eventually converted by the Department of 

Energy to an auction programme in August 2011, a move that reflects the shift from feed-in tariffs to 

auctions discussed in Section 2, as well as the influence of technical advice to the South African 

government from bi-lateral donors from the E.U including Germany, Denmark and Spain. Such 

countries had strong renewable energy sectors and were by then looking for new opportunities 

elsewhere following market saturation in Europe (Kirshner et al 2019). Importantly, RE IPPPP marked 

the first time that electricity was procured from IPPs and from renewable energy technologies, 

feeding into an otherwise coal-dominated monopoly-controlled infrastructure. 

By end 2018 6,422 MW had been procured from 92 utility-scale IPPs and 99 MW from 20 small-scale 

IPPs (1-5 MW) under six bidding rounds (IPP Office 2019). The programme has attracted ZAR 209.4 

billion ($14.09 billion4) of committed investment, of which 20 per cent has come from foreign 

investors, including Germany, France, Italy, the UK, the US and China (IPP Office 2019). The highly 

competitive nature of the programme has contributed to a tariff decline of more than 150 per cent 

over five years (Green Cape 2019) and the levelised cost of electricity generated by RE IPPPP projects 

has now fallen to below Eskom’s average cost of supply from its new coal-fired power plants (CSIR 

2018). 

Under RE IPPPP project developers bid to supply renewable electricity below a certain tariff cap, 

with successful projects selling electricity to Eskom’s grid under a 20 year, local currency-

denominated, government-backed PPA. However in order to qualify, projects must also adhere to 

socio-economic development criteria of national significance e.g job creation, community ownership 

and local content. With this in mind, projects are scored 70 per cent on price and 30 per cent on 

socio-economic development criteria. However despite these apparently progressive requirements, 

RE IPPPP has increasingly privileged large international developers, engineering, procurement and 

construction companies (EPCs), original equipment manufacturers (OEMs) and established domestic 

companies. Local stakeholders have had a much less significant role, usually participating in joint 

ventures or consortia with their international counterparts. Moreover, given the high financial and 

 
4 Ex rate: R1/$0.0673 @ 2 August 2019 
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legal costs of participating in RE IPPPP, costly legal advisors are needed to help structure the bid 

(Montmasson Clair and das Nair 2017).  

In its early years RE IPPPP was internationally celebrated as a success story for renewable energy 

procurement and was followed by the introduction of similar models across the globe, including in 

Mexico, Argentina and Chile. The RE IPPPP model has also since been applied to non-renewable 

sources in South Africa including gas, coal and co-generation (Baker and Burton 2018). However 

since 2015 the programme’s successes have been undermined by severe delays, in large part due to 

Eskom’s strong political and ideological opposition to the sector’s liberalisation, to IPPs and to 

renewable energy, all of which pose a challenge to the utility’s monopoly control and continued 

reliance on coal-fired mega-projects5, themselves funded by domestic and multi-lateral development 

finance institutions.  Most glaringly, Eskom refused to sign outstanding PPAs from the fourth bidding 

round of RE IPPPP, arguing that it would make a loss from having to purchase energy from IPPs and 

claiming that as the country had returned to an electricity surplus in 2016, additional capacity from 

renewable energy was therefore unnecessary (Kirshner et al 2019). It was only following the 

inauguration of new President Cyril Ramaphosa in April 2018 that the PPAs were signed.  

Eskom’s opposition to renewable energy has been further supported by some government factions 

associated with former president Jacob Zuma, trade unions, and the opposition party the Economic 

Freedom Fighters. False claims have been spread including over the cost of the IPPs to Eskom and 

the loss of jobs in coal mining and coal-fired power (Paton 2019b, Theobald 2019, Chilwane and 

Urbach 2019). RE IPPPP’s future is currently uncertain and Round 5, which was to have been 

released in November 2018 is on hold. Beyond this political resistance there are also clear technical 

challenges to integrating renewable electricity into the country’s transmission grid, which inevitably 

requires further investment and upgrade in order to accommodate an increase in variable and 

intermittent generation sources. 

In addition to the utility-scale renewable electricity facilitated by RE IPPPP, recent years have seen 

the installation of distributed generation from rooftop and ground-mounted grid-tied solar PV of less 

than 1 MW and typically much smaller by wealthy consumers. While the level of electricity 

generated by these installations is currently neglible in comparison to overall national capacity, it is 

growing fast and predicted to rise. By late 2018 estimated installations stood at 280 MW, compared 

to just 35 MW in early 2015 and it is estimated that the market could reach a total of 7.5 GW of 

installed capacity by 2035 (Green Cape 2019). Yet rather than encouraged by proactive government 

regulation and subsidies as in Germany, this distributed generation was originally installed under the 

radar in response to recurrent crises in electricity supply, periodic load-shedding, rising electricity 

tariffs, and rapidly declining prices for solar PV technology (Baker and Phillips 2018).  

The regulatory framework has now started to catch up however and a change in the Electricity 

Regulation Act in November 2017 removed the requirement for small-scale embedded generation 

(SSEG) below 1 MW to obtain a license from NERSA in order to feed into the distribution network. By 

late 2018, 40 municipalities across South Africa had introduced regulations to allow SSEG to connect 

and feed in to the municipal distribution grid. Twenty two of these are in the Western Cape, the 

country’s second wealthiest province, of which 17 have approved NERSA tariffs in place (Green Cape 

2019:14). In a subsequent development in May 2019 the energy minister permitted NERSA to grant 

licenses to industrial, agricultural and mining enterprises to install SSEG projects of between 1 MW 

 
5 notably Medupi and Kusile which are now years behind their construction schedule with projected costs that 
have more than doubled (Bloomberg 2019b) 



18 
 

and 10 MW and up to an aggregate capacity of approximately 500 MW without waiting for the 

promulgation of the new IRP which was still pending at the time of writing (Paton 2019c).  

However despite the introduction of this regulation, the installation of decentralised electricity into 

a distribution grid controlled by municipalities has not always been welcomed as it poses a direct 

threat to municipal revenue generation. Importantly, of the country’s 278 metropolitan and district 

municipalities, 188 are constitutionally mandated to serve as electricity distributors, buying in bulk 

from Eskom at wholesale prices which they mark up before selling on to the end user (Korsten et al 

2019). Despite the backlog of infrastructure refurbishment, mismanagement, abuse of public funds 

and lack of accountability associated with many of the country’s municipalities (Auditor General 

2020), on average municipalities gain 26 per cent of their revenue from electricity sales, which is 

used to cross-subsidise the provision of other basic services for low-income households such as 

health, education and housing as well as electricity (Statistics South Africa 2018). These revenues are 

further threatened by illegal and often dangerous electricity connections, with evidence suggesting 

that much of this theft is organised and carried out by or on behalf of higher income consumers and 

small businesses (News24Wire 2016). Meanwhile low-income households, those who do not own 

property and those who live in informal settlements are in no position to buy themselves out of an 

increasingly unreliable and expensive electricity supply.  

Therefore, unlike in Germany where decentralised electricity was encouraged by strong national and 

municipal government support which facilitated citizen and community ownership, in South Africa 

distributed generation has instead come to represent a new form of energy security for wealthy 

consumers. This is thus far dominated by industrial and commercial customers who account for 75 

per cent of the installations to date; high-income residential households (households who consume 

more than 700 kWh per month) who account for 15 per cent; and agriculture at 10 per cent (Green 

Cape 2019:22). Such a reality challenges assumptions that the technological decentralisation of 

electricity systems will be accompanied by radical socio-economic change and the equitable 

restructuring of benefits and has led to tensions between establishing low-carbon energy provision 

and ensuring affordable electricity and other basic services for low-income households (Baker and 

Phillips 2018).  

6. Conclusions 
In this paper we have explored how a rapidly expanding and complex set of renewable electricity 

technologies and systems have co-evolved with national regulatory frameworks and increasingly 

sophisticated procurement processes which, influenced by powerful institutions such as multi-lateral 

and bi-lateral institutions and the European Commission, have determined the technologies that get 

selected, the scale at which they are deployed, the network infrastructures they connect to and the 

nature of their ownership. In this sense, rather than a neutral and technical exercise, processes of 

procurement and governance constitute a power struggle between markets, national and sub-

national state institutions, technologies and policies. Not only is a greater technical understanding 

needed within energy geography in order to engage with the complex and on-going technological 

developments in the sector but also an examination of the differentiated and evolving procurement 

mechanisms that serve to facilitate or discourage them and how they interact with the very different 

political economies of the countries in question. With this in mind we now offer the following five 

conclusions. 

First while the nature of Germany's regulatory framework introduced in the early 1990s prioritised 

decentralised renewable energy systems with a strong role for community ownership, the design of 

South Africa's national programme for the procurement of renewable electricity two decades later 
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has privileged generation projects at the utility-scale, and in turn the large-scale corporate and 

financial actors that operate and own them. Yet as such dynamics have continued to evolve, more 

recent policies in Germany have given greater encouragement to large-scale projects developed by 

corporate actors, while in South Africa, small-scale distributed generation has been installed by 

wealthy consumers in the absence of appropriate legislation rather than because of it. Such 

complexities challenge the assumption that radical low-carbon technological change necessarily 

results in a reconfiguration of political, economic and social power structures and in turn, greater 

democratisation. 

Second, this research offers a revealing comparison into how renewable electricity has been 

governed, procured and installed in two very different country case studies, at different scales and 

over different time-scales, with Germany as a global leader in renewable energy and South Africa 

some decades behind. Notably, both countries have had a heavy historical dependence on coal, 

despite the highly ambitious and proactive move to phase it out in Germany, and both share a 

narrative of struggle between incumbent coal-fired and nuclear monopolies and new players in 

renewable electricity generation. Yet where these case studies differ is that while the German FiT 

gave priority to decentralised systems connected to the distribution grid, renewable electricity 

procurement in South Africa under RE IPPPP has been largely at the utility-scale and connected to 

the transmission grid. While nearly half of renewable electricity generation in Germany is 

community or citizen-owned despite shifts away from this in recent years, in South Africa the 

majority ownership of its new renewable energy industry has been the domain of large foreign and 

domestic companies at the utility-scale; and of industry, commerce and wealthy households at the 

decentralised scale. Moreover, in contrast to Germany, small-scale distributed generation in South 

Africa originally emerged in the absence of regulation rather than because of it.  

A further area of divergence is with regard to how the respective monopoly utilities of both 

countries have reacted and responded to the introduction of renewable energy. In Germany the big 

four originally disregarded the credible threat that renewable energy posed to their business model, 

but eventually took advantage of recent reforms to the EEG which created greater privileges for 

utility-scale projects in order to reconfigure themselves, and gain a foothold in the growing offshore 

wind industry, whilst retaining some interest in their original coal and nuclear assets. In contrast to 

Germany’s big four however, South Africa’s state-owned monopoly utility Eskom has long resisted 

any meaningful attempts at liberalisation and has succeeded in stalling further development of RE 

IPPPP. Despite having retained a significant level of political influence, Eskom is now front and centre 

of a national corruption scandal, and mired in a financial and management crisis. The utility’s future 

remains a key area for further analysis.   

Third, the nature of how renewable electricity generation was introduced in each country also 

differs considerably, and beyond the specificities of Germany’s political economy, serves as an 

important illustration of how temporally and nationally specific the Energiewende really was. Given 

subsequent technological developments, cost reductions and the consolidation of ownership in the 

global renewable energy industry which have co-evolved with dominant models of procurement, in 

turn shaped by bi-lateral and multi-lateral institutions and the accompanying interests of investors 

and large corporate actors, it would be largely impossible to replicate the Energiewende in its 

original form in other national contexts. Significantly, while Germany’s Energiewende was 

encouraged by strong regulatory support and subsidy and driven by new and often small-scale 

national actors and entrepreneurs who had not previously engaged in renewable electricity, South 

Africa’s RE IPPPP, launched two decades after Germany’s FiT was driven by what were then well-
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established international developers, EPCs and OEMs, many of whom were seeking the next 

renewable frontier beyond Europe.  

Fourth, as Eskom further illustrates, a nationalised state-owned monopoly utility is not necessarily 

publicly accountable nor does it necessarily act in the public interest. The case of Eskom therefore 

refutes the assumption that “with natural monopolies like transmission and distribution there is no 

possibility of competition, so public ownership of such networks removes the commercial incentive 

to abuse such monopolies” (Hall 2016:5). In addition to the long-term problems of accountability 

and corruption within Eskom, utility-scale renewable electricity generation in South Africa has stalled 

partly due to political and ideological opposition from unions, factions of government and the utility.  

On the other hand, and contrary to claims by Hunt (2002) and others, neither does liberalisation and 

market competition result in a level-playing field. As the changes in Germany’s EEG, paralleled by the 

rapid development of its offshore wind suggest, electricity liberalisation may eventually revert back 

to monopoly as the recent revival of its former incumbents have demonstrated, albeit one that is 

owned by private corporations rather than state-owned enterprises. 

Finally, and returning to the key shifts explored in Sections 2 and 3, debates over the governance of 

electricity are moving beyond the dichotomy of state versus market to include competition between 

different scales and configurations of centralised and decentralised electricity. As we have shown, 

the political economies of utility-scale and distributed renewable electricity have very different 

implications. The former implies a large-scale market integration of renewable electricity generation 

and despite some technical disruption, a structural continuation of big networks, big infrastructure 

and big capital (Platt et al 2014). Moreover, given that wind farms and solar parks are much better 

suited to the business model of large utilities than small-scale generation, they still depend on the 

maintenance of the centralised transmission grid which is itself closer to corresponding state actors 

and structures and institutions of incumbency. Distributed generation meanwhile implies the 

decentralisation of technologies, networks and ownership and as some perceive, an accompanying 

democratisation of political control that challenges established configurations of socio-economic and 

political power based around the electricity system, as has been the case in Germany. Yet as the case 

of South Africa demonstrates, such decentralisation does not automatically result in more equitable 

forms of governance, increased community participation and the distribution of benefits. Greater 

decentralisation further implies a much more significant role for the distribution network which 

currently sits subordinate to that of transmission in electricity system management and planning and 

in turn, a far more proactive role for sub-national governance structures such as the municipality. 

This makes clear the need for a much better understanding of the relationship between 

technological and political decentralisation. How these political, economic, social and technological 

power struggles continue to evolve in Germany and South Africa as elsewhere is highly contingent 

on which technologies get prioritised and at what scale by future procurement and planning 

processes and national structures of electricity governance. Such an area offers a key focus for 

energy geography going forward.  
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