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EXECTUIVE SUMMARY  

Introduction  

The National Advisory Council on Innovation (NACI) established a Committee on Energy 

Storage (hereafter referred to as the “committee”) to consider and provide direction for the 

successful development of an energy storage market in South Africa. The committee has 

commissioned a study to investigate specific aspects related to energy storage, to inform the 

submission and recommendations to NACI and government. 

 

The overall aim of the study was to assess the market viability of a utility-scale stationary 

energy storage with a particular focus on the industrial, commercial transport, local 

government and residential sectors and provide policy recommendations for the development 

of different market segments in South Africa. This assessment was structured to answer two 

research questions, namely: 

• How should the South African government enable the development and growth of a 

utility-scale stationary energy storage market in the country, given its available policy 

levers and best practices globally? 

• If the South African fiscus is to invest in accelerating the uptake and adoption of utility-

scale energy storage, how to prioritise efforts and investment into possible 

interventions needed by the country to unlock this market potential? 

Literature review  

Definitions of energy storage vary; however, most of them describe energy storage in terms 

of a source of energy and timing. While some definitions refer to the source of energy as 

“electrical energy”, the original form of the source of energy for storage can also be 

mechanical, electrochemical, chemical, or thermal. The timing parameter is also significant as 

it implies that once energy is converted into a form that can be stored, it can be released when 

and where it is needed the most. These two characteristics make energy storage a unique 

asset in the power system.  

 

Currently, energy storage serves three markets, namely: consumer electronics, electric 

vehicles, and stationary energy storage. This study focused on stationary energy storage 

market that is represented by grid-related applications at generation, transmission, 

distribution, and customer levels. Examples of these applications include the use of energy 

storage to provide high level of power quality; energy arbitrage that involves purchasing 

electricity at the time when its price is low, storing it, and then selling when the price is high; 

provision of back-up power; levelling out of peaks in electricity use, i.e. peak shaving; 

deferring the need to invest into an upgrade or expansion of distribution or transmission 

networks; stabilisation of the transmission and distribution network; regulating voltage on the 

power grids; and supplementation of supply from renewables. It is important to recognise that 

this range of services is available to the power system independent of the energy mix. It can 

contribute immediately to enhanced system stability and will remain relevant as the power 

system evolves.  
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As an emerging technology, the large-scale adoption and deployment of energy storage is still 

facing numerous financial, policy, regulatory and market barriers. Most of these barriers arose 

from the unconventional characteristics of stationary energy storage and insufficient flexibility 

of the existing frameworks to accommodate the full spectrum of benefits that the technology 

offers. For example, many existing tariff structures penalise energy storage as a non-

traditional grid asset and fail to recognise value stacking i.e. using one energy storage 

installation to provide different applications to one or more stakeholders for multiple income 

streams. Policies and regulations, particularly, do not accommodate for hybrid assets and tend 

to group energy storage in one pre-existing category, most typically as a generation asset. In 

doing so, it prevents leveraging the full value of energy storage to the power system and 

development of the auxiliary services sector.  

 

Recognising the benefits to be derived from stationary energy storage and the need to address  

barriers to unlock the markets, various countries have made changes to their policy, 

regulatory, financial, and tariff environments in recent years. On the regulatory side, countries 

focused on providing clear definitions for energy storage and clarification of services to be 

provided by stationary energy storage. On the technology and market side, some countries 

prioritised specific technologies (like battery energy storage systems – BESS) while others 

focused on promoting applications – rather than a technology – that respond to the most 

pertinent power system priorities of government and industry. All of these changes tended to 

follow by introduction of financial mechanisms, which often mirrored the specific country’s 

investment frameworks.  

 

The effort directed by some countries towards the unlocking of their markets for stationary 

energy storage deployment have already seen positive results with the deployment of 

stationary energy storage growing from about 3 GW in 2016 to 10 GW in 2021. It is envisaged 

that the installed capacity of stationary energy storage will reach 55 GW by 2030, showing an 

exponential growth (BNEF, 2017). While America and Asia-Pacific are predicted to lead the 

market, the prospect for stationary energy storage deployment in Africa is also strong. Linked 

to the enormous potential for renewable energy development, it is envisaged that stationary 

energy storage deployment in sub-Saharan Africa could already reach over 2 GW by 2025 

(Eller & Gauntlett 2017). Among this, South Africa is expected to account for the majority of 

new stationary energy storage capacity deployed. 

South African energy storage landscape  

With a population of just under 60 million and economic output of U$717.4 bn (PPP) in 2020, 

South Africa is the fifth largest country in the Sub-Saharan Africa and the second largest 

economy in terms of its GDP (The World Bank 2021a). In the past few years, the country’s 

economy has been stagnating due to, among others, the downward trend in investment, policy 

uncertainty, and stalling of infrastructure development, particularly in transport and electricity 

sector. The unreliable electricity supply and labour regulations will continue to undermine the 

growth prospects for the country (African Development Bank 2021). 

 

South Africa’s unreliable electricity supply is linked to all aspects of the power system. At the 

generational level, the country is facing significant generation capacity constraints. The 

existing and future supply shortfalls will be partially addressed through the large-scale 
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deployment of low-cost Variable Renewable Energy (VRE), which will bring the need to 

dynamically match variable demand with variable supply. Concurrently, due to unpredictable 

demand growth in the future, the planning for future deployment of new capacities and 

development of associated grid infrastructure will become ever more challenging. The 

situation is also aggravated by the delayed plans for transmission network expansion and 

strengthening due to budget constraints, as well as financial constraints of distribution network 

operators to undertake upgrades of their constrained and ageing networks.  

 

Due to the unique range of energy services that stationary energy storage can provide, it can 

address many of the above-mentioned challenges and contribute towards greater stability and 

resilience throughout the electricity system. As illustrated in Figure 1, the value of placing 

stationary energy storage is particularly high at the “edge the grid” if the installation capacity 

of systems behind-the-meter (BTM) or at distribution level can be coordinated and aggregated. 

 

 
Figure 1: Consolidated opportunities for stationary energy storage along the SA’s electricity supply chain 

While the potential of stationary energy storage to address the existing power system 

challenges, are high in South Africa, the current uptake of the technology is limited to 

customer-sited, behind-the-meter applications (largely for back up services). Eskom plans to 

install 720 MW/2 745 MWh in the next few years, and procurement of 2 440 MWh of battery 

storage as part of the Risk Mitigation Independent Power Producer Procurement Programme 

(RMIPPPP).  

 

The key barriers to the larger uptake of stationary energy storage in the country have been 

identified to be largely related to the policy and regulatory environment, with the following 

issues being most prohibitive: 

 

• The Electricity Regulation Act does not have a definition for energy storage, and by 

default stationary energy storage is classified as a generation facility. It is thus either 

treated as a generator or a consumer of electricity (i.e. a load), overlooking its flexibility. 

• South Africa’s policy environment, represented by the Integrated Resource Plan (IRP) 

2019, recognises stationary energy storage but only as a generation asset, which does 

not enable the development of the auxiliary services sector in South Africa.  
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• The country’s regulatory framework also does not recognise and leverage the broad 

scope of applications possible from energy storage. Being a highly regulated market, 

the South African electricity market is not conducive to value stacking, which 

weakens the investment business case for energy storage.  

• While the IRP 2019 is technology agnostic, the new Battery Energy Storage Facilities 

(BESF) Grid Code is exclusive to battery energy storage systems (BESS) and 

does not make provision for the integration of other forms of energy storage.  

 

In addition to the above gaps in the policy and regulatory environment, the uptake and 

deployment of stationary energy storage in South Africa is also constrained by the following 

shortcomings in the procurement and financial mechanisms: 

 

• The amendment to the ERA that allows local municipalities to procure or buy new 

generation capacity in accordance with the IRP requires the former to comply with the 

Public Finance Management Act (PFMA), the Municipal Finance Management Act 

(MFMA), and the MSA, where relevant. Such a route is riddled with many hurdles 

meaning that the market for local municipalities to deploy stationary energy 

storage for their benefits is not yet unlocked.  

• In addition to the above, limited capacities at the municipalities influence their ability 

to undertake system planning (for example, develop a mini-IRP) and successfully 

execute procurement of stationary energy storage projects.  

• The existing tariff structures are unable to accommodate the full spectrum of 

applications and system benefits that energy storage can offer.  

• Being a new technology, stationary energy storage is seen to be associated with high 

investment risks by financial institutions.  

 

In order for South Africa to enable the development and growth of a stationary energy storage 

market in the country, the above-mentioned gaps in the policy, regulatory, procurement, tariff 

and financial environments will need to be addressed.  

Recommendations  

The next five years present a window of opportunity to proactively shape market development 

and avoid being overtaken by the global market momentum. If left undirected, local 

developments and investments in storage technologies will proceed in an uncoordinated way 

focused on individual needs rather than system-wide benefits. Strong leadership and political 

will are required to ensure that the country stays ahead of these developments and does not 

miss this window of opportunity. The following table lists the specific actions to be taken by 

government and other stakeholders to stay ahead of the wave: 

 

Table 1: Proposed interventions grouped by levers  

Focus Proposed interventions  

Policy • Update the White Paper on Energy Policy to include government’s position on 

stationary ESS with regard to its application along the entire electricity value 

chain  
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• Update IRP with a clear recognition of all benefits that can be derived from 

stationary ESS and and along the entire electricity value chain concurrently with 

the update of the White Paper  

• Integrate ESS into transmission plans that allows for derivation of full scope of 

its beneficial ancillary services throughout the electricity value chain 

• Formulate mini-IRPs at the municipal level with consideration of all benefits that 

can be derived from ESS at the distribution level   

• Build municipal capacity to undertake mini-IRP/power system including 

knowledge of and applications of stationary ESS 

Regulations  • Incorporation of a specific definition / classification for energy storage into the 

regulatory framework that (i) reflects the unique versatility of ESS and (ii) 

establishes the platform for subsequent energy storage regulations, licensing 

requirements, market rules and tariff design.  

• Identification of priority energy storage use cases and applications for the South 

African context to inform development of the corresponding regulatory 

framework.   

• Amendment or expansion of the grid code to be technology agnostic and review 

the complete set of codes for optimal integration of ESS at all levels.  

• Developing regulations for licensing and/or registration of ESS dependent on 

location, size and application(s).   

• Developing regulations that provide for aggregation of small-scale BTM 

systems. 

Procurement  • Develop a business model for accelerated deployment of stationary ESS at 

generation, transmission, and distribution levels to improve the chances of 

success of the programme  

• Build capacity of local municipalities’ procurement departments focusing on 

procurement of stationary ESS    

• Develop business models to enable financially strapped municipalities to derive 

benefits from stationary ESS 

• Amend the MFMA to allow municipalities to contract for utility services 

Incentives  • Deliberate inclusion of energy storage under existing tax incentives 

• Extend available funding instruments to include energy storage 

• Utilise global climate and clean energy finance 

Tariff 

structures 

• Extending Time of Use (TOU) tariffs to all high electricity consumers and as a 

prerequisite for connecting ESS to the network.  

• Unbundling of tariffs to reflect and compensate for the value of ancillary 

services.  

• Introduction of more dynamic pricing signals that reflect the value of different 

services 

• Introducing energy storage tariffs that allow for low-cost charging during excess 

supply periods and prevent double charges 

• Providing clarity regarding planned pricing developments and policy direction 

 

While the deployment of stationary energy storage throughout the electricity supply chain is 

an ideal scenario given the benefits that can be derived from it, its achievement at once is not 

practically feasible in practice. Financial and non-financial resources constraints impose 

certain limitations on the implementation feasibility, which means that the development of 

markets needs to be staged and focused. It is recommended that the development of the 

stationary energy storage should first focus on unlocking those market segments that involve 

active participation of the private sector, and only then consider implementation of 
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interventions targeted specifically at the state utility, municipal operators, and mini-grids. In 

this case, the implementation of the identified interventions should be rolled out following the 

plan outlined in Figure 3.  

 

Figure 3 illustrates that interventions, colour-coded to reflect various pillars, are differentiated 

as either pre-requisites (bottom section) or enablers (top section). Pre-requisites assume to 

provide the essential building blocks for market creation, while enablers are seen to enhance 

the market environment. The implementation timeframe for interventions is split into short term 

(less than 12 months), near term (up to 2 years), and medium term (3 to 5 years).  

 

Figure 2: Prioritisation of stationary energy storage market segments  

 

 
Figure 3: Market development interventions listed in terms of market segment priorities 
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KEY TERMS AND DEFINITIONS 

Acknowledging that terminology may have various interpretations depending on context, the 

following provides definitions for terminology as used in this report. These are not intended as 

academic definitions, but rather intends to provide clarification for interpretation of terminology.  

Additionally, specific terminology for applications varies around the world. For example, the 

application known as “frequency regulation” in North America is called “frequency response” 

in the United Kingdom and “primary control reserve” in Germany and most of mainland 

Europe. 

Terminology Definition / clarification of term 

Distributed 

Energy 

Resources (DER) 

DERs encompass a broad set of solutions that include systems and technologies 

designed to operate closer to customers on the electricity grid. 

Cycle life or 

lifetime 

The cycle life or lifetime before failure or significant degradation. 

Energy Capacity 
The energy capacity (maximum amount of stored energy (in kilowatt-hours [kWh] 

or megawatt-hours [MWh]). 

Rated Power 

Capacity 

The rated power capacity (the total possible instantaneous discharge capability 

(in kilowatts [kW] or megawatts [MW]) of the ESS, or the maximum rate of 

discharge that the ESS can achieve, starting from a fully charged state. 

Storage Duration 
Storage duration (the amount of time storage can discharge at its power capacity 

before depleting its energy capacity). 

Self-discharge 

Self-discharge, expressed as a percentage of charge lost over a certain period, 

reduces the amount of energy available for discharge and is an important 

parameter to consider in batteries’ intended for longer-duration applications. 

State of charge 

State of charge, expressed as a percentage, represents the battery’s present 

level of charge and ranges from completely discharged to fully charged. The 

state of charge influences a battery’s ability to provide energy or ancillary 

services to the grid at any given time. 

Round-trip 

efficiency 

Round-trip efficiency, measured as a percentage, is a ratio of the energy-

charged to the battery to the energy discharged from the battery. 

 

Value stacking or 

stacking services 

Value stacking is defined as the bundling of grid applications, creating multiple 

value streams, which can improve the economics for distributed energy 

resources or alternatively defined as leveraging the same equipment, system, or 

process to deliver multiple benefits that maximize the financial impact and 

optimising deployment of an ESS to get the most possible value. 
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1 STUDY BACKGROUND, SCOPE AND OBJECTIVES 

The National Advisory Council on Innovation (NACI), established a Committee on Energy 

Storage (hereafter referred to as the “committee”) to consider and provide direction for the 

successful development of an energy storage market in South Africa. The committee consists 

of energy storage experts from state-owned companies (SOCs), science councils, academic 

institutions, and local government.  

The committee has commissioned expert researchers to investigate specific aspects related 

to energy storage, to inform the submission and recommendations to NACI and government. 

The function of the committee will be to guide, direct, and quality assure the work done by the 

appointed researchers. 

This report represents the output if this exercise.  

1.1 Study research questions and objectives  

From the ToR, “The overall aim of the study is to assess the market viability of a utility-

scale energy storage for the industrial, commercial transport, local government and 

residential sectors and provide policy recommendations for the different market segments 

to be developed”. With consideration of the NACI mandate and in the interest of harnessing 

the full opportunity of this emerging technology, the aim of the NACI study has been translated 

into two research questions: 

• How should South African government enable the development and growth of a utility-

scale integrated energy storage market in the country, given its available policy levers 

and best practices globally? 

• If the South African fiscus is to invest in accelerating the uptake and adoption of utility-

scale energy storage, how to prioritise efforts and investment into possible 

interventions needed by the country to unlock this market potential? 

The above research questions provide the lens through which the following study objectives, 

as articulated in the Terms of Reference (ToR) for this specific study, will be approached:  

• To benchmark against developed and developing countries whose energy or electricity 

systems are comparable to that of South Africa1. 

• To develop a synthesis report on understanding the landscape and players in the 

South African energy storage market. 

• To propose a framework for the development of an integrated energy storage market 

in the country. 

• To provide for the development of a financial model for energy storage in the country. 

1.2 Working definitions and study boundaries  

This section includes a description of a number of key terms and study boundaries that unpack 

the scope of work further. Given the aim of the study mentioned above, four major key terms 

are noted, namely – market viability, technology, applications, and market segments. The 

interpretation of these terms in the context of this study is provided below: 

                                                
1 Note the change in order of these objectives from the original ToR, with benchmarking listed first rather than last to correspond 

with the anticipated order of implementation (refer methodology below).  
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• Market viability: Understood as a downstream focus in the value chain. This implies 

that the study focuses on end-users and exclude research and development (R&D) 

and manufacturing activities. This focus is complementary to the work already in 

progress by other entities and was confirmed in the discussions with the committee. It 

was also noted that, however, that any recommendations, suggestions, or cautions 

relevant to upstream and midstream activities or opportunities will need to be logged. 

Similarly, any considerations, recommendations, suggestions, or cautions of 

significance to further downstream activities including waste streams and recycling, 

will be noted, where applicable.  

• Technology: Energy storage is understood as “the conversion of electrical energy 

from a power network into a form in which it can be stored until converted back to 

electrical energy” (Price 2011). Storage systems for electricity encompass a range of 

solutions that allows electricity to be converted to other forms of energy that can later 

be reconverted to electricity on demand. For the purpose of this study, the term is 

understood to be technology agnostic, i.e., not preferential or specific to any of the 

technology options noted in Section 2.1 and not excluding any emerging technologies 

or others omitted from the indicative list of solutions. As a policy study, the intention is 

to maintain the focus at a level of principle, rather than specific technology, thereby 

establishing a universally relevant enabling environment.  

• Applications: Utility-scale energy storage is understood to cover stationary energy 

storage systems employed for grid applications that offer a minimum2 storage capacity 

of a few megawatt-hours (MWh) and are located at the front of the meter (FTM)3, 

unless where multiple smaller systems located behind the meter (BTM) can be 

aggregated with control ceded to the utility.  

• Market segments: The market segments included in the study, given the applications 

identified earlier, include: distribution services provided by the national utility and/or 

local government to the end-users such as industrial, commercial, transport, and 

residential; mini-grids; and EV charging infrastructure. 

In the context of the research questions that inform the investigation and the above-mentioned 

interpretation of key terms, the scope and the boundaries of the policy study are defined as 

follows:  

Table 1-1: Overview of study scope and boundaries  

Electricity supply 

system location4 
Applications of energy storage 

Included / 

excluded 

from scope 

Bulk / Transmission 

system 

Used for efficient and effective operation of the bulk electricity 

generation and transmission system.  

Main market segment: National utility.  

Excluded 

                                                
2 Ranging up to hundreds of MWh.  
3 FTM energy storage systems are connected to distribution or transmission networks or in connection with a generation asset 

while BTM is located within the customer premises and typically focused on demand management or as back-up or emergency 

power.  
4 Adapted from a classification system used by the Energy Storage Association of North America, (ESA, 2018). 



ASSESSING THE VIABILITY OF UTILITY-SCALE ENERGY STORAGE: POLICY STUDY       

 

  

P A G E  | 16 

 

Electricity supply 

system location4 
Applications of energy storage 

Included / 

excluded 

from scope 

Distribution system 

As an important tool for maintaining the reliable and effective 

operation of electricity distribution networks i.e. support power quality, 

distributed generation (RE) and EV charging infrastructure.  

Main market segment: Municipalities / local government. 

Included 

Customer cited 

(Front of Meter) 

End user managed, on-site storage to (i) manage costs in response to 

Time of Use or Demand charges, (ii) support on site renewable 

energy, power quality and electric service reliability.  

Main market segment: Any electricity customers 

Excluded 

Energy storage capacity located on customer premises, that has been 

aggregated and is controlled by the utility.  
Included 

Transportation 

storage 

Electric vehicles (EV) as energy storage.   

Main market segment: Any EV owner  
Excluded 

Energy storage, incorporated in the distribution network, in support of 

electric vehicle charging.  

Main market segment: National utility and municipalities / local 

government 

Included 

The study focuses on stationary applications for energy storage. And while the market for 

electric vehicles is expected to expand exponentially in the next decade, a policy study that 

considers energy storage for mobile applications is outside the scope of the current study and 

will require separate, dedicated research.  

Accordingly, the scope of the study is understood to: 

• Include a utility-scale (grid-scale, large-scale, FTM or aggregated BTM) energy 

storage, that is technology-agnostic (i.e. not limited to a specific technology) that is 

used for: distribution grid services by national utility and municipalities, mini-grids, and 

transportation storage (i.e. EV charging infrastructure) as it relates to supporting the 

adoption and integration of EVs in the country; and  

• Exclude bulk/transmission grid services and small-scale, BTM, customer-sited energy 

storage for managing of consumer load (industrial, commercial or residential) and 

energy use more generally with the exception of where these systems can be 

aggregated and control ceded to the utility to support grid services (as noted under 

inclusions – first bullet).   
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2 LITERATURE REVIEW  

The purpose of this chapter is to present the findings of the literature review and to define 

utility-scale energy storage applications and associated market segments. Aside from the 

general introduction of energy storage and associated terminologies, this chapter examines 

the most recent trends in the deployment if this solution globally, as well as the key barriers 

various countries face when it comes to the wide-scale adoption of the technology.   

2.1 What is energy storage (ES)? 

2.1.1 Defining ES 

A 2011 publication on combined heat and 

power defines energy storage as “…the 

conversion of electrical energy from a power 

network into a form in which it can be stored 

until converted back to electrical energy” 

(Price 2011). The Global Energy Storage 

Devices Market Research Report, 2021 – 

2025 (Industry Research 2021) offers a 

slightly different definition that points to the significance of the timing of energy availability, 

stating that “energy storage is the capture of energy produced at one time for use at a later 

time to reduce imbalances between energy demand and energy production”. Timing is 

significant because it links to energy functionality that requires “energy in the right form, at the 

right place, and at the right time” (Burheim 2017). This definition also recognises that the 

original form or source of energy that is stored, does not have to be electricity. However, in 

this study the focus is on electricity as an output.  

2.1.2 The need for ES 

It is well understood that reliable electricity supply is essential to power thriving economies. 

This requires electricity to be reliably available, 24 hours of every day. South Africa is very 

familiar with the challenges related to unreliable electricity supply primarily caused by 

generation constraints. Generating enough power is, however, only part of the challenge. At 

its core, system stability comes down to two key factors:  

(i) a country, region or mini-grid’s ability to generate enough electricity, and  

(ii) its ability to make electricity available where and when it is needed, relying on 

transportation of the electricity (using transmission or distribution networks) to the 

consumer.  

Electricity demand fluctuates throughout the day, requiring a precise balancing of generation 

supply to match the consumer demand. When everything is running smoothly, an electricity 

system is described as being “balanced”. In this state, supply meets demand exactly and all 

necessary conditions – such as voltage and frequency – are right for the safe and efficient 

transport of electricity. Any slight deviation or mismatch across any of these factors can cause 

power stations or infrastructure to trip and cut off power.  

Info box: Energy storage  

 

“Energy storage is the capture of energy 

produced at one time for use at a later time 

to reduce imbalances between energy 

demand and energy production.” 
Industry Research 2021 
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Several converging developments are disrupting and/or reshaping the conventional approach 

to system balancing. Many of these developments are discussed more comprehensively 

under the drivers for energy storage (Section 2.3), but their implications for energy system are 

highlighted below:  

• Variable Renewable Energy (VRE). The availability of very low-cost, renewable 

energy combined with global decarbonisation commitments is rapidly increasing the 

share of variable renewable energy in power systems. Wind and solar power are 

intermittent in nature, that is, their generation output depends on external conditions, 

such as sunshine or wind. As a consequence, the quantum and timing of their energy 

output are not controllable or accurately predictable. Maintaining system stability 

requires effective integration and supplementing of these fluctuations.  

• Distributed generation. The same technology and price developments have led to a 

surge in distributed generation with medium- to small-scale generation points scattered 

throughout the power network. Many of these are based on consumer premises 

resulting in a bidirectional flow of electricity from and into the network. This is a 

significant shift from the old centralised power system where power flow was managed 

in one direction from point of generation to the consumer.  

• Electric vehicles. Electric vehicles (EVs) are growing in popularity world-wide, 

additionally encouraged by sustainable mobility commitments, targets, and regulations 

introduced by many countries. EVs draw electricity to charge and can feed electricity 

back into the grid5, adding further complexity to electricity flows and system balancing.  

• Grid modernisation and intelligent infrastructure. The proliferation of consumer 

electronics and smart devices are contributing to power demand, while the same 

technology breakthroughs are also enabling digital advances in the energy sector that 

includes greater intelligence across electricity network infrastructure, metering, and 

control systems. Modernisation of the electricity grid will be essential for the system 

flexibility and responsiveness to accommodate a diverse and distributed portfolio of 

grid assets and connections.  

• Digital transformation. The digital transformation that combines digital tools and 

technologies with artificial intelligence, machine learning algorithms, and advanced 

computational capacities make it possible for large amounts of data to be processed 

instantaneously. Such solutions hold the potential for effective integration and system 

balancing midst the growing complexity.  

• Low-carbon mini-grids6 for energy access. Low-cost renewable energy and digital 

solutions have resulted in ground-breaking innovations that will help unlock future 

power supply for unserved areas and communities through the rapid roll-out of mini-

grids based on solar, wind, or other renewable sources.  

• Climate risks. Increasing climate risks are presenting a growing threat to energy 

infrastructure and grid resilience, requiring greater consideration to more intelligent 

control systems, system redundancies, and risk mitigation.  

                                                
5 The battery storage in EVs fall outside the scope of this policy study, but are recognized as energy storage that can be utilized 

for grid stability. This will be the focus of separate research.  
6 Also known as microgrids and/or written as mini-grids or micro-grids. Some definitions use size to differentiate between mini 

and micro, but no agreed differentiation is in place.   
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Energy storage systems (ESS) contribute crucially to the new and evolving grid paradigm and 

system requirements, offering increased reliability, resilience, grid modernisation and flexibility 

for the integration of a diverse and distributed generation portfolio connected to diverse energy 

users. ESS can strengthen and stabilise the grid by providing back-up power, levelling out 

variable loads, and offering a range of other energy management services (refer Section 2.2 

for key applications). ESS can enhance the quality of supply of off-grid electrification to be 

comparable to grid supply, offering a sound and increasingly cost-effective, alternative to 

serving remote, rural locations.  

It is important to recognise that as ESS mature and demonstrate their viability in these various 

contexts and capacities, policies and regulations will want to encourage broader 

deployment while ensuring energy systems maintain and enhance their resilience. This 

underscores the importance of this study research question: “How should the Government 

enable the development and growth of the utility-scale integrated energy storage market in 

the country, given its available policy levers and best practices globally.” 

2.1.3 Characteristics of ES 

The first law of thermodynamics (J.M.K.C. Donev et al. 2020), also known as the law of 

conservation of energy, states that energy can neither be created nor destroyed – only 

converted from one form of energy to another. This law underpins the concept of energy 

storage, where energy is deliberately transformed into another form – electrical, mechanical, 

electromechanical, chemical, or thermal – that can be accessed at a later time.  

Accordingly, the various ESS can be classified into five (5) main categories: Electrical, 

Mechanical, Electromechanical, Chemical and Thermal. Under each category, various storage 

systems are already in use and others still in development. A few key energy storage 

technologies of relevance to utility-scale or grid applications are briefly introduced in Table 

2-1. A more comprehensive list of stationary energy storage technologies, both in use and in 

development, is included in Annexure A. energy storage Technologies & Characteristics. 

Table 2-1: Key utility-scale energy storage technologies7 

Batteries. Electrochemical battery types include lithium-ion, sodium sulfur, lead acid, and flow batteries. 

These batteries vary in energy density, power performance, lifetime charging capabilities, safety, and cost. All 

batteries are a form of electrochemical energy storage.  

Pumped Hydroelectric Storage. Water pumped from a low reservoir to a high one is later released through a 

hydroelectric turbine to generate electricity as needed. This is a mechanical form of energy storage.  

Compressed Air Energy Storage. Compressed air is stored in an underground cavern until it is heated and 

expanded in a turbine to generate electricity. This is also a form of mechanical energy storage. 

Thermal Storage. Heat is captured and stored in water, molten salts, or other working fluids for later use in 

generating electricity, particularly when intermittent resources (e.g., solar) are unavailable. Thermal energy 

storage.  

Hydrogen. Hydrogen can be stored and used later in fuel cells, engines, or gas turbines to generate electricity 

without harmful emissions. Chemical energy storage.  

Flywheels. Electric energy is stored as kinetic energy by spinning a rotor in a frictionless enclosure. Flywheels 

are useful for applications such as power management. Another form of mechanical energy storage. 

(United States Department of Energy 2019). 

                                                
7 https://www.energy.gov/sites/prod/files/2019/07/f64/2018-OTT-Energy-Storage-Spotlight.pdf 
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Evident from the above-mentioned range of energy storage technologies is the 

corresponding range of chemical and physical characteristics, or attributes; some as 

apparent as physical form, size, or cost. Characteristics or attributes that are commonly used 

to describe, compare, and select preferred technology options for various applications 

include: power rating, storage duration, cycling or lifetime, self-discharge, energy density, 

power density, efficiency, response time, charge time and environmental impacts (refer to   
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Key terms and definition). 

The combination of attributes determines the most appropriate storage option(s) for a specific 

application. Alternatively worded, this means that each technology has its own performance 

characteristics that make it optimally suitable for certain grid services and less so for other grid 

applications (refer Annexure A. energy storage Technologies & Characteristics for 

comparative performance of energy storage technologies). What is important to note is that: 

1. Different energy storage technologies may suit different applications, and  

2. Every energy storage technology can serve multiple applications.  

The above points to particularly important considerations when it comes to formulating an 

enabling policy and regulatory environment. Notably, the need for the policy environment to 

(i) remain technology-agnostic allowing development across all technology types, (ii) to 

make provision or allow for value stacking8 and (iii) to avoid incorporating energy storage 

under conventional / traditional regulatory frameworks designed to regulate only one aspect 

of their possible applications, but rather to develop a policy and regulatory framework specific 

to energy storage that can accommodate the full spectrum of applications.  

2.2 ES key applications and market segments  

2.2.1 Overview of energy storage market and applications  

While recognising the focus of this work on utility-scale, stationary ESS, it is helpful to 

contextualise energy storage in the overall market. Currently, energy storage solutions serve 

three markets: consumer electronics, electric vehicles, and stationary energy storage (Figure 

2-1).  

 

Figure 2-1: Energy storage markets 

The consumer electronics market had traditionally driven the demand for energy storage 

devices, but clean energy advances during the preceding decade contributed significantly to 

the demand growth for both transportation and stationary energy storage.  

In the decade since 2010, growth in the electric vehicle market has largely driven the growth 

in batteries and battery storage. As illustrated in Figure 2-2, the growth trend continued 

through 2020, despite the economic slowdown caused by the global COVID-19 pandemic. 

                                                
8 An energy storage installation allowed to provide multiple services to the electricity grid and generate revenue from multiple 

services.  
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While the global automobile market contracted by 16% in 2020, the market for electric vehicles 

grew by 41%. These new vehicles brought the number of electric cars on the world’s roads to 

more than 10 million. In addition, approximately one (1) million electric vans, heavy trucks, 

and buses are also already on the roads. The International Energy Agency’s 2021 Global EV 

Outlook (IEA 2021a)  projects another decade of strong expansion for electric vehicles with a 

commensurate growth in demand for energy storage in the transportation sector (vehicular 

energy storage).  

 

Figure 2-2: Global electric car registrations and market share, 2015 – 2020 (IEA n.d.-b) 

Transportation energy storage is not only of interest for the momentum it created in the battery 

sector. Energy storage is increasingly being examined as a solution for deploying electric 

vehicle charging in areas where the grid is constrained or where a high number of rapid  

chargers are to be deployed (IEA n.d.-b). Typically, in these circumstances a costly grid 

upgrade would be required, but installing stationary storage for these sites can remove the 

need for infrastructure upgrades. Utilising energy storage to support EV charging can also 

lower demand charges (consumer perspective) or assist with peak shaving, load levelling, or 

arbitrage (utility perspective). Projections suggest that stationary energy storage in support of 

EV charging could reach a global installed capacity of 1 900 MW by the end of 2029 

(GuideHouse Insights 2020).  

2.2.2 Stationary energy storage applications  

Despite the projected growth curve for electric vehicles, market consensus points to stationary 

energy storage as the predominant area of market growth in the next two decades (refer 

Section 2.5 and Figure 2-15 for relevant deployment figures and growth projections). Such 

projections appear justified considering the wide (and growing) variety of different applications 

across the grid or power network for which stationary energy storage systems are being 

implemented. Examples of stationary energy storage applications, alternatively referred to as 

electric power or electric grid energy storage applications, include:  

Table 2-2: Stationary energy storage applications  
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Application Description 

Power Quality  Use energy storage to provide a high level of power quality above and beyond what the 

system offers (e.g. critical load) to some customers. 

Energy Arbitrage  The purchase of wholesale electricity while the locational marginal price (LMP) of energy 

is low (typically during night time hours) and sale of electricity back to the wholesale 

market when LMPs are highest. 

Emergency back-up  Use of storage to mitigate rapid output changes from renewable generation due to: a) 

wind speed variability affecting wind generation and b) shading of solar generation due 

to clouds. It is important because these rapid output changes must be offset by other 

“dispatchable” generation. 

Renewable Energy 

Sources (RES) 

integration  

In the event of grid failure, energy storage paired with a local generator can provide 

backup power at multiple scales, ranging from second-to-second power quality 

maintenance for industrial operations to daily backup for residential customers. 

Peak shaving  Refers to levelling out peaks in electricity use by industrial and commercial power 

consumers. 

Time shifting  Energy time shift involves storing energy during low price times, and discharging during 

high price times. 

Load levelling  Load levelling usually involves storing power during periods of light loading on the system 

and delivering it during periods of high demand. 

Black start  Black start is the use of energy storage to restore the system or a power plant or a 

substation after a black-out, as some electricity is needed which cannot be drawn from 

the grid. 

Seasonal storage  Seasonal energy storage is the storage of energy for periods of up to several months.  

Spinning reserve Generation capacity that is online but unloaded and that can respond within 10 minutes 

to compensate for generation or transmission outages. ‘Frequency-responsive’ spinning 

reserve responds within 10 seconds to maintain system frequency. Spinning reserves are 

the first type used when a shortfall occurs. 

Network expansion 

(distribution/ 

transmission 

deferral) 

Use of modular storage to: a) defer the need to replace or to upgrade existing T&D 

equipment or b) to increase the equipment’s existing service life (life extension). Storage 

for T&D equipment life extension is especially compelling for the aging fleet of 

underground circuits which are quite expensive to replace or to upgrade. 

Network 

stabilisation  

Energy storage used for network stabilisation improves T&D system performance by 

compensating for electrical anomalies and disturbances such as voltage sag, unstable 

voltage, and sub-synchronous resonance. 

Voltage regulation Voltage regulation ensures reliable and continuous electricity flow across the power grid. 

Voltage on the transmission and distribution system must be maintained within an 

acceptable range to ensure that both real and reactive power production are matched 

with demand. 

End-user / customer 

services 

Energy storage used by end-use customers in a variety of facets to reduce electric bills. 

Can be used to eliminate demand charges, charge during off-peak to reduce peak 

consumption, etc. 

Mini-grids or remote 

power systems 

Energy storage is mainly used to supplement the electricity supply from a RES on a mini-

grid system but can be simultaneously be applied to provide multiple of the above-listed 

functions to the mini-grid.  

(WEC, 2020) 
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2.2.3 Locations for stationary energy storage  

Stationary ESS can be located anywhere from generation, transmission, or distribution sites 

with utility-scale systems to electricity end-users’ properties. Stationary systems located at 

end-user premises are considered behind-the-meter (BTM). Utility-scale storage deployed 

elsewhere on the electricity network, not on customer premises, are considered front-of-the-

meter (FTM) or system-level storage systems. By aggregating BTM systems, they too can 

provide a viable alternative for system-level energy storage if the policy and regulatory 

environment allows. One of the examples is Tesla Inc.’s partnership with Vermont utility Green 

Mountain Power Corporation. 

Figure 2-3 shows the relevance of different energy storage services (Table 2-2) for three 

categories of stakeholders (system operators, utilities and customers) and their location 

options throughout the electricity network (at transmission-level, distribution-level or behind 

the meter). The three stakeholder groups are indicated by the yellow, green, and blue bands. 

Thirteen applications for stationary energy storage are listed within the coloured bands, 

grouped to correspond to the relevant stakeholder group(s). The coloured core suggests 

where on the network the ESS can be located when providing these services.  

 
Figure 2-3: Energy storage services / value chain: Utility-scale and Behind-the-Meter (ESMAP IFC, 2017) 

The above demonstrates the versatility of ESS and its relevance to multiple parties throughout 

the power system, across traditional boundaries. A challenge for policy and regulatory 

environments is then to determine how best to enable and leverage this agility. For example: 

How to allow an asset located at transmission level to provide utility services? or How to 

facilitate assets located BTM to be available to the system operator or utility? and Who installs, 

owns, operates, and participates in service delivery?  
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Stationary systems also support remote power systems or mini-grids that operate, or can 

operate, independent of the main power network. Remote power systems are typically used 

for commodity extraction (mines), islands (physical islands), and electrification of remote 

villages or productive uses not readily accessible by the main electricity network.  

2.3 Global motivations and rationale for ESS 

Traditionally, stationary energy storage has been used in off-grid projects or to provide small-

scale backup power for grid-tied installations. These systems were often bulky and expensive. 

The last decade has, however, seen significant movement in storage system advancement, 

with several factors driving this development. While drivers for energy storage are often 

country- or region-specific, a number of general or overarching goals or trends have 

spearheaded the development of ESS around the world, including: 

• Growing share of renewable energy in the global electricity market;  

• Global commitment to climate change and decarbonisation; 

• Decentralisation and democratisation of energy; 

• Intelligent grid infrastructure and digital transformation of the energy sector; 

• Resilience of the electricity grid (climate risks/ climate resilience); 

• The rise in electric vehicles; and 

• COVID-19 recovery.  

It is evident from the above (refer also Section 2.1.2.) that the rise of energy storage is part of 

a wider transformation underway in global energy systems. Accordingly, many of these 

technology innovations and developments are interrelated, jointly informing future energy 

mixes, breaking old paradigms, crossing traditional technology boundaries and, in turn, driving 

transformation of the energy storage industry, as highlighted below.  

Growing share of renewable energy in the global electricity market 

Renewable power generation costs have fallen sharply over the past decade, driven by 

steadily improving technologies, economies of scale, competitive supply chains, and improved 

developer’s experience. As indicated in Figure 2-4, costs for electricity from utility-scale solar 

photovoltaics (PV) and from wind fell 90% and 71%, respectively, between 2009 and 2020. 

Renewable Energy (RE) has become the lowest cost source of new electricity in a large and 

growing number of countries (Johnston 2016; Randall 2016). 
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Figure 2-4: Historical Renewable Energy Levelised Cost of Energy (LCOE) declines (Lazard LCOE, 2020) 

Lower costs and technology advances prompted exponential growth in the deployment of wind 

and solar PV energy sources, with the trend predicted to continue. During 2020, more than 

260 GW of renewable energy was added globally, increasing the share of renewables to 82% 

of total new capacity added during the year, as illustrated in Figure 2-5. This addition also 

increased the renewables’ share of total installed generation capacity from 34.6% in 2019 to 

36.6% in 2020.  

 

Figure 2-5: Renewable share of annual power capacity expansion (IRENA, 2020) 

Solar and wind power contributed 91% of the new renewable generation capacity in 2020, 

accounting for 52% of all renewable energy installed globally by 2020 (IRENA, 2020). Due to 
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the inherent intermittency of these energy sources, the rise in variable renewable energy 

(VRE) technology brings with it growth in a secondary industry – energy storage. The growing 

share of power supply of an intermittent nature creates a necessity for efficient, scalable ways 

to store and supply electricity to support grid integration and stability. Accordingly, an 

increasing number of new RE developments around the world are specifying integration of RE 

with energy storage assets - also referred to as “co-located storage projects”, “renewable 

energy plus energy storage”, “solar-plus-storage” or simply “renewable energy plus” - intended 

to stabilise production and ensure firmer capacity during peak demand periods. 

Mainstreaming of RE into the energy mix compelled by cost advantage has arguably been the 

most observable driver for investment and interest in energy storage. It has, however, been 

complemented by several parallel developments as outlined further below.  

Global commitment to climate change 

Climate change commitments give further impetus to the rising global demand for clean 

energy and are concurrently enabled by the availability of low-cost RE. The Paris Agreement, 

signed in December 2015 and since ratified by 185 parties, has created an international 

regulatory regime committed to migrate the global economy to decarbonisation, perhaps as 

soon as 2050. Country aspirations to mitigate against climate change impacts are propelling 

growth and adoption of RE worldwide, which in turn requires greater flexibility at a system 

level.  

Besides allowing a higher proportion of VREs to be integrated into the system, electricity grids 

that incorporate storage could cut carbon dioxide emissions substantially more than systems 

that simply increase renewably sourced power (Arbabzadeh, Sioshansi, Johnson, & Keoleian 

2019). The addition of storage can make more efficient use of power generated by sources 

such as wind and solar and, therefore, help power grids move away from relying on fossil fuels 

for energy. Energy storage is expected to lead the next phase of the energy transition towards 

decarbonisation.  

Decentralisation and democratisation of energy 

As noted already, the rise of energy storage is part of a wider transformation in global energy 

systems. Together with decarbonisation, decentralisation and democratisation are two further 

outcomes of the rapid deployment of low-cost RE technologies.  

Decentralisation describes the move of the energy landscape from a centralised system to a 

distributed network of assets. Wind and solar power sources don’t rely on the location of fuel 

resources, pipeline infrastructure or railroad lines, but can be built wherever solar and wind 

resources can be economically harnessed – almost anywhere.  

The modularity of RE generation technology, lower technology costs and a desire for self-

sufficiency and improved resiliency also spurred a decentralisation and democratisation of the 

installed power base. Solar stands out in particular. The price and accessibility of panels mean 

this build-out can be led by consumers themselves, allowing generation capacity to be 

financed by ordinary citizens and to be located anywhere.  

Private energy users with access to technology that allows them to produce, store and 

potentially distribute energy have become known as “prosumers” – producer-consumer. 

Manufacturers, businesses, communities, groups of or individual consumers may all set 
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themselves up as prosumers, inviting a much larger sphere of the population to be part of what 

was previously a centralised system.  

Such distributed energy systems empower individuals to control their consumption and 

participate in the energy network, leading to a democratisation of previously centralised 

power monopolies. This ability to integrate and participate in the energy network is what 

distinguishes democratisation as opposed to just a distributed installed capacity base. 

Democratisation of energy, therefore, goes further than the technology and ownership of 

power generation. It encompasses access to new communications technology and the 

exponential growth (and reduction in cost) of several complementary technologies such as 

batteries.  

Storage options decouples time of generation from time-of-use (TOU), enabling greater self-

sufficiency and resilience. Onsite generation combined with storage capacity offer greater 

optionality and capability to sell power to other consumers or provide flexibility services to the 

grid.  

Grid expansion, modernisation and intelligent grid infrastructure 

Utilities have long been in pursuit of ever safer, more efficient, and more reliable electricity 

delivery systems. Modernisation that incorporates information and communication 

technologies into every aspect of electricity generation, delivery and consumption, can 

improve efficiency, resilience, reliability and service, and enhance market participation. This 

is what the Electric Power Research Institute (EPRI) defines as a “Smart Grid”.  

Advances in two-way communication technologies, control systems, and computer processing 

in recent decades have enabled rapid strides with the modernisation of the electric grid. 

Accordingly, the market has already witnessed significant growth in advanced metering 

infrastructure technologies and adoption within the existing energy system, even as the pace 

of electrical upgrades remains slow in many parts of the world.  

The definition and scope of grid modernisation continues to evolve with the transforming 

energy landscape, both responding to and enabling decarbonisation, decentralisation, and 

democratisation of the power network. Part of this evolution has seen the energy sector 

moving strongly towards digitalization of energy. This is owing to developments in data, 

analytics, and connectivity, which include (i) increasing volumes of data due to the declining 

cost of sensors and data storage; (ii) rapid progress in advanced analytics such as machine 

learning; (iii) greater connectivity of people and devices; and (iv) faster and cheaper data 

transmission. Such technology and computational advances find critical relevance in the 

emerging complex, interconnected energy system.  

The above technological shift is reflected in an alternative definition for smart grids used by 

Schneider Electric: “A smart grid is an intelligent digitised energy network optimally delivering 

energy from source to consumption and makes the grid more efficient, reliable, secure, and 

green”.  

Simply stated, the evolution of smart technology and digitalisation allows complex systems to 

be operated remotely and managed in a way that is fully integrated and responsive to the 

system needs. Successful integration of diverse assets and users in turn contributes to system 

stability. It augments the ability of the system to accommodate increased deployment of VRE 

and, therefore, supports the growing market for energy storage. 
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For ESS, it means the opportunity to offer more than storage, to participate actively on the 

network contributing multiple recognisable (and billable) services (value stacking) to the 

energy system. The recognition of multiple services linked to multiple revenue streams helps 

build a convincing business case for energy storage that could prove transformational for an 

energy storage market. It further opens opportunities for wholesale market participation, 

allowing electricity from storage systems to be traded on the wholesale energy and 

instantaneous reserve markets. This may have greater relevance in competitive markets, but 

could already have relevance in South Africa’s reserve market (J.M.K.C. Donev et al. 2020). 

The potential for multiple services and revenue streams improves the business case for 

energy storage investment and development.   

Digitalisation and aggregation software make virtual aggregation of distributed energy storage 

systems possible. This allows multiple smaller systems, including those located BTM, to 

provide aggregated grid services and compete in energy markets. This too increases the value 

proposition of ESSs. 

Digital solutions and intelligent infrastructure are also being recognised as fundamental to the 

emergence and scaling of clean energy mini-grids as a viable solution to electrify remote and 

isolated communities. Improved commercial viability made possible using digital planning, 

design, operations, payments and aggregation platforms, is expected to help unlock 

investment flows, including some of the approximately R28.6 billion9 pledged by development 

finance institutions to support the build-out of mini-grids in sub-Saharan Africa for meeting 

universal energy access goals. Such targeted investment into clean energy mini-grids will see 

massive market growth for energy storage in this sector.  

The rise in EVs 

The role of the EV market in driving developments in and growing demand for batteries and 

battery storage during recent years was highlighted earlier in Section 2.2. Sales trends 

suggest that EVs are becoming increasingly attractive to consumers, with sales in the first-

quarter of 2021 rising 140% compared to the same period in 2020. Even without any new 

supporting policies, IEA (2021) predicts that EVs across all modes of transport will reach 

145 million in 2030, a 13-fold increase from current numbers, accounting for 7% of all road 

vehicle fleet at that time. If policy measures were introduced to accelerate this uptake, EVs 

could make up 12% of the road vehicle fleet or 230 million vehicles by the end of the decade.  

Such market growth will in turn spur battery demand10, deployment of charging infrastructure 

and the need for smart technologies capable of integrating charging needs for a growing fleet 

of EVs alongside a wide range of other grid imperatives.  

With the expectation that ESS will play a vital role in supporting EV charging, the associated 

growth in stationary energy storage (other than onboard battery storage system) is projected 

to reach global installed capacity of 1 900 MW by the end of 2029 (GuideHouse Insights 2020).  

COVID-19 recovery  

The COVID-19 pandemic has created a health, humanitarian, and economic crisis with wide-

ranging impacts on societies around the world. Its impacts have highlighted the disparities 

                                                
9 USD 3 billion committed since 2012 converted at an exchange rate of: 1 : 14.32 as at 3 August 2021.  
10 Announced (i.e. existing and known) planned production capacity for EV batteries equates to roughly 3.2 TWh by 2030 (IEA, 

EV Outlook 2021).  

https://www.who.int/health-topics/coronavirus#tab=tab_1
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between electrified and unelectrified communities and exposed how the lack of access to 

reliable energy effects the quality of public health care and facilities. It pointed to the 

importance of access to clean, reliable, easy to mobilise, and cost-effective energy for 

essential services, including healthcare, water and food supply in the immediate response to 

the pandemic. However, it also underscored the importance of access to affordable, clean 

energy to support economic recovery over the medium to long-term, while simultaneously 

securing sustainability, energy security, creating jobs, and strengthening resilience to protect 

people’s health and welfare.  

In this context, global organisations and development finance institutions11 have been calling 

for a renewed commitment to Sustainable Energy for All, to “build back better” and to ensure 

that renewables and other clean technologies are at the heart of rebuilding strategies. If this 

emphasis on “green recovery” and the growing urgency to accelerate the uptake of clean 

energy for meeting universal access targets materialise, energy storage will see a 

corresponding surge in demand alongside RE infrastructure.  

Converging interests & global partnerships 

The converging interests of multiple stakeholders across the various drivers have brought 

about several international cooperation initiatives and funds, backed by governments, 

multilateral development banks, and private corporations, targeting active development and 

scaled-up deployment of energy storage technologies. A selection of initiatives is shown in 

Table 2-3, indicating the diverse support base and scale of investments being committed to 

encourage development in energy storage.  

Table 2-3: Global initiatives promoting energy storage 

Initiative  

(launch date) 
Description 

Financial commitment 

Climate Investment 

Funds’ Global 

Energy Storage 

Program (GESP) 

(Nov 2019)) 

The GESP is an investment program that will provide 

concessional finance (substantially below market terms and 

conditions) to (i) help develop new storage capacity in 

developing countries, (ii) accelerate cost reduction, (iii) 

support integration of variable renewable energy into grids, 

and (iv) expand energy access for millions of people.  

The GESP is the largest multilateral fund supporting energy 

storage supported by Climate Investment Funds, World 

Bank, International Finance Corporation (IFC), Inter-

American Development Bank, African Development Bank, 

Asian Development Bank, and European Bank for 

Reconstruction and Development.  

Existing: R 5,7 billion12 

in storage support.  

Expected to mobilize an 

additional R28 billion13 of 

public and private 

investments.  

Energy Storage 

Partnership (ESP), 

convened by the 

World Bank 

Group (WBG) (May 

2019) 

The Energy Storage Partnership (ESP) comprises the World 

Bank Group and 29 organizations working together to help 

develop energy storage solutions tailored to the needs of 

developing countries. Hosted by the World Bank’s Energy 

Sector Management Assistance Program (ESMAP), it 

intends to foster international cooperation on: 

Not stated 

                                                
11 Including the World Economic Forum, SEforAll, UNDP, IRENA Coalition for Action, OECD, International Institute for Sustainable 

Development (iisd) and the World Bank, among many.  
12 USD 400 million converted at an exchange rate of 1 : 14.32 as at 3 August 2021. 
13 USD 2 billion converted at an exchange rate of 1 : 14.32 as at 3 August 2021. 
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Initiative  

(launch date) 
Description 

Financial commitment 

• Technology Research Development & Demonstration, 

Applications 

• System Integration and Planning Tools 

• Policies, Regulations and Procurement 

• Enabling Systems for Management and Sustainability 

The ESP expects to help: 

• bring new technological and regulatory solutions to 

developing countries;  

• develop new business models that leverage the full 

range of services that storage can provide; and  

• expand the global market for energy storage, leading to 

technology improvements and accelerating cost 

reductions over time. 

It will take a holistic, technology-neutral approach by 

including all forms of energy storage, including batteries. 

BRIDGE project on 

Energy Storage, 

European 

Commission 

(Horizon 2020) 

The BRIDGE initiative builds on the earlier BATSTORM 

project (2016 – 2018): a Horizon 202014 funded project set 

up to identify and support research and development needs 

in the area of battery-based storage.  

The more recent BRIDGE facilitates cooperation between 

Horizon 2020 Projects in the fields of Smart Grid, Energy 

Storage, Islands, and Digitalisation  

The initiative currently 

brings together 64 

projects involving 713 

organisations from 38 

countries for a total EU 

funding of approx. 

R11.4 bn15 

US Department of 

Energy, Office of 

Electricity’s Energy 

Storage 

Program (OE’s 

ESP) and broader 

Advanced Energy 

Storage Initiative 

(AESI) within the 

DOE.  

The US Federal Government16 is actively supporting 

research and development in energy storage through its 

Advanced Energy Storage Initiative (AESI), that includes the 

Office of Electricity’s ESP.  

The ESP works closely with industry partners, utilities and 

state energy agencies17 to develop pilot installations and 

conduct research to enhance energy storage densities, 

power conversion systems and advanced controls to 

increase power density and performance.  

The program pursues research and development on a wide 

variety of storage technologies that include batteries (both 

conventional and advanced), electrochemical capacitors, 

flywheels, power electronics, control systems, and software 

tools for storage optimization and sizing.  

The program and initiative 

receives an annual 

budget with the 

allocations for the 2020 

financial year:  

AESI: R 2.26 billion18, 

that includes 

R 695 million for the OE 

ESP.  

There have been calls for 

increased allocations 

under the new 

administration19.  

The OE notes that many 

of its projects are highly 

cost-shared, with these 

funding allocations 

supplemented by industry 

partners.  

                                                
14 Horizon 2020 is the ‘biggest Research and Innovation funding programme ever supported by the European Commission.’ 
15 € 670 million converted at an exchange rate of 1 : 17 as at 6 August 2021. 
16 Although not international, this program does present cooperation across multiple states and therefore comparable in scale.  
17 California Energy Commission, Massachusetts Clean Energy Center (MASS CEC), Oregon DOE, Vermont, Hawaii, 

Washington, and New York State Energy Research and Development Authority (NYSERDA) 
18 USD 158 million and USD 48.5 million converted at an exchange rate of 14.32 as at 3 August 2021.  
19 https://itif.org/publications/2019/03/27/energy-storage-rdd-fiscal-year-2020-budget-proposal 
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2.4 Barriers to energy storage adoption 

Even with strong motivations listed in the previous section, energy storage is still in an early 

phase in terms of market adoption and continues to face barriers to large-scale deployment. 

This section highlights the main barriers that constrict storage adoption and suggests steps 

that could help overcome or enable adoption.  

2.4.1 Costs, levelised cost of energy storage (LCOS) and value stacking 

The most significant barrier to deployment of ESS remains its high capital costs; though, 

several recent deployments indicate that capital costs are decreasing, and energy storage 

may be the preferred economic alternative in certain situations.  

Cost considerations are more complex than it might seem considering that “energy storage” 

describes multiple technologies each with its own characteristics, technology maturity, and 

costs, as described in Sections 2.1.3 and 2.2. Cost is also typically assessed relative to an 

alternative or competing service, most commonly of which are conventional generation 

investments.  

As has been the case for other clean energy technologies, investment costs for maturing 

energy storage technology options are beginning to see impressive price declines, similar to 

that of solar panels. The downward cost trend can best be illustrated for lithium-ion batteries, 

which is currently the most common type of battery energy storage technology.  

A 2019 study led by the 

Massachusetts Institute of 

Technology (MIT) shows the price of 

lithium-ion batteries falling 97% since 

1991. This decline is seen in Figure 

2-6, which shows the average price 

trend of lithium-ion cells20 between 

1991 and 2018. According to this 

data, a battery with a capacity of one 

kilowatt-hour cost 21 times less in 

2014 than in 1991. The downward 

price trend continued unabated, with 

cost again halving between 2014 and 

2018.  

Lithium-ion battery price reduction is 

made possible by innovations in 

technology performance21 and 

innovations in production. As 

production volumes increase, opportunities and incentives for innovations become more 

widely available. This relationship between price and cumulative installed capacity is called 

                                                
20 Lithium-ion cells can be manufactured in different shapes, such as the cylindrical, prismatic, or pouch. Cylindrical cells were 

the earliest to become commercially available. Other cells were introduced later; the average across all lithium-ion cells is shown 

in the chart. 
21 Technology improvements can be illustrated with improved energy density of cells. Energy density measures the amount of 

electrical energy that can be stored in a liter (or unit) of battery. In 1991, 200 watt-hours (Wh) of capacity could be stored per liter 

of battery. Today this is 700 Wh; a 3.4-fold increase. 

Figure 2-6: Price per kWh of Li-ion batteries since 1991 

(logarithmic scale, inflation adjusted) (Ziegler M, et al, 

2021) 
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the “learning curve” and is used to indicate, on average, how much the price falls for every 

doubling of cumulative capacity (Wright’s law). For lithium-ion cells, this learning rate was 

20.1%. This means prices fell by an average of about 20% 18.9% every time the installed 

capacity doubled (Figure 2-7). Noteworthy, this is similar to the learning rate of solar 

modules; with every doubling of installed solar capacity, the price of solar modules dropped 

by an average of 20.2%22.  

 

Figure 2-7: Price per kWh and market size (kWh) of Li-ion batteries since 1992 (logarithmic scale, inflation 

adjusted)23 (Ziegler M, et al, 2021) 

Based on the above-mentioned Write’s law, lower prices can reasonably be expected for other 

energy storage technologies as their deployment begins to scale up. Available data already 

show decreasing product prices with increasing cumulative installed capacities for the majority 

of energy storage technologies, as outlined in Figure 2-8.  

                                                
22 https://www.sciencedirect.com/science/article/abs/pii/S0360544213007883  
23 https://ourworldindata.org/battery-price-decline 

https://www.sciencedirect.com/science/article/abs/pii/S0360544213007883
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Figure 2-8: Experience curves for energy storage technologies (O Schmidt, Hawkes, Gambhir, & Staffell 

2017) 

It is important to recognise that the cost trends relate to the investment cost for energy storage 

capacity, stated in terms of nominal power capacity (kilowatts, megawatts or gigawatts) or 

nominal / usable energy capacity (kilowatt-hours, megawatt-hours or gigawatt-hours). A more 

important metric is the cost of each kilowatt-

hour discharged from the storage device, or 

levelised cost of storage (LCOS). LCOS 

can be described as the total lifetime cost of 

the investment in an electricity storage 

technology divided by its cumulative delivered 

electricity (Oliver Schmidt, Melchior, Hawkes, 

& Staffell 2019). It is the most appropriate 

metric to compare and select technologies for 

specific applications (refer to Section 2.2 on 

energy storage key applications). 

The specific storage application or use case determines storage operation and, therefore, 

delivered electricity. Consequently, LCOS is application (or use-case) specific.   

Cumulative delivered electricity is informed by various performance parameters24 specific to 

each storage technology, but also depends on the extent to which the storage device is utilised 

or discharged. It means that ESS that is used extensively will have a lower LCOS than when 

providing a low use service such as standby power.  

Lazard25 produces an annual report that provides a comparative LCOS analysis for various 

energy storage technologies on both $/kW (Figure 2-9) and $/MWh (Figure 2-10) basis. By 

                                                
24 Performance parameters including nominal power capacity, discharge duration, nominal energy capacity, depth of discharge, 

cycle life, calendar life, degradation and round-trip efficiency.  
25 Lazard is a global financial advisory and asset management firm that have produced an annual comparative levelised cost of 

energy (LCOE) analysis for various generation technologies on a $/MWh basis. In 2015 Lazard introduced a levelized cost of 

storage analysis. 

Info box: Total lifetime cost of energy 

storage 

The total lifetime cost of an energy storage 

technology depend on all costs incurred over 

the technology life. Lifetime cost is determined 

by the investment costs, construction time, 

replacement costs, replacement intervals., 

O&M costs, charging costs, disposal costs or 

residual value, and discount rate.  

 
(Oliver Schmidt, Melchior, Hawkes, & Staffell 2019) 
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identifying and evaluating the most commonly deployed energy storage applications, Lazard’s 

LCOS analyses the cost and value of energy storage use cases on the grid and BTM for six 

energy storage use cases.  

 

Figure 2-9: Unsubsidized LCOS comparison based on nameplate capacity ($/kW-year) (Lazard, 2020) 

When Lazard’s LCOS ranges are compared with the indicative investment costs shown in 

Figure 2-6, Figure 2-7, and Figure 2-8, the impact of system scope, size, and application on 

LCOS becomes evident. This is illustrated in Figure 2-10. 

 

Figure 2-10: Unsubsidized LCOS comparison based on annual energy output ($/MWh) (Lazard, 2020)26 

                                                
26 Note 1. in the figure. Given the operational parameters for the Transmission and Distribution use case (i.e., 25 cycles per year), 

certain levelized metrics are not comparable between this and other use cases presented in Lazard’s LCOS report. The 

corresponding levelized cost of storage for this case would be $2,025/MWh – $2,771/MWh. 



ASSESSING THE VIABILITY OF UTILITY-SCALE ENERGY STORAGE: POLICY STUDY       

 

  

P A G E  | 36 

 

Considering the range of applications for energy storage as introduced in Section 2.2, the 

opportunity to provide multiple services to multiple customers to increase electricity delivery, 

unlock multiple revenues streams, and reduce LCOS emerges. Utilising storage devices to 

provide multiple services in parallel is referred to as value stacking or benefit stacking. The 

advantage of value stacking in terms of Internal Rate of Return (IRR) can clearly be seen from 

Lazard’s annual LCOS analysis captured in Figure 2-11, based on current market activity and 

use cases.  

 

Figure 2-11: Value snapshot case studies (Lazard, 2020) 

The project economics evaluated in the Value Snapshot analysis presented in Figure 2-11 

continue to evolve year-on-year as costs improve and available revenue streams adjust to 

reflect market conditions. And while ESS costs improve, there are several measures that can 

be implemented by governments to encourage strategic growth and market development in 

ESS. These are summarised in Table 2-4. 

Table 2-4: Cost barriers and enablers  

Barrier Enabler(s) Examples 

High capital 

investment costs 

present a hurdle to 

investors.  

Reducing investment costs 

through incentives. Experience 

from other technologies, e.g. solar 

PV and wind, suggests that growth 

of a market for a technology can 

reduce costs and incentives can 

play an important part in creating 

the market.  

Incentives can take different forms, 

including: 

Production based tax credits, 

investment based tax credits, tax 

exemptions, accelerated 

depreciation, upfront rebate, 

A number countries have introduced incentives to 

support deployment of storage; a small selection of 

which are highlighted here:.  

The U.S. offers two federal tax incentives to 

privately owned storage systems: (i) Investment tax 

credit (ITC) and (ii) Modified Accelerated Cost 

recovery System (MACRS) – a depreciation 

deduction.  

A number of states and utilities27 also offer energy 

storage rebates to encourage the growth of the 

storage industry. These incentives typically take 

one of two forms: an upfront rebate or a 

performance-based incentive. 

                                                
27 https://www.energysage.com/energy-storage/benefits-of-storage/energy-storage-incentives/ 
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Barrier Enabler(s) Examples 

performance based rebates, 

subisidised loans, and loan 

guarantees.  

In Europe, Austria and Italy offers rebates for 

small-scale solar-plus-storage installations by 

private owners. A new incentive targets the public 

sector. State and regional entities can apply for a 

50% rebate on the purchase price of solar-plus-

storage systems or the entire cost of storage 

systems bought to be installed alongside 

operational solar arrays. A maximum grant of 

R1.7 million (€100,000) is available to each 

applicant.  

Australia have several state-based rebate 

schemes and virtual power plant programs. The 

Australian case study in Section 3.3 provides detail.  

India have run renewable energy plus battery 

storage auctions, requiring renewable energy to 

be available round-the-clock. States are also 

investigating viability gap funding (VGF) for 

battery storage similar to what was previously used 

to support the growth of large solar parks.  

In China, local governments and power grid 

enterprises in twenty provinces put forward 

“centralized renewable energy plus energy 

storage” development incentive policies. 

Project economics 

are affected by tariff 

structures that 

penalise energy 

storage as a non-

traditional grid 

asset.  

Tariff structures or pricing 

mechanisms can be used to 

encourage energy-plus-storage 

developments and utility 

deployment of storage.  

Tariff structures that appropriately 

compensate the unique technical 

characteristics of storage (e.g., fast 

response time, ability to act as both 

a load and supply source) while 

reducing the cost of charging 

during periods of oversupply.  

The New York State Public Commission 

(Regulator) approved tariff modifications in January 

2021 intended to encourage deployment of energy 

storage by state utilities. Tariff modifications allow 

cost sharing and cost recovery as an incentive to 

acquire energy storage resources.  

Time variant tariffs have been introduced in India 

(refer India Case Study, Section 3) as well as other 

countries to capture the value of system services. 

Time dependent tariffs allow the benefits of 

dispatchability and responsiveness of energy 

storage to be compensated.  

The Philippines market recognises the range of 

services that ESS can provide, and allows for 

differentiation of prices according to such services. 

However, considering the liberalised nature of the 

market in the Philippines, the tariffs are not 

imposed by the regulator but are determined based 

on the offers submitted by the owners and 

operators of the energy storage units (refer case 

study in Section 3). 

Versatility of energy 

storage services not 

being compensated 

impacts project 

economics that 

discourages 

investment. 

Improve project economics are 

expected to unlock financing for 

energy storage, enable scaling and 

further cost reductions.  

Enablers for improved profitability 

and system benefits include:  

While this has been a topic of discussion, modelling 

and papers, very few examples were found of 

mechanisms implemented at a country or state 

level.  
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Barrier Enabler(s) Examples 

Considering the 

higher share of 

upfront CAPEX-

related costs of 

energy storage, fully 

utilizing the storage 

system’s 

capabilities can 

have important 

implications for its 

economic viability. 

Revenue compensation 

mechanisms that allow value or 

benefit-stacking and access to 

multiple revenue streams. 

Digital platforms that allow multiple 

services to be delivered 

competitively for multiple revenue 

streams to unlock the on the value-

stacking business case 

opportunity.  

California regulators28 developed 12 rules 

dictating battery behaviour around value-

stacking to ensure that for battery projects, the 

most cost-effective combinations of services are 

selected without negatively impacting the reliability 

of the grid. Among other considerations, these rules 

ensure batteries:  

- Cannot contract for additional services that 

might interfere with obligations to provide 

reliability services 

- Meet all performance and availability 

requirements for the services they provide 

- Inform the utility of services it currently 

provides or intends to provide. 

Examples are also available of individual projects 

in the UK, Germany and the U.S. with each one 

tailored to and dependent on the detail at individual 

market level. Effectively, projects are using digital 

tools to adapt to existing market rules and 

regulations.  

2.4.2 Policy, regulatory and market barriers 

Several market and regulatory barriers are present in addition to cost that limit further 

deployment of ESS. These link closely to the cost barriers already discussed and generally 

centre around the appropriate treatment of energy storage as a grid asset and enabling value 

to be realised from stacked benefits.  

One the main restrictions relate to the classification of energy storage under traditional 

policy and regulatory frameworks. Conventional classification systems are unable to capture 

an asset as both generator and load or accommodate the versatility of energy storage 

services. The tendency is to group energy storage in one pre-existing category, most typically 

as a generation asset. This has proven restrictive, prohibiting the application of energy storage 

across generation, transmission, and distribution roles and is inadequate to leverage the full 

value of energy storage to the power system.  

Closely related to classification is ensuring the definition of energy storage remains neutral to 

any specific energy storage technology. Too often the understanding of energy storage 

defaults or reduces to battery technologies. This has the potential to exclude wider scope of 

technologies and services covered in Section 2.2. Ensuring the full spectrum of energy storage 

services, including those from emerging technologies, can be leveraged for the benefit of the 

energy system will require policy and regulatory frameworks to remain technology-agnostic.  

Lack of or ambiguous rules and regulations relating the integration of energy storage 

onto the power system has also been a deterrent to development. Uncertainty discourages 

both investors and developers in the market. By means of an example, many states in the US 

do not have clear rules for the grid connection of solar-plus-storage. Similarly, EU legislation 

                                                
28 Public Utilities Commission of the State of California, January 2018 
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is riddled with ambiguity related to energy storage that has caused a stalemate for network 

operators and in turn is restraining market growth.  

Lack of clarity regarding markets, system services and market rules pertaining to energy 

storage has imposed unintended restrictions on market participation and revenue potential. 

Limitations or uncertainty about the ability to leverage the system to its full technical extent or 

participate in markets to provide services and seek compensation are deterrents to 

prospective projects. An example is the merit order design of balancing and ancillary markets 

that doesn't offer flexibility to allow the system value of multiple storage services to be realised 

or compensated. Failure to put in place explicit guidelines on services and their value, also 

means an inability to accurately discern quality and quantity of services. 

New technologies are inherently constrained by the perceived risk of the unfamiliar. As an 

emerging technology, energy storage will benefit from a technology-friendly policy 

environment that deliberately sets out to encourage and accelerate adoption.   

Table 2-5: Policy barriers and enablers  

Barrier Enabler(s) Examples 

Inappropriate 

classification of 

energy storage as 

grid asset.  

Developing a consistent legal definition of 

‘electricity storage’ to ascertain that storage can 

serve as generation, transmission/distribution 

and consumption support simultaneously. 

Ensuring energy storage policy and regulations 

are technology agnostic / neutral to ensure 

cost competitive storage services from any 

emerging technologies.   

Capture the full potential value provided by 

energy storage 

Excellent examples are included in 

The Philippines and Australian case 

studies in Section 3.  

 

Grid integration Establishing best practices for the 

interconnection of storage to the grid is critical 

to sustaining market growth and enabling 

significant clean energy deployment. 

a) Specific interconnection guidance for 

storage projects to address unique 

characteristics of ESS distributed energy 

resource compared to other Distributed 

Energy Resources (DERs).  

b) Amendment, where needed, of existing 

regulations to explicitly include or allow for 

integration of energy storage.  

c) Clarity regarding technical standards or 

capabilities that the ESS must have for 

integration.  

d) Transparency regarding the regulations 

(both new and existing) and processes 

applicable for integration of energy storage 

systems. Availability of such a set of 

documentation to various role players will 

facilitate deployment.  

U.S. Department of Energy Solar 

Energy Technologies Office initiated a 

new project in September 2020, to 

target barriers that are slowing or 

preventing energy storage to be 

connected to the electricity grid.   

The project, called BATRIES (Building 

a Technically Reliable Interconnection 

Evolution for Storage), will identify and 

address the regulatory and technical 

barriers to storage interconnection and 

develop solutions that will pave the 

way for rapid and safe deployment of 

storage on the distribution grid. The 

expected output from the project is a 

nationally applicable toolkit of 

solutions that apply to diverse states 

and markets. The toolkit, planned for 

release in April 2022, will include 

resources such as model language for 

state rules and tariffs for distributed 

storage, as well as templates, 

checklists and case studies.  
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Barrier Enabler(s) Examples 

e) Capacity building among various role-

players to facilitate implementation of 

appropriate rules and avoid costly 

processing delays. 

Market structure 

and value of 

services 

Giving energy storage access to the market 

and allowing value stacking are key to enable 

cost effective deployment of energy storage. 

This includes:  

• Explicitly stating and quantifying system 

services by any technology and creating a 

mechanism that attaches value and/or 

allow reward for service delivery 

(monetizing services).   

• Regulations that allow combined value 

streams (e.g. making provision for 

simultaneous service delivery and 

revenues from generation and 

transmission clients) 

• A market environment that levels the 

playing field between energy storage 

services and those provided by other grid 

assets. This environment should value the 

flexibility offered by storage, viewing it as 

complementary rather than competing 

with network and generation assets. 

• Enabling aggregation and market 

participation by BTM systems can unlock 

benefits for the grid and market potential.  

Creating market products that compensate 

resources in a technology-agnostic way for all 

of the services it can potentially provide can 

help promote the most efficient mix of resources 

to ensure a reliable power system, while 

allowing newer technologies like energy 

storage to fairly compete and utilize its full range 

of capabilities. 

The U.S. Federal Energy Regulatory 

Commission (FERC) introduced rules 

in 2020 to enable participation of 

aggregated distributed energy 

resources in markets. It addresses 

tariffs, technical issues, dispatch, retail 

and wholesale market participation 

and aggregation.  

California Public Utilities Commission 

published a decision in 2018 on 

multiple use application issues to 

guide utilities on how to promote the 

ability of storage resources to realize 

their full economic value while 

providing multiple benefits and 

services to the electricity system. 

 

Emerging 

technology risk as 

barrier to adoption.  

In addition to ensuring a fair, technology neutral 

market, energy storage will benefit from explicit 

policy support. Such support include: 

• Setting energy storage goals and 

mandates.  

• Introducing new mechanisms, or 

expanding mechanisms intended to 

encourage renewable energy deployment. 

Such adaptations include providing carve-

outs or credit multipliers for renewable 

generation paired with energy storage. 

Policymakers are working to decrease 

battery prices even further and grow 

domestic markets. Examples include:  

Guidance on New Energy Storage 

published by China in July 2021 after 

earlier stakeholder consultation. The 

guidance positions energy storage as 

a strategic growth area and sets an 

ambitious goal of 30GW by 2025.  

Seen as one of the most impactful 

energy storage policies in the US has 

been the state-level energy storage 

deployment targets, which require 

utilities to procure energy storage. 



ASSESSING THE VIABILITY OF UTILITY-SCALE ENERGY STORAGE: POLICY STUDY       

 

  

P A G E  | 41 

 

Barrier Enabler(s) Examples 

Currently, seven states have such 

targets in place: New York, New 

Jersey, California, Nevada, 

Massachusetts, Oregon and Virginia. 

As seen earlier, India have run 

renewable energy plus battery storage 

auctions, mandating the use of energy 

storage as part of solar developments.  

2.5 Global deployment of ESS  

2.5.1 Data sources 

Global deployment of energy storage is tracked and reported both in terms of installed capacity 

and investment value. A number of organisations and market analysis companies track and 

report on the market growth. For the purpose of this study the International Energy 

Agency (IEA) is used as the primary source of energy storage market size and trends data.  

The IEA is an autonomous intergovernmental organisation established in the framework of the 

Organisation for Economic Co-operation and Development (OECD) in 1974. It is positioned 

as “the world’s most authoritative and comprehensive source of global energy data29”, much 

of which is made available as a public resource, free of charge.  

For this report, IEA data has been supplemented with data from market analyses or industry 

reports, mainly where it provides additional commentary or insights, indications of more recent 

developments, and/or projected future growth trends. With many of these complete datasets 

and reports available only through subscription services, supplemental information is drawn 

from press releases or extracts from reports available in the public domain. These information 

sources include:  

• Bloomberg New Energy Finance (BNEF): A strategic research provider, focused on 

news, data, research and analysis related to renewable energy, energy smart 

technologies, carbon markets, carbon capture and storage and nuclear power.  

• Wood Mackenzie: Global energy research and consultancy providing detailed insights for 

every interconnected sector of the energy, chemicals, metal and mining industries.   

• Guidehouse Insights / Navigant Research: A market intelligence company that provides 

emerging technology research, data and benchmarking services with a focus on the global 

energy transformation and emerging resilient infrastructure systems. 

• IHS Markit: Market intelligence company focused on critical issues and developments in 

the business landscape that is of interest to capital intensive industries and markets.  

• Market Research Future (MRFR): Global market research company services diverse 

markets.  

                                                
29 The IEA collects, assesses and disseminates energy statistics on supply and demand, compiled into energy balances in 

addition to a number of other key energy-related indicators, including energy prices, public RD&D and measures of energy 

efficiency, with other measures in development. The IEA emphasis on sound data provides a unique platform for modelling work 

and tracking both short-term shifts and long-term trends in countries’ energy transitions, particularly for clean energy. 
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• Wood Mackenzie Power & Renewables and U.S. Energy Storage Association (ESA): 

Together Wood Mackenzie and the ESA produce a quarterly publication, U.S. Energy 

Storage Monitor, with comprehensive research on energy storage markets, deployments, 

policies, regulations and financing in the United States. The executive summary is free to 

access.  

For data and insights related to developing economies and Africa, the Energy Sector 

Management Assistance Program (ESMAP) information was used. ESMAP is a global 

knowledge and technical assistance programme administered by the World Bank. The 

programme is focused on low and middle-income countries with the intent to help reduce 

poverty and boost growth, through environmentally sustainable energy solutions.  

2.5.2 Energy storage deployment trends  

Supported by falling unit prices for energy storage, both installed capacity and investments30 

have seen significant growth in the preceding decade and are expected to continue growing 

in future. These are discussed in more detail in the following paragraphs.   

Actual annual capacity additions and investments, 2013 – 2018 

IEA data show total annual energy storage capacity additions in 2018 and 2019 at 3.3 GW 

and 3.1 GW each, as outlined in Figure 2-12. Within these new additions, grid-scale (front of 

the meter) installations contributed 1.5 GW and 1.3 GW in each respective year.  

 
Figure 2-12: Annual energy storage deployment, 2013 - 201931 (IEA) 

According to Wood Mackenzie’s Global Energy Storage Outlook 2019, from 2013 to 2018 

global energy storage deployment achieved a compound annual growth rate of 74% 

worldwide. Whilst total global deployment remained relatively small at 7.6 GW by 2018, 

3.4 GW thereof was delivered in 2018 alone.  

                                                
30 Lower unit prices could have translated into lower investments values if growth volumes did not outpace the cost trends.  
31 IEA, Annual energy storage deployment, 2013-2019, IEA, Paris https://www.iea.org/data-and-statistics/charts/annual-energy-

storage-deployment-2013-2019-2 
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As illustrated in Figure 2-13, energy storage deployments were led by South Korea, China, 

the United States of America (USA), and Germany, collectively presenting 64% of the total 

installed capacity in 2019. Worth noting is a steady increase in actual and share of 

deployments in “other” countries in the past few years. Within this “other” group, significant 

growth was contributed by Japan and Australia.  

 
Figure 2-13: Annual energy storage deployment by country, 2013 – 2019 (IEA n.d.-a) 

The IEA data also show a drop 

in annual installations of energy 

storage in 2019, which was the 

first year-on-year drop in nearly 

a decade. It noted that growth 

in these technologies remains 

fragile at this relatively early 

stage of adoption, as they 

continue to depend heavily on 

appropriate policy intervention 

through direct support or 

market creation. Similar trends 

are evident from investment 

data for the corresponding 

timeframe. As illustrated in 

Figure 2-14, the 20% drop from 

2018 to 2019 can also be seen 

in the BNEF Energy Transition Investment Report, published in January 2021, following steady 

growth in investments since 2010.  

Indicative capacity additions and investments data for 2020  

The BNEF report does include investment data for 2020, which is not part of the IEA reporting 

timeframe. In 2020, despite COVID-19 and the fall in unit prices for energy storage, a total of 

Figure 2-14: Global investment in energy storage by region 

(note: APAC: Asia Pacific; AMER: Americas; EMEA Europe, 

Middle East and Africa)  (BNEF 2021)  
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R51.5 billion32 of investment was committed to energy storage projects, approximately the 

same amount as in 2019. This suggests capacity additions likely to have been in excess of 

3 GW for the year. IHS Markit released a statement in February 2021 that claimed utility-scale 

energy storage capacity installed in 2020 was as high as 4.5 GW.  

Both the investment and capacity growth data show how dynamic the annual market 

share is for different markets. After a contraction in 2019, the Americas region saw 

substantial investment in energy storage of R17.2 billion33 during 2020. Following a surge in 

2019, investment in Europe, the Middle East and Africa (EMEA) saw a slowdown, where 

investments stood at R8.6 billion34 for the year. The Asia-Pacific region saw investments reach 

R25.8 billion35, led by developments in China, South Korea, and Japan.  

Among the markets that enjoyed rapid growth in 2020, China stands out with 

533.3 MW (0.5 GW) of new electrochemical energy storage deployed during the first nine 

months of 2021; a 157% increase compared to the previous year. Market growth in China has 

been ascribed to improvements in regulatory and policy clarity intended to support the 

deployment of energy storage. Policy developments culminated in a new policy to accelerate 

energy storage that was issued on 23 July 2021. The new policy, Guidance on Accelerating 

the Development of New Energy Storage, positions energy storage as a strategic 

technology that will help China achieve its carbon neutrality target by 2060. The China Energy 

Storage Alliance (CNESA) sees the policy as a clear signal of political resolve. It sets a 30GW 

target for storage by 2025 that will largely (under political direction) be pursued by state-owned 

enterprises building renewables-plus-storage projects in China. 

 

The BNEF report further highlighted notable developments in 2020, including: 

• 250MW / 250MWh Gateway project by LS Power (California); 

• 300MW / 1,200MWh Moss Landing project by Vistra (California); and 

• 200MW / 200MWh SPIC Huanghe New Energy Base project in Qinghai Province (China). 

At the time of writing of this report, the Gateway (250 MW / 250 MWh) and Moss Landing 

projects (400MW/1,600MWh) in California were the world’s two largest operational battery 

storage systems. Additions at this scale are evident in the U.S. deployment figures for 2020, 

                                                
32 USD 3 billion converted at an exchange rate of 1 : 14.32 as at 3 August 2021. 
33 USD 1.2 billion converted at an exchange rate of 1 : 14.32 as at 3 August 2021. 
34 USD 600 million converted at an exchange rate of 1 : 14.32 as at 3 August 2021. 
35 USD 1.8 billion converted at an exchange rate of 1 : 14.32 as at 3 August 2021 

Info box: Key elements of the new regulatory and policy measures introduced in China 

 

The ‘Guidance on new Energy Storage’, published 23 July 2021 

- Positions energy storage as a strategic technology with positive policy signals and guidance for 

capital to flow into technology and industries.  

- Sets a goal of 30GW of energy storage by 2025, i.e. 10 times the level operational at the end of 

2020.  

- Improves the new energy storage price mechanism & revenue channels.  

- Promotes the establishment of energy storage business models. 

- Provides for clarity, guidance and coordination of policies across more than 20 provinces. 

 
(Based on an analysis by the China Energy Storage Alliance (CNESA), available at http://en.cnesa.org) 

https://www.energy-storage.news/news/amid-californias-heatwaves-and-fires-worlds-largest-battery-project-is-bein
https://www.energy-storage.news/news/at-300mw-1200mwh-the-worlds-largest-battery-storage-system-so-far-is-up-and
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which are captured in Figure 2-15. In 2020 overall, 1 464 MW / 3 487 MWh of new storage 

came online in the U.S. This is 179% more storage added in 2020 than in 2019 in MW terms. 

FTM or utility-scale storage completely dominated the U.S. market in 2020, contributing four 

(4) out of every five (5) MW deployed in the country.  

 
Figure 2-15: Quarterly U.S. energy storage deployments, 2013 – 2020 (Wood Mackenzie & U.S. ESA) 

Forecasted deployments 

According to the International Renewable Energy Agency’s (IRENA) Renewable Energy 

Roadmap 2030, 475 GW of ESS would be required to meet the target of 45% power from 

renewable energy sources in the global energy mix by 2030. Various market intelligence firms 

have developed their own growth projections based on their data and market insights. As 

forecasts, these are necessarily imperfect, but indicative of the anticipated market trajectory.  

In 2017, BNEF published a forecast for cumulative energy storage deployments to 2030, which 

is illustrated in Figure 2-16. This forecast closely predicted the actual installed capacity for 

2018, 2019 and 2020 as seen in Figure 2-12. It differentiates between behind the meter and 

front of the meter capacity, predicting a surge in customer-sited capacity to 2030. It further 

notes the significant potential for aggregating behind-the-meter energy storage to provide 

frequency regulation and peaking capacity on top of the savings generated for customers. 

BNEF’s more recent 2019 Energy Storage Outlook takes a longer-term view, predicting energy 

storage capacity to grow to a staggering 1 100 GW by 2040, a 122-fold increase relative to 

2018. 
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Figure 2-16: Cumulative energy storage deployments by segment (BNEF, 2017) 

Early data for 2021 from IHS Markit predicted new, global utility-scale energy storage 

installations to exceed 10 GW in 2021, more than double the capacity installed in 2020. If 

realised, this will be a considerable acceleration of the growth curve forecast by BNEF above 

and may suggest the 2030 deployment projection is too low.  

A Global Energy Storage Market Report, published by Market Research Future (MRFR) in 

May 2021 anticipates the market to grow at a compound annual growth rate (CAGR) of 

20.18% up until 2027. In September 2020, Wood Mackenzie predicted global energy storage 

capacity to grow at CAGR of 31% between 2020 and 2030, as shown in Figure 2-17. Growth 

at this rate could bring energy storage capacity closer to 200 GW by 2030.  

 
Figure 2-17: Cumulative global energy storage deployments (Wood Mackenzie) 
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Wood Mackenzie Power & Renewable’s latest report, Global Energy Storage Outlook 2019: 

2018 Year in Review and Outlook to 2024, also included forecasted annual capacity additions 

to 2024. These are captured in Figure 2-18.  

 
Figure 2-18: Global annual capacity (GW / GWh)  

The various trend analyses and forecasts agree on the overall exponential growth 

trajectory for energy storage but differ on who is expected to lead the market in utility-scale 

ESS. The most significant difference lies in whether the Americas region or Asia-Pacific will 

lead the market for deployed energy storage.  

Expectations for soaring growth in the US is based on strong figures in 2020 (refer to Figure 

2-15). New energy storage brought online in 2020 exceeded the cumulative capacity added 

in the six years between 2013 and 2019 with FTM installations representing the vast majority 

of newly installed capacity. The U.S. ESA predicts that the storage market will add five times 

more MW of storage in 2025 than was added in 2020 (i.e. close to 7 GW), with FTM storage 

continuing to contribute between 75-85% of new MW each year.  

Predicted market growth in this region recognises growing policy support and regulatory 

reform by the federal government and in different states. Noted in particular is the introduction 

of state-level energy storage deployment targets, which require utilities to procure energy 

storage. Currently, seven states have these targets in place, namely: New York, New Jersey, 

California, Nevada, Massachusetts, Oregon, and Virginia. Market growth is also associated 

with a strong push for solar-plus-storage. In this context, some predictions see the US 

accounting for more than half the global capacity by the end of the decade.  

Other predictions see the Asia-Pacific region overtake the Americas region as the world’s 

biggest market for utility-scale energy storage as early as 2023. Here too, recent policy 

developments in China (refer earlier Guidance on Accelerating the Development of New 

Energy Storage, promulgated 23 July 2021) are expected to drive market expansion in the 

region.  

Wood Mackenzie’s latest report (Quarterly Energy Storage Monitor, April 2021) notes that 

while Europe’s market development has been slower than the US and China, activity will likely 

ramp up in the coming years, with the continent set to deploy approximately 3 GWh of energy 

storage capacity in 2021, a 55% increase on 2020, with cumulative capacity reaching 9 GWh 
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by the end of the year. The report notes that this may seem relatively small on the global scale 

but is remarkable if it is considered that Europe did not have a trackable battery market until 

around four years ago.  

All projections, made in the context of a fast moving and dynamic industry, are however 

expected to change rapidly and regularly.  

Despite optimistic growth predictions for the sector, current projections for 2030 still fall short 

of the IRENA aspiration for 475 GW. Yet, deployments in the most recent two years have been 

on an accelerating trajectory likely to be buoyed by continuing storage cost declines and 

growing policy support seen across the world.  

Prospects for Africa 

In Africa, low-cost renewable energy combined with storage have become synonymous with 

achieving energy access goals for the continent. Energy storage technologies can facilitate 

the management of renewable power intermittency, demand response services and the 

dispatchability of stable, clean and sustainable power, both at utility and distributed scales.  

Deployment and market data for Africa is commonly reported at a wider regional level, as seen 

in the previous section. In 2017, a report commissioned by IFC and ESMAP looked specifically 

at the trends and opportunities in emerging markets, including Africa. The report found that 

energy storage deployments in emerging markets worldwide are expected to grow by over 

40% annually in the coming decade, resulting in approximately 80 GW of new storage capacity 

by 2025. This will be a significant increase upon the estimated 2 GW of non-hydro storage 

capacity in place at the time. The forecasted contribution from different emerging markets is 

shown in Figure 2-19. Of the forecasted total, only about 3.3 GW is expected to come from 

Sub-Sharan Africa, which is evident from Figure 2-20.  

 
Figure 2-19: Projected annual stationary energy storage deployments, power capacity and revenue by 

region, emerging markets: 2016 – 2023 (Eller & Gauntlett 2017) 

The report noted that across all regions in the study, utility-scale energy storage is expected 

to be by far the largest market segment, contributing 66% of the new storage capacity. As 
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indicated in Figure 2-20, in Sub-Sharan Africa this share may be considerably higher linked to 

the enormous potential for utility-scale renewable energy developments. 

 
Figure 2-20: Projected annual stationary energy storage deployments, power capacity and revenue by 

market segment, Sub-Saharan Africa: 2016 – 2023 (Eller & Gauntlett 2017) 

South Africa was expected to account for the majority of new energy storage capacity in the 

region in the short-term. Here too the integration of renewable generation is likely to be the 

key driver for energy storage. Strong growth in renewable energy, along with a more advanced 

grid and project development/finance environment were likely contributors to energy storage 

market growth.  

Remote power systems, including mini-grids, are expected to contribute almost a third of the 

new energy storage capacity, with remote power systems expected to provide as much as 

70% of the energy services in Sub-Saharan Africa over the next few decades. There may, 

however, be a longer lead time for these developments as they require a greater level of 

infrastructure investment than other market segments. The demand for mini-grids has seen a 

rapid increase driven by growing population numbers, energy access goals, and new business 

models targeting electrification and productive uses of energy in rural areas. The sector is also 

benefitting from global interest to advance access to clean, reliable, and affordable energy for 

all.  

The report noted the main barriers in the region to be lack of regulation supporting the energy 

storage market, access to affordable financing, political and economic stability, and 

underdeveloped or aging grid infrastructure.  

Of particular interest in South Africa is the volume of residential energy storage systems being 

imported. In 2020, IHS Markit36 reported South Africa as the sixth largest residential energy 

storage market in the world with 185 MWh of energy storage capacity imported in 2020 (Figure 

2-21: Quarterly residential energy storage shipments by region). This import data suggests 

the likely size of BTM energy storage installations and the significant opportunity and 

imperative for aggregation in South Africa. 

                                                
36 Extract from the report as published by PV magazine on 7 April 2021.  
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Figure 2-21: Quarterly residential energy storage shipments by region 

2.5.3 Other ESS market trends 

The energy storage market is seeing a number of noteworthy trends. These include:  

Integration of renewable energy plus storage  

Significantly more projects calling for renewable energy with energy storage were seen 

throughout the market in 2020. This trend signifies that a consensus has been reached on the 

importance of energy storage technology to the large-scale adoption of renewable energy. 

Lazard’s 2020 LCOE (Levelized Cost of Energy Analysis (LCOE 14.0) and Levelized Cost of 

Storage Analysis (LCOS 6.0)) analysis showed that utility-scale solar PV plus storage systems 

are becoming increasingly attractive.  

Energy storage as enabler for sector coupling applications 

Perhaps driven by growing interest in 100% renewable energy, and not only in the electricity 

sector, conversations have increasingly focused on energy storage as enabler across all 

sectors. Energy storage opportunities in the mobility sector are self-evident, while 

opportunities in other sectors such as freight transport and heavy industry are only beginning 

to emerge.  

Growing interest in long duration energy storage 

Long duration storage describes the category of storage solutions that can consistently 

discharge at their maximum power (or close to it) for an extended period of time. The more 

mainstream energy storage technologies, with the most common being lithium-ion batteries, 

offer shorter duration storage ranging from minutes to a few hours and used largely in ancillary, 

not energy, applications.  

Lazard’s LCOE analysis for 2020 noted that long-duration storage is gaining traction as a 

commercially viable solution to challenges created by intermittent energy resources such as 

solar or wind. To unlock this potential, efforts are converging behind the development and 

commercialisation of long duration option. Among these is the U.S. Department of Energy 



ASSESSING THE VIABILITY OF UTILITY-SCALE ENERGY STORAGE: POLICY STUDY       

 

  

P A G E  | 51 

 

Earthshot Initiative that establishes a target to reduce the cost of grid-scale energy storage by 

90% for systems that deliver 10+ hours of duration within the decade.  

EV battery reuse  

One other area of growing interest is EV battery reuse. EV batteries have a life expectancy of 

around a decade after which they are no longer suitable for EV applications. At this stage they 

do, however, still have 70%- 80% capacity remaining and could potentially be redeployed after 

reconditioning or remanufacturing for stationary storage applications. A recently announced 

polit project involves the re-use of Renault Kangoo EV batteries by a company in Belgium, 

Umicore, to supply frequency response services to the grid. 

Energy Blockchain   

Blockchain straddles the developments in both digitalisation and grid modernisation and offers 

great potential for integration and management of decentralised, distributed energy resources. 

While blockchains have been used in various industries for some time, the value of 

blockchains in the power industry is just beginning to be realized, as seen by the growing 

number of companies, pilots, demonstrations, and research groups in the field. At the moment, 

this contribution is most obviously pertinent to distribution level, for securely and efficiently 

integrating and facilitating behind-the-meter applications of distributed energy resources, 

including energy storage. 

Blockchain holds enormous promise as enabler for multi-use of stationary energy storage 

systems with multiple stakeholders to improve the economic value of energy storage systems. 

Blockchain technology offers a generic, low-cost solution that enables distinct obligations 

between stakeholders resulting from the technical operation (physical flow of value or energy) 

of the energy storage system. Smart contracts allow flexible sharing of the energy storage 

system and increase the system’s utilization ratio in the presence of prediction uncertainties. 

Annexure B highlights some of the emerging opportunities, successful demonstration projects 

as well as remaining hurdles for blockchain to become in the energy sector.  

2.6 Synthesis  

Energy storage is deemed a valuable and complementary solution for storing electricity that 

is generated variably and intermittently, dispatching it as needed to meet demand.  

The use of energy storage alongside renewables is, however, not the only area where storage 

can potentially add value. Energy storage describes an array of possible technologies and 

applications, with many technical, locational, and temporal considerations. Its versatility and 

dispatchability mark energy storage as a unique and highly flexible grid asset with the potential 

to compete in a variety of energy markets plus markets for energy services. Consequently, it 

is emerging as a critical component of a more resilient, clean, and technologically diverse 

power system.  

The continued development of ESS is driven by a spectrum of converging interests, all part of 

the wider transformation underway in global energy systems. This has led to significant 

advancement of storage technologies and systems over the last decade with commensurate 

growth in deployment numbers. In some markets, deployment figures for 2020 exceeded the 

combined deployment in the preceding five (5) years. Innovation and scaling have resulted in 
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cost reductions, showing exponential price declines that is characteristic of the market’s early 

acceleration.  

While energy storage is recognised as a key component of the future energy landscape, 

multiple barriers hinder its deployment. These barriers largely relate to (i) costs and project 

economics, as well as policy and regulatory frameworks that (ii) can accommodate the highly 

flexible nature of the technology and (iii) that address issues of interconnection onto the grid. 

Unsurprisingly, these barriers derive from or are complicated by the unusual versatility and 

scope of benefits possible from energy storage. Project economics can be significantly 

improved if the multiple services to multiple parties can be leveraged and monetised. This in 

turn requires a policy and regulatory framework that is able to accommodate a broad spectrum 

of applications that traverse the interest of multiple parties across traditional boundaries.  
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3 CASE STUDY ANALYSIS 

The purpose of this chapter is to capture the review of three countries’ cases to gain an in-

depth understanding of how these countries went about deploying energy storage at utility-

scale, the challenges experienced in the process of developing the market, and approaches 

used to mitigate or address these challenges, if any. The objective of this investigation is to 

identify the key success factors and lessons learned to inform the assessment of the South 

Africa’s ESS utility-scale applications potential and formulation of policy recommendations.  

3.1 Case study selection and criteria of analysis  

As of 2019, five countries have been spearheading the deployment of ESS, namely: Germany, 

Unites States, China, Australia, and South Korea (IEA 2020b). Other counties that actively 

drive the deployment of ESS include among others Japan, India, France, Italy, Chile, United 

Kingdom, Saudi Arabia, and Singapore (IEA 2020b). 

During the study’ inception stage, it was agreed that the investigation of case studies would 

include countries representing different stage of development. Considering the range of 

countries that are already active in the ESS space, a set of criteria was devised to assist with 

the identification of those three countries that may provide most valuable insights and lessons 

learned with regard to development of energy storage market.  

The selection of case studies was done in two stages, where Stage One grouped the countries 

into developed and developing economies and Stage Two classified countries in each group 

in terms of the pre-selected criteria. Selection of the three case studies was done on the basis 

of Stage Two criteria but ensuring that both developed and developing countries were 

represented in the three case studies. The criteria applied during each stage is provided 

below: 

• Stage One criterion: 

o Country’s level of development: This criterion was used to split the countries 

into groups, from which case studies were then selected. The classification was 

done following the United Nations (UN) country classification (UN 2020) that 

groups countries under developed economies, economies in transition, and 

developing economies.  

• Stage Two criteria:  

o Population growth rate: Population dynamics and settlement pattern 

influence the structure of the power grid and, subsequently, the development 

of the energy storage markets (Eller & Gaunltlett 2017). The split between 

urban and rural population and growth rates of these are of particular 

importance as they influence the size and structure of the energy storage 

market (Eller & Gaunltlett 2017). Selecting countries that show a similar 

population growth rate as that of South Africa, therefore, was assumed to assist 

in identifying those case studies that are likely to face similar needs when it 

comes to the development of energy market from the population perspective. 

Data to populate this criterion was sourced from United Nations Population 

Division (2019) and reflected 2015 figures. 

o Electricity sector market regulation: The electricity sector market regulation 

influences the level of competition and, subsequently, the potential for 
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deployment of energy storage (Eller & Gaunltlett 2017). Choosing countries 

with the similar characteristics of the electricity market as that in South Africa 

was assumed to assist in identifying lessons that could be applicable to South 

Africa, too. Data to populate this indicator was sourced from OECD (2013) 

sectoral regulation statistics for 2013.  

o Quality of electricity supply: Stability of the grid and security of supply 

influences the potential for stationary energy storage systems (Eller & 

Gaunltlett 2017). Therefore, selecting the countries with ESS that experience 

similar quality of electricity supply as that of South Africa was assumed to 

provide lessons that would also be relevant to South Africa. Data for this 

criterion was sourced from Global Competitiveness Index 2017 (The World 

Bank 2018). 

Table 3-1 provides the results of the criteria applications and the ratings of the selected 

countries relative to the South Africa’s position. It was assumed that the closer the country’s 

score with respect to a particular indicator to South Africa the closer experience of that country 

to the South Africa’s situation and, subsequently, the more relevant that country’s energy 

storage market development solution to that of South Africa.  

Table 3-1: Selection of case studies based on the identified criteria 

Country  

Level of 

development 

(UN 2020) 

Population 

growth rate (the 

higher the more 

demanding and 

close to SA) 

Electricity sector 

market regulation 

(1- liberalised, 6 - 

highly regulated)  

Quality of 

electricity supply 

(1-7 best) 

Average 

rank  

score 

Combined 

rank 

Rate 

(2015) 
Rank” 

Rating 

(2013) 
Rank” 

Rating 

(2017) 
Rank” 

South Africa Developing 1.565 - 4.75 - 3.9200 - - - 

Developing countries   

China Developing 0.548 5 4.50 1 4.9789 3 3.0  3 

South Korea Developing 0.509 6 3.70 2 6.4097 6 4.7  5 

Chile Developing 1.036 4 1.29 4 6.1072 4 4.0  4 

Singapore Developing 1.721 2 Unknown 5 6.8536 7 4.7  5 

Saudi Arabia Developing 2.911 7 Unknown 5 6.1576 5 5.7  7 

Philippines Developing 1.663 1 Unknown  5 4.2119 1 2.3  1 

India Developing 1.193 3 3.47 3 4.6782 2 2.7  2 

Developed countries   

United States Developed 0.754 2 1.45 4 6.2408 4 3.3  2 

Germany Developed 0.236 6 1.17 6 6.1759 3 5.0  6 

Australia Developed 1.544 1 2.25 2 5.6858 1 1.3  1 

United Kingdom Developed 0.743 3 1.17 6 6.6591 5 4.7  5 

France Developed 0.494 4 3.19 1 6.7620 7 4.0  3 

Italy Developed 0.418 5 1.45 5 5.9096 2 4.0  3 

Japan Developed -0.087 7 2.15 3 6.6644 6 5.3  7 

*Rank is determined by calculating the figures that appear to be closest to that of South Africa’s position.   

From the table above, The Philippines and India, as representatives of the developing 

economies, and Australia, as a representative of the developed economies came out as the 

countries most suitable to be examined to derive lessons learned that might be applicable for 
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South Africa in relation to developing energy storage market. These three countries, thus, 

became the focus of the case studies presented in the next sections.  

When undertaking the case study analyses, the following aspects are sought to be 

investigated: 

• What are they key characteristics of the country’s electricity system?  

• How do these countries classify energy storage?  

• What were the key challenges experienced by the country that they sought to resolve with 

ESS or what opportunity did they seek to realise? 

• What ESS markets and specific applications did these countries pursue as a solution to 

the identified problem or to uptake the opportunity?  

• What lessons can be learned from their experience regarding the development of the 

energy storage market? 

o What barriers and policy gaps did the country face that constrained the 

development of the market? 

o How did the country go about unlocking the market and addressing the 

barriers? What enabling environment did they create?  

o What policy levers has the country pursued?  

o What were the short-term, medium-term and long-term objectives and policy 

development targets? What did they do first and what are their plans in the 

future to continue growing the market?  

3.2 Case study analysis 1: India  

3.2.1 Setting the context  

Indicator 
India South Africa  

2020 2020 

Population (million) 1 378 59.6 

GDP (PPP) US$8 907 bn US$717.4 bn 

GDP per capita (PPP) US$6 461 US$12 032 

Installed capacity 375.3 GW 51.6 GW 

% of renewables  23.2% 16.1% 

Quality of electricity supply (rank among 133 (2010), 

144 (2015); 140 (2018)) 

80 in 2018 (from 103 in 2015 

and 106 in 2010) 

97 in 2018 (from 99 in 

2015 and 100 in 2010) 

Average total duration of outages (in hours) 

experienced by a customer per year  
2.4 (from 6.4 in 2015) 6 (from 6.4 in 2019) 

Average number of service interruptions 

experienced by a customer in a year  
3.7 (from 18.9 in 2015) 

30.5 (from 64.3 in 

2016) 

Price of electricity (US cents per kWh) 18.2 (from 22.9 in 2015) 16.1 (from 9.9 in 2015) 

(Enerdata 2021; IMF 2021; Ministry of Power 2021; The World Bank 2021a, 2021c) 

India is classified by the United Nations as the developing economy. In 2020, India’s economy  

was valued at US$8 907 billion in purchasing power parity (PPP) (IMF 2021). Considering a 

population of about 1.4 billion people (IMF 2021), this equated to about US$6 461 Goss 

Domestic Product (GDP) per capita (PPP) (IMF 2021). With the CAGR of 5.6% in the past ten 

years, India has been one of the fastest growing economies in the world reaching a share of 

6.8% of world total GDP (PPP) (IMF 2021).  
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The growing economy put significant pressure on the power sector in the country. Although 

the country had sufficient installed capacities to meet the peak demand, coal supply shortages, 

poor financial health of some of the utilities, and transmission and distribution losses resulted 

in chronic supply shortages linked to both energy and peak power needs (NITI Aayog 2015b). 

In addition, about 10 000 villages remained un-electrified in 2015 and about 31% of the home in 

the villages that were electrified did not have access to electricity making 290 million households 

living without access to electricity in India in 2015 (Kuldeep et al. 2016).  

In 2010, with 158.4 GW of installed capacity the country experienced 12.7% peak demand 

shortages (IBEF 2010; Ministry of Power 2021). By 2015, the generation capacity has grown 

to about 254 GW; and while this increase in generation capacity and added transmission 

capacity allowed to reduce the peak demand deficit to 4.7%, the country’s electricity supply 

continued to be unreliable (Ministry of Power 2021). As suggested by the World Bank (2021a), 

in 2015, India experienced 18.9 service interruptions that lasted on average 6.4 hours. As a 

result, the country was ranked 103rd out of 133 nations in terms of quality of electricity supply 

in 2015 – just a few spots below South Africa’s position (The World Bank 2021c).  

In 2016, India ratified Paris Agreement and pledged to reduce the emissions intensity of its 

GDP by 33% to 35% by 2030 below 2005 levels and to increase the share of non-fossil-based 

energy resources to 40% of installed electric power capacity by 2030. The latter was aimed to 

to be achieved through the deployment of 175 GW of renewable energy by 2022 and 

expanding it to 450 GW by 230 (NITI Aayog 2015b). The former included Phase 2 of the “Grid 

Connected Rooftop and Small Solar Power Plants Programme‟ that set a target of achieving 

a cumulative capacity of 40 GW by 2022.  

The rooftop solar programme targeted residential, institutional, social, government, 

commercial, and industrial users and covered systems with or without batter energy storage.  

The rooftop solar PV plants were envisaged to be connected to the grid and the solar power 

generated be used either for captive consumption of the premises or be fed into the grid and 

be adjusted in the electricity bill, which was provided by the net-metering regulations (MNRE 

2019). The projects were envisaged to be connected BTM and help distribution companies in 

reducing transmission and distribution losses due to the co-location of power consumption 

and generation (MNRE 2019). These plants were also envisaged to assist in tackling day time 

peak load as solar generation profile matched peak loads during the day in India (MNRE 

2019). 

To address the issue of access to electricity, government of India launched a programme to 

provide 24/7 electricity supply to all by 2019 and, in doing so, also reduce the peak deficit in 

electricity to 3.2% (Kuldeep et al. 2016). This was planned to be achieved through the deployment 

of solar micro/mini-grids in rural areas. The National Micro/Mini-Grid Policy launched in June 2016 

targeted the deployment of 10 000 renewable energy-based micro and mini-grids with a minimum 

installed capacity of about 50 kW each with a total installed capacity equating to a minimum 500 

MW (Kuldeep et al. 2016). 

By April 2020, the generation capacity in India, including renewables, reached 375.3 GW 

showing an increase of 36% between 2015 and 2020 (Central Electricity Authority 2021; NITI 

Aayog 2015a). Of the 100 GW of installed capacity added between 2015 and 2020, the 

modern renewables (i.e. wind, biomass and solar) comprised 50 GW increasing it from 37.4 

GW in September 2015 to 87.3 GW (Central Electricity Authority 2021; NITI Aayog 2015a). 

And while the largest contribution towards generation capacity (230.6 GW) remained to be 
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thermal energy in April 2020, the contribution of modern renewables grew from 13.6% in 2015 

to 23.2% in 2020 (Central Electricity Authority 2021; NITI Aayog 2015a).  

3.2.2 Energy storage rationale, vision, and targets  

The main motivation of India’s focus on energy storage stems from the country’s objective to 

increase the use of renewables in order to assist the country in achieving the commitments 

with respect to reduced greenhouse gas (GHE) emissions and ensure all homes in the country 

have access to electricity. And although the deployment of energy storage was also seen as 

the mean to stimulate economic growth and create new jobs, the key technical motivating 

factors that created the need for the development of the energy storage capacities included: 

1. Managing integration of renewables into the grid (i.e. stability and flexibility of 

the grid): While renewables offer environmentally-friendly generating capacities, their 

intermittent and distributed nature, particularly considering the envisaged addition of  

175 GW to be connected to the grid by 2022 and about 450 GW to be connected to 

the grid by 2030, posed a risk to the grid operations (ISGF 2019). Furthermore, with 

the aim to transform India into a 100% electric vehicle nation by 2030, the integration 

of EVs will also pose a risk to the grid stability (ISGF 2019).  In this regard, ESS was 

identified to be critical in managing and integrated renewable energy into the grid 

(ISGF 2019).  

2. Managing changing electricity demand pattern (i.e. peak shaving): The increasing 

income levels and growing access to electricity among the population, which 

stimulated use of domestic appliances, and rapid growth of the services sector in the 

country led to the shift in the demand pattern (NITI Aayog 2015b, p. 15; Rose et al. 

2020). This transformation presented new challenges in balancing supply and 

demand, which energy storage also provided a possible solution for (Rose et al. 2020).  

3. Ensuring sustainable and secure supply of electricity for micro and mini-grids 

and in doing so deferring investments into transmission and distribution 

infrastructure: The deployment of micro and mini-grids using renewables required 

integration of energy storage to ensure the provision of reliable electricity that 

households can access 24/7 (Kuldeep et al. 2016). With the renewable energy-based 

micro and mini-grids being able to supply stable and secure electricity 24/7, 

investments into transmission and distribution infrastructure that would otherwise be 

required to connect rural villages would be deferred. 

Considering the projected deployment of renewable energy in the country, it was estimated 

that 322 GWh of stationary storage (excluding EV grid support) and and an additional 2.2 GWh 

for micro and mini-grids will be required in the country (ISGF 2019; Kuldeep et al. 2016).  

Within the grid-connected applications, the projected demand was split according to the uses 

outlined in Table 3-3. Among these uses and considering the focus of this study, the following 

applications present a particular interest with respect to the approach that India took to enable 

the development of the market and deployment: 

• VRE integration on Extra High Voltage (EHV), Medium Voltage (MV), and Low Voltage 

(LV) Grid 

• Energy storage for e-mobility grid support  

• Energy storage to support micro and mini-grid deployment  
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Table 3-2: India’s Consolidated Energy Storage Roadmap (GWh) 

Application 

Energy storage roadmap This 

study 

focus  
2019 - 2022 2022-2027 2027-2032 Total 

S
ta

ti
o

n
a

ry
 s

to
ra

g
e
 Grid support - VRE integration on 

medium voltage/low voltage  
10 24 33 67 Included  

Grid support – EHV Grid 7 38 97 142 Included  

Telecom towers 25 51 78 154 Excluded 

Data centres, UPS and inverters 80 160 234 474 Excluded 

Misc. applications 16 45 90 151 Excluded 

DG usage minimisation - 4 11 14 Excluded 

Sub-total 138 322 543 1 002 Excluded 

EVs E-mobility  40 207 1 167 1 414 Excluded  

TOTAL 178 529 1 710 2 416 - 

(ISGF 2019) 

As suggested in Table 3-2, storage requirements for VRE integration are expected to increase 

from 1 GWh in 2019 to 10 GWh in 2022, and further grow to 67 GWh by 2032. The stationary 

energy storage capacities for the period between 2019 and 2022 were mainly required to 

support the deployment of solar PV energy comprising of 40 GW of decentralised rooftop 

projects and 68 GW of ground mounted solar. As indicated in the table below, these 108 GW 

of solar energy was to be connected almost equally to Extra High Voltage (EHV), MV and LV 

(i.e. 33 kV and 11 kV) grid. EHV transmission grid was also envisaged to evacuate power from 

large scale solar and wind projects with about 120 GW expected to be connected by 2022. 

Altogether, these large scale solar and wind energy projects were estimated to require 142 

GWh of energy storage support by 2032.  

Table 3-3: India’s Energy Storage Estimations for EHV/MV/LV Grid  

Application 
Energy Storage Estimations for EHV/ MV/LV Grid 

2019 By 2020 By 2027 By 2032 

By source: 

Solar and 

wind 

Ground mounted solar (GW) 24 68 148 206 

Rooftop solar (GW) 1.5 40 98 144 

Large solar and wind (GW) Unknown 120 270 470 

TOTAL (GW) 25.5 227 514 820 

By 

connection  

Connected to EHV (GW) - solar 14 34 66 94 

Connected to EHV (GW) – large 

scale wind and solar 
Unknown 120 270 470 

Connected to MV (GW) – solar 11 35 84 112 

Connected to LV (GW) – solar  2 40 98 144 

TOTAL (GW) 25.5 227 514 820 

Energy 

storage 

requirements   

MV (MWh) 241 5 908 14 617 21 484 

LV (MWh) 1 054 3 482 8 393 11 191 

Sub-total – MV/LV (GWh) 1 10 24 33 

Connected to EHV (GW) – large 

scale wind and solar 
Unknown 7 45 142 

TOTAL (GWh) Unknown 17 69 173 

(ISGF 2019) 

The following section discussion India’s approach to creating the enabling environment for 

widespread deployment of ESSs in the country in support of its vision.   
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3.2.3 Energy storage market development  

From the above, it is clear that the demand for energy storage in India is closely linked to the 

deployment of renewables in the country. As of March 2021, India had about 40.1 GW of 

installed solar PV capacity (MNRE n.d.) and another 63.2 GW in the pipeline in terms of 

projects under implementation and projects tendered (GlobalData 2021). This accelerated 

deployment of solar PV installed capacities has been supported by various schemes targeting 

both large-scale projects and small to medium size projects. These included, inter alia (MNRE 

2021): 

• The Development of Solar Parks and Ultra Mega Solar Power Projects scheme rolled 

out by MNRE in 2014 and targeting 40 GW by 2022 with the provision of Central 

Finance Assistance (CFA) of up to R490 00037 for preparation of a detailed project 

report, R390 000 per MW or 30% of project cost, and further funding for the 

development of grid connection internal and external infrastructure; 

• A scheme targeting a deployment of 5 000 MW Grid-connected Solar PV power 

projects by Solar Power Developers on Build-Own-Operate basis in existing solar 

parks or other locations determined by developers with R9.9 bn38 allocated towards 

this scheme; 

• A scheme to set up distributed gid-connected solar PV projects on islands to phase-

out the use of diesel for generation of electricity providing CFA of up to 40% of project 

cost; 

• The Government Producer Scheme targeting 12 GW of grid-connected solar PV 

projects that offered Viability Gap Funding (VGF) of up to R1 375 000/MW39, if locally 

manufactured solar PV cells and modules are used; and  

• The Solar Rooftop Scheme that involved provision of CFA to the residential sector 

capped at 4 GW and to the distribution companies who added the capacities to the 

grid regardless of the sector, capped at first 18 GW installed (MNRE 2019). The 

scheme was specifically designed only to target the residential sector and distribution 

companies. This is because the other sectors such as commercial, industrial, 

institutional, and government did not enjoy a tariff subsidy and installation of rooftop 

solar PV projects on their buildings was already economic viable without the additional 

incentive  (MNRE 2019). With respect to the actual support provided, the following can 

be summarised: 

o The scheme was to be implemented through distribution. Since residential 

electricity tariffs have been heavily subsidised by the commercial and industrial 

users, the CFA to the residential customers was structured to make it attractive 

for them to instal rooftop solar PV systems. More specifically, for the first 3 kW 

of the installed system a 40% CFA was given, for the capacity beyond 3 kW 

but up to 10 kW a further 20% is provided, and for group housing societies or 

residential welfare associations a 20% CFA was provided for systems up to 

500 kW with the cap of 10 kW per house.    

o With regard to distribution companies, the scheme tried to incentivise the 

companies to accelerate their instalment of solar PV projects; therefore, it was 

eligible only for the additional 10% and more of installed capacities that have 

                                                
37 Rs 25 lakh @ ZAR0.2/Rs1 exchange rate, where lakhs equals 100 000 
38 Rs 5050 crore @ ZAR0.2/Rs exchange rate, where I crore equals to 10 000 000 (10 million) 
39 Rs 70 lakhs @ ZAR0.2/Rs1 exchange rate, where lakhs equals 100 000 
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been delivered above the base year, which was deemed to be 2019. The 

scheme allowed for the reduced costs of up to 15% on the added capacity.  

• A solar-off grid scheme targeting to add 25 750 MW of solar and other renewables, 

including 10 GW of decentralised ground mounted grid connected renewable power 

plants; and  

• A Scheme to scale up the use of renewables for rural productive uses that offered a 

30% subsidy on project costs. 

Various development financial institutions (DFIs) have made funds available to the local 

financial system to enable the implementation of the above schemes and increase access to 

finance by interested parties. As indicated by Garg & Buckley (2019), the World Bank 

committed US$625 million to be used for provision of discounted, long tenor finance to the 

suppliers of solar PV units and the consumers wishing to install them. This financial support 

was implemented with the State Bank of India. The Asian Development Bank and New 

Development Bank also provided concessional loans to the tune of US$750 million that have 

been distributed to the state Bank of India, the Punjab National Bank, and the Canara Bank 

(Garg & Buckley 2019). The German DFI KfW extended Euro200 million targeting specifically 

rural projects (Garg & Buckley 2019). 

Only one of the schemes mentioned above explicitly stated that it supports ESS projects, 

among others. This is the scheme targeting Andaman & Nicobar and Lakshadweep islands 

that offers CFA of up to 40% of project cost. Importantly, the scheme only provided for Battery 

Energy Storage Systems (BESS), whether deployed as standalone or in conjunction with solar 

PV, and not any other energy storage technology. This means that the Indian government has 

been thus far focusing on the achievement of its renewable energy targets, while also 

developing its domestic manufacturing capabilities, and have yet to advance into the ESS 

schemes. Furthermore, when it comes to energy storage, the focus appears to be on battery 

technologies. Similar to the approach taken with solar PV, the country aims to develop its own 

battery manufacturing capabilities and use this to drive the economic growth and job creation.  

The combination of solar rooftop with energy storage is already financially attractive for the 

commercial and industrial customers in India, who incur massive electricity tariffs; thus, 

reducing the need for the subsidisation of this particular sector (Climate Policy Initiative 2021). 

More specifically, in 2020-2021, industrial users paid ZAR49 per kVA per month of fixed 

charges and an additional ZAR1.5240 per kVAh, while commercial users incurred the same 

fixed charges and paid between ZAR1.1841 and ZAR1.6742 per kVAh depending on the 

apparent power compared  (DERC 2020). With the utility-scale solar PV tariffs ranging 

between R0.49-R0.56/kWh43 in 2020 (ETEnergyWorld 2020), the above tariffs approved by 

Delhi Electricity Regulatory Commission (DERC) clearly create a business case for solar PV 

projects deployment by commercial and industrial users. This is also reflected in the following 

figure that benchmarks costs of wind and solar power versus electricity in major Indian states. 

                                                
40 Rs 7.75 at ZAR0.2/Rs exchange rate 
41 Rs 6.00 at ZAR0.2/Rs exchange rate 
42 Rs 8.50 at ZAR0.2/Rs exchange rate 
43 Rs 2.50 and R2.87 / kWh at ZAR0.2/Rs exchange rate 
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Figure 3-1: Comparison of costs of wind and solar power versus electricity in major Indian states, where 

LT stands for Low Tensions and HT stands for High Tension (WRI India 2020) 

With the solid business case for commercial and industrial users to switch to embedded 

generation, some of the distribution companies have started to resist the net metering scheme 

to avoid loss of revenue, which in turn led to creation of barriers for their further deployment. 

The country is divided into multiple states, and each have its own distribution companies, 

which can be roughly equated to the South Africa’s situation with over 250 municipalities and 

Eskom, each providing their own distribution networks. The financial viability of the distribution 

companies is reliant on the continued demand for electricity from the highest paying 

consumers such as commercial and industrial users. With the tendency of these customers to 

install their own solar PV systems and the introduction of net metering, the revenue of 

distribution companies has been dwindling. As a result, the latter started to resist the net 

metering mechanism, leading to the capping of solar power plants to 1 MW by most states to 

prevent achievement of economies of scale and in doing so curtail the revenue losses (Climate 

Policy Initiative 2021). In some states, the net metering mechanism was replaced by gross 

metering, where the compensation was 

calculated on the basis of the weighted average 

tariff of large-scale solar projects (Climate Policy 

Initiative 2021). This assisted in curtailing the 

returns that could be earned by developers and 

the speed at which the capacities were installed 

in the commercial and industrial sector. This also 

assisted with reducing the burden on the system 

as net metering effectively uses the grid as long-

term storage by the consumer, which gross 

metering does not (IEA 2021b). 

The above example clearly shows that with the structure of the electricity system in India, the 

deployment of renewables and BESS needs to provide for the involvement of distribution 

companies to ensure their buy-in and continued sustainability. Aspects that were suggested 

to be investigated further in this regard included channelling subsidy incentives for pilot 

projects with customers; forming partnerships with private sector energy service companies 

(ESCOs) to install storage at the distribution sub-station level; and providing financial 

incentives for the integration of storage into rooftop solar PV projects at the point of 

consumption (Climate Policy Initiative 2021).  

Based on the experience with the renewable energy projects, and specifically solar PV 

projects described above, it is evident that having enabling environment comprising of a set 

of transparent, comprehensive, long-lived, and comprehensive policies (Shrimali & Jindal 

Mitigation against the loss of revenue 

 

Distribution companies’ revenue has been 

decreasing due to the commercial and 

industrial customers tendency to install 

solar PV systems. To mitigate against this, 

some companies capped such projects to 

1 MW to prevent economies of scale. In 

some states, distribution companies 

replaced the net metering mechanism with 

gross metering mechanisms. 
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2021); financial schemes; and tariffs are key to the wide-scale deployment and adoption of 

BESS. And while such enabling environment for BESS in India is still in the nascent stage 

compared to solar PV, for example, India has already started putting it in place as discussed 

in the following paragraphs.  

Policy and procurement actions  

The ESS Roadmap for India for 2019-2032 (ISGF 2019) stated that the push for energy 

storage should come from policy makers and regulators. This was recommended to be done 

through the development of technology-agnostic policies, to overcome a resistance that 

utilities often exude when faced with any new technology (ISGF 2019). This involves, among 

others, integrating energy storage into the country’s energy master plan and energy storage 

(ISGF 2019).  

The National Electricity Plan 2018: Generation did not incorporate energy storage due to its 

“nascent stage”. However, the Report on Optimal Generation Capacity Mix for 2019-30 

released by CEA in December 2020  (WRI India 2020) recognised the disruptive power of 

BESS to change the energy mix in the country and its complimentary benefits to the 

renewables. In June 2021, The Ministry of Power extended the waiver of Inter-State 

Transmission System (ISTS) charges on power generated by solar and wind, as well as BESS 

and pumped hydroelectric storage by 2025. This was done with the intention to promote, 

among others, BESS to projects for meeting the balancing requirement of the grid caused by 

large scale integration of renewables into the grid (The Times of India 2021).  

There has been movement on the procurement framework. In mid-July 2021, the Power and 

Renewable Energy Minister announced the intention to release tenders for 4 000 MWh of 

storage as ancillary for the country’s four Regional Load Dispatch Centres (RLDC) (ET 

Government 2021). Part of the installed energy storage was envisaged to assist with dealing 

with fluctuations of solar and wind energy connected to the grid (i.e. for grid stability) (ET 

Government 2021). Part of the energy storage capacity was to be made available to the asset 

developers for use on commercial basis to allow them to “park their energy” during peak 

production by solar and wind and release it during the peak demand (ET Government 2021).  

From the above is is clear that India has been falling behind on revising its policy environment 

to enable a wide adoption and deployment of energy storage systems. While some movement 

is observed at the generation level and transmission level, there has been no targeted policies 

to enable a wider deployment at the distribution level. Considering that distribution companies 

have already become hostile towards rooftop solar projects due to the threat of 

disintermediation, India has yet to rejuvenate its policy framework to allow for the development 

of a wider range of energy storage applications at the distribution level (Climate Policy Initiative 

2021). If anything, the focus thus far has been directed towards the creation of the enabling 

policy environment for the deployment of charging infrastructure, which as indicted below is 

seen as a service provision and does not involve generation or storage of energy.    

In order to pave the way for the large-scale deployment of EVs in the country, the Ministry of 

Power first provided various clarifications with regard to charging of batteries and its 

treatment in the context of the Electricity Act of 2003. Brought by deliberations in various 

forums, the Ministry of Power (2018) issued a clarification on 13 April 2018 that charging of 

batteries of electric vehicles through charging stations did not require any license as such 

activity was a service and did not include sale of electricity as such electricity was consumed 



ASSESSING THE VIABILITY OF UTILITY-SCALE ENERGY STORAGE: POLICY STUDY       

 

  

P A G E  | 63 

 

at the premises (i.e. charging stations), nor did it involve further distribution or transmission of 

electricity. This considerably reduced the legal requirements for setting up charging 

infrastructure officially making them a de-licensed activity and allowing any individual or entity 

to set up charging stations in line with the set of specification (Ministry of Power 2019).  

The first regulations related to charging infrastructure was released by the Ministry of Housing 

and Urban Affairs and spoke to Amendments in Model Building By-Laws for Electrical Vehicle 

Charging Infrastructure in 2016 to enable installation of such infrastructure at the buildings. 

However, a faster adoption of EVs in the country and to encourage preparedness of 

Electricidal Distribution System to adopt EV charging infrastructure was enabled by the 

release of Guidelines and Standards for Charging Infrastructure for Electric Vehicles by 

the Ministry of Power in 2018, which have been amended in 2019 and 2020 following 

submissions made by stakeholders.  

The Revised Guidelines and Standards (Ministry of Power 2019) specified the requirements 

for public charging infrastructure, including requirements for long range EVs or heavy duty 

EVs, provided location specifications, outlined approach to the determination of tariffs and 

service charges, and provided a rollout schedule split into two phases. It also tasked the CEA 

to create and maintain a national online database of all public charging stations (PCS) through 

distribution companies.  

Given the delineation of the country into states and the latter having their own governments, 

each State government was also tasked to nominate a Nodal Agency, which in most instances 

was expected to be the State Distribution Company (Ministry of Power 2019).  In the past five 

years, 14 States in India have subsequently introduced and adopted EV policies, which 

outlined the respective State’s approach to deployment of EVs and charging infrastructure in 

its jurisdiction. These polices set the targets to be achieved and often included incentive 

schemes to facilitate the adoption of the technology.  

Incentive schemes 

The Roadmap (ISGF 2019) recommended the development of the energy storage market 

through targeted financing schemes. The latter was suggested to include VGF for battery 

storage, which was previously used in India to support the deployment of large scale solar 

parks (Shah 2021) and, as indicated above, has been used as part of Government Producer 

Scheme. As of writing this report, though, no schemes have been announced by the Indian 

government that focused specifically on the deployment of BESS. Thus, the deployment of 

BESS systems has been lacklustre with the first grid-connected community energy storage 

system coming online only in 2021 (Colthorpe 2021b).  

As announced in the news (Colthorpe 2021b), the first of its kind battery storage system was 

introduced in Delhi in March 2021. The distribution company, which is a joint venture between 

Tata Power and Government of Delhi, set up a 150kWh / 528KWh grid-connected BESS that 

aimed to serve the area of about seven (7) million customers. The BESS would charge during 

off-peak times and discharge electricity to the grid during peak times. This was to defer 

investment into the additional infrastructure required for “peak shaving” and to protect 

distribution transformer equipment, as well as to ensure continued supply of power during 

outages.  

A completely different picture emerges when it comes to the charging infrastructure, though. 

As mentioned earlier, various EV policies adopted by the States have included, among others, 



ASSESSING THE VIABILITY OF UTILITY-SCALE ENERGY STORAGE: POLICY STUDY       

 

  

P A G E  | 64 

 

incentives for the deployment of charging infrastructure. While each State devised their 

own policies in this regard, the following are some of the examples: 

• Government of Gujrat (2021) offered 25% capital subsidy for equipment and 

machinery capped at ZAR5.144 million per station for the first 250 commercial PCSs. 

PSCs were also exempt of 100% electricity duties. 

• Government of National Capital Territory of Delhi (GNCTD) (2020) promoted 

installation of Private Charging Stations (PrCS) offering 100% for purchase of charging 

equipment up to ZAR30 50045 per charging point and committed to provision of 

subsidised for PCS. 

• Government of Karnataka  (2017) offered a 25% capital  subsidy on equipment and 

machinery to maximum of ZAR5.146 million per station for the first 100 fast charging 

stations and a capital subsidy of 25% for charging equipment and machinery for battery 

switching/swapping stations targeting various types of EVs. 

Tariffs  

Another critical component of the enabling framework needed to facilitate the deployment and 

uptake of battery energy storage in India was tariffs. Tariffs need to be sufficient to make it 

financially attractive for investors to develop any energy capacity, including energy storage 

capacities.  

As indicated in the table below, the 2020 cost of solar plus BESS was estimated at 

ZAR0.77/kWh and is expected to drop to ZAR0.71/kWh in 2021, and to reduce further to 

ZAR0.69/kWh by 2030. At the same time, with the cost of electricity from coal expected to 

continue increasing, even more cost-effective new pithead coal power plants are expected to 

produce electricity at higher cost in 2023; thus, the cost of solar plus storage is expected to to 

be cheaper by 2023 (Shrimali & Jindal 2021). 

Table 3-4: Comparison of costs of new coal versus solar and BESS 

 
New Coal (Non-Pithead)  New Coal (Pithead)  

Solar plus BESS (4-

hour) 

Rs/kWh ZAR*/kWh Rs/kWh ZAR*/kWh Rs/kWh ZAR*/kWh 

2020 4.480 0.88 3.498 0.69 3.903 0.77 

2023 5.091 1.00 4.078 0.8 3.625 0.71 

2030 5.878 1.15 4.835 0.95 3.496 0.69 

*ZAR0.2/Rs exchange rate 
(Shrimali & Jindal 2021) 

IEA (2021b) also argued that effective price signals must be implemented to provide the right 

incentives for system-friendly investment. The Roadmap (ISGF 2019) emphasised that BESS 

tariffs needed to differentiate among different types of services provided and should be 

calculated on the basis of benefits brought by a particular service provided by energy storage. 

For example, the tariffs for energy storage used during peak hours and the tariffs used during 

off-peak hours to charge energy storage needed to be different (ISGF 2019). Prioritisation of 

the dynamic time-of-day tariffs (for commercial and industrial consumers with advanced 

metering options) and eliminating cross-subsidies was also recommended by IEA (2021b). 

IEA (2021b) though further empathised that peak hours and local peak requirements will need 

                                                
44 Rs10 laks @ ZAR0.2/Rs1 exchange rate, where lakhs equals 100 000 
45 Rs 6 000 @ ZAR0.2/Rs1 exchange rate 
46 Rs1 000 000 
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to be reviewed regularly for a timely adjustment of tariffs with shifts in peak times. ISGF (2019) 

also recommended that in addition to the sum of operational and capacity values that defined 

the benefits of a particular energy storage services, benefits such as avoided costs of GHG 

emissions, local environmental benefits, and energy security that prevents increases in fuel 

prices should also be considered. 

Time-of-Day (ToD) is not new in India. For example, GNCTD (i.e. Delhi) introduced ToD tariffs 

in its first tariff order for Financial Year 2004-2005. The ToD tariff in the schedule released by 

DERC (2020) was applicable to all non-domestic consumers whose sanctioned load was 

10kW/11kVa and above. ToD was also optional for all other three phase connections including 

domestic connections, who could move back to non-ToD regime only once within the financial 

year (DERC 2020). For consumers to opt for ToD tariff though, they needed to upgrade their 

meters, and the costs of such upgrades were to be borne by the consumer (DERC 2020). The 

time slots for the peak and off-peak hours and rebates determined are outlined in Table 3-5, 

where the other than peak and off-peak hours were subject to normal tariffs.  

Table 3-5: ToD tariff applicable for FY 2020-2021 in GNCTD as determined by DERC  

Month Peak hours 
Surcharge on 

energy charges 
Off-peak hours 

Rebate on 

energy 

charges 

May-September 
14.00-17.00 

22.00-01.00 
20% 04.00-10.00 20% 

(DERC 2020) 

From the above, it can be noted that the ToD in the National Capital Territory of Delhi was not 

available for the entire duration of the year but only during the hotter months of the year. This 

could be linked to the fact that these are also the months when the use of air-conditioning 

system for cooling surged in India. Noteworthy, however, is that the current tariff structure in 

GHCTD only differentiates customers and is not BESS-specific. Thus, it could be argued that 

India has yet to devise the tariff system that supports the deployment of BESS, although it is 

clear that its experience with ToD can notably speed up the process.  

The tariff structure of GHCTD have also been amended to provide for the development of 

charge infrastructure to support EVs in the country. As indicated by DERC (2020), the 

tariffs for charging stations for e-rickshaw/e-vehicle on single point delivery/swapping of 

batteries was set at ZAR0.8847/kVAh for the supply at Low Tension (or Low Voltage) consumer 

and ZAR0.7948/kVAh for the supply at High Tension (or High Voltage) consumers.  

The Government of Utar Pradesh, besides providing the charges for PCS, also differentiated 

charges in terms of ToD. With the tariff for PCS set at ZAR1.51/kWh for LT consumers and 

ZAR1.43/kWh for HT consumers for 2019-2020 (PERC 2019), the following changes to the 

energy charges were applied considering the month and time of the day: 

Table 3-6: ToD energy charge structure for FY 2019-2020 in Utar Pradesh as determined by PERC  

Time of day Summer: April-September Winter: October - March 

05:00 – 11:00 (-) 15% 0% 

11:00 – 17:00 0% 0% 

                                                
47 Rs 4.50 at ZAR0.2/Rs exchange rate 
48 Ts 4.00 at ZAR0.2/Rs exchange rate 
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Time of day Summer: April-September Winter: October - March 

17:00 – 23:00 (+) 15% (+) 15% 

23:00 – 05:00 0% (-) 15% 

(PERC 2019) 

In order to allow for the consumptions linked to charging of EVs be recorded and billed as per 

applicable tariff, PCS were tasked to make separate metering arrangements (Ministry of 

Power 2019). While private charging at residences and offices was permitted and was to be 

facilitated by distribution companies (Ministry of Power 2019), the tariff schedule for GNCTD 

(DERC 2020) suggested that the applied tariff at such premises shall be the same as 

applicable for the relevant category of connection at such premises from which the e-rickshaw 

/ e-vehicle is being charged. The same approach was followed for domestic and other 

consumers in Utar Pradesh; however, it required setting a separate connection for EV 

charging station on the premises of a multi-storey building and set a separate tariff at 

ZAR1.22/kWh and ZAR1.16/kWh depending on the connection (PERC 2019). 

3.3 Case study analysis 2: The Philippines  

3.3.1 Setting the context  

Indicator 
Philippines South Africa  

2020 2020 

Population (million) 108.8 59.6 

GDP (PPP) US$919.4 bn US$717.4 bn 

GDP per capita (PPP) US$8 452 US$12 032 

Installed capacity 25.5 GW 51.6 GW 

% of renewables  28.9% 16.1% 

Quality of electricity supply (rank among 133 (2010), 

144 (2015); 140 (2018)) 

92 in 2018 (from 87 in 2015 

and in 2010) 

97 in 2018 (from 99 in 

2015 and 100 in 2010) 

Average total duration of outages (in hours) 

experienced by a customer per year  
2.2 (from 3.4 in 2015) 6 (from 6.4 in 2019) 

Average number of service interruptions 

experienced by a customer in a year  
3.6 (from 6.6 in 2015) 

30.5 (from 64.3 in 

2016) 

Price of electricity (US cents per kWh) 18.1 (from 15.2 in 2015) 16.1 (from 9.9 in 2015) 

(DoE 2019b; IMF 2021; The World Bank 2018, 2021a) 

The Philippines is an archipelagic country comprising of 7 100 islands located in the East Asia 

Pacific region (DOE 2021). With Manila as a capital, the country is split into three main 

geographical divisions, namely Luzon, Visayas, and Mindanao (DOE 2021). In 2020, just 

under 109 million people populated the country, making it roughly two times the population of 

South Africa.   

The Philippines is “one of the most dynamic economies in the East Asia Pacific region” (The 

World Bank 2021b). Following the transition from an agricultural to services and manufacturing 

economy, the country sustained an average growth of 4.9% in the past decade with GDP 

reaching US$919 bn in 2020 (IMF 2021). During that period, the country has moved from a 

lower middle income to an upper middle-income country with GDP per capita (PPP) of 

US$8 452. 

The continued growth of The Philippines economy was enabled by, among others, the 

continued investment into the electricity generation capacity to meet the growing demand 



ASSESSING THE VIABILITY OF UTILITY-SCALE ENERGY STORAGE: POLICY STUDY       

 

  

P A G E  | 67 

 

created by the residential and commercial sector, and to a smaller extent by the industrial 

sectors. Between 2018 and 2020 alone, the country added over 6.7 GW of installed capacity 

with The Philippines actively promoting the participation of the private sector in electricity 

generation, which was enabled by the Electric Power Industry Reform Act (EPIRA) (ADB 

2016). Despite the continued addition of new capacities to the grid, The Philippines’s electricity 

supply suffers from outages when the grid is unable to manage the sharp increase in demand. 

As a result, the country was ranked 92 out of 140 in terms of quality of electricity – just a few 

spots above South Africa.  

Most of the generation capacity in The Philippines is connected to the national power grid. 

The country, though, also encompasses numerous areas (i.e. small islands and mountainous 

areas on the main islands) where connection to the grid was not techno-economically viable 

and that are serviced by off-grid solutions (Gulagi et al. 2021).  

The country electricity sector is one of the most extensively privatised power sectors in the 

region. The generation segment of the country’s electricity sector comprises of numerous 

Independent Power Producers (IPPs) and Public Assets and Liabilities Management 

Corporation (PALMC) (DOE 2019). The transmission sector is handled by the privately-owned 

National Grid Corporation of The Philippines (NGCP) (Gulagi et al. 2021). The distribution 

sector consists of private investor-owned utilities (PIOIs) and electric cooperatives (DOE 2019; 

Gulagi et al. 2021). Among the distribution companies, Manila Electric Company (MERALCO) 

and Batangas I Electric Cooperative, Inc. (BATELEC I) are the largest private investor-owned 

utility and electricity cooperative, respectively (DOE 2019). The country’s power sector also 

includes the retail electricity sector that comprises of directly connected customers (i.e. non-

utilities) and other service providers (ADB 2016). The energy storage systems are integrated 

across the electricity supply chain depending on intended applications (Gulagi et al. 2021). 

Following the privatisation of the power sector, various cross-subsidies that existed in the 

electricity supply industry were abundant, including cross-subsidisation by industrial and 

commercial end-users of residential and public sector consumers (ADB 2016). And while the 

privatisation pursued the reduction of electricity costs as one of its objectives, the affordability 

of electric power remained a challenge (ADB 2016).  

Based on the 2019 energy statistics (DOE 2019), coal and natural gas remain the main 

sources for power generation in The Philippines (they are mined/extracted locally) with new 

added capacities’ taking place in the last few years. The energy mix in the country, however, 

is undergoing a change with an equal focus being given towards deployment of renewable 

energy sources. The main baseload capacity is provided by coal-based power stations with 

over 10.4 GW being already deployed in 2019 and 4 GW already committed for the 

deployment in the near term (DOE 2019). At the same time, the contribution of renewables 

towards the total installed capacity is not that far behind with 7.4 GW in 2019 (DOE 2019). Of 

this, though, conventional renewables in the form of hydro accounted for almost half of the 

installed capacity, followed by geothermal and smaller contributions of solar, wind, and 

biomass (DOE 2019). Worth noting, though, is that the composition of the energy mix differs 

from island to island, depending on the nature of indigenous resources.  

Energy security is part of the government’s agenda (ADB 2016). As outlined in the Philippine 

Energy Plan (PEP) 2018-2040 (DOE 2018), this implies becoming (a) self-sufficient by utilising 

the indigenous energy resources and (b) energy-independent by completely eliminating 

dependence on imported fuels. This was envisaged to be achieved by shifting the energy mix 
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from being dominated by conventional energy to greater integration of renewables and 

alternative fuels. Such a shift was also envisaged to assist the country in meetings its Paris 

Agreement commitment to reduce its GHG emissions, which was set to 75% for the period 

between 2020 and 2030 below the baseline (Republic of the Philippines 2021).  

With the projected installed capacity of just under 51 GW by 2030, the country envisaged to 

achieve just over 50% contribution by renewables, including conventional (i.e. hydro) and 

modern renewable energy sources. As outlined in Table 3-7, relative to the 2018 position, this 

capacity was envisaged to increase from 7.2 GW in 2018 to 26.3 GW under Clean Energy 

scenario or 25.3 GW under Reference scenario by 2030. As shown in the table below, the 

additions were envisaged primarily through the deployment of 10 GW of solar and 5.5 GW of 

hydro, followed by 1.6 GW of wind.  

Table 3-7: Philippines projected renewable energy installed capacities  

Technology 
2018 

status 

2030 

Reference scenario Clean energy scenario 

Installed 

capacity 

Addition 

relative to 2018 

Installed 

capacity 

Addition relative 

to 2018 

Geothermal 1,944 1,890 - 54 1,890 - 54 

Hydro 3,701 9,247 5,546 9,920 6,219 

Biomass 258 660 402 660 402 

Solar 896 11,393 10,497 11,393 10,497 

Wind 427 2,076 1,649 2,396 1,969 

All renewables 7,226 25,266 18,040 26,259 19,033 

% of total  30.3% 49.6% 66.6% 51.8% 70.7% 

(DOE 2018) 

3.3.2 Energy storage rationale, vision, and targets  

The rationale for energy storage in The 

Philippines stems from the government’s pursuit 

to become more self-sufficient, green, and 

independent when it comes to energy 

generation. With the more variable power added 

to the grid (and specifically solar power that has 

high generation variability), the need to secure 

stability and security of the grid rises.  

With the quality and strength of the grid in the country being subject to seasonal variations, 

the challenges vary from island to island. Where, the Luzon Island needs significant and 

sustained investments into the grid to allow for the connection of new power generation 

projects, the focus in Visayas is more on alleviating the grid constraints due to excess capacity 

created as a result of coal-fired and solar generation projects entering the system (ADB 2016).  

In 2016, under the feed-in-tariff programme, the Negros Island (part of Visayas) saw the 

addition of 279 MW of solar capacity. The legal framework for renewable energy in The 

Philippines was constructed in such a way that solar energy dispatch is given priority over 

traditional generation (Rogol 2016). As a result, the must-dispatch status of solar and 

variability of electricity generated from this resource led to significant grid management 

challenges for the Visayas region (ADB 2016).  

Info box: Energy Storage System 

Energy Storage System refers to a facility 

acting as a load and a generator, which is 

designed to receive, store and convert 

such energy to electricity.  
(DoE 2019d)  
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As indicated in the figure below, with the 

addition of renewables, the Negros’ net load 

during a 24-hour period in the month of June 

has changed significantly, resulting in the so-

called California Duck Curve. It shows that 

between the first quarter in 2014 and the first 

quarter in 2016, solar penetration on the 

Negros Island increased by 321 MW. As a 

result, electricity consumers started using 

less electricity from the grid during the day 

hours, i.e. between 8.00 and 16.00, leading to 

the growth of the so-called “bely of the duck”. 

As the production of electricity by solar PV 

systems declined into the later afternoons 

and the evening, the demand for electricity 

from the grid sharply rose, as showing in Figure 3-2.   

 
Figure 3-2: The Negros grid between 2013 and 2016 (Rogol 2016) 

To manage the grid, electricity generators (even 

some solar ones) were called to curtail their 

productions, which created a risk of 

disinvestment in renewables (Rogol 2016). Since 

it is government’s intention to more than triple the 

capacity of renewables in the country in the next 

ten years (DOE 2018), alternative solutions 

needed to be sought to allow the country to 

realise the benefits renewables bring. This in turn 

translated into increased requirements for 

ancillary services, particularly responsive 

regulated reserves, as the need to counteract real-time fluctuations in renewable energy 

generation grew and will continue to expand (DOE 2018).  

Energy storage can assist in smoothing out the California Duck Curve; thus, assisting in 

dealing with the issue of grid stability caused by the increasing deployment of VRE sources. 

Up until recently, storage hydropower was the only generation technology providing regulating 

Info box: California Duck Curve 

Made famous by California Independent 

System Operator, the California Duck Curve 

shows the impact of increasing distributed solar 

PV capacity on the demand for grid electricity. 

As the capacity of solar PV increases, the 

demand for grid electricity falls during the day. 

The greatest decline is also observed during 

the middle of the day when solar PV production 

is at the highest, which is referred to as “the 

belly of the duck”. In the afternoon as PV 

production declines towards sunset, the 

demand for grid electricity can grow quite 

quickly – the neck of the duck.  
(IEA 2019) 

 

Info box: Energy Ancillary Services  

Ancillary Services refer to support services 

such as Primary Reserve, Secondary 

Reserve, Tertiary Reserve, Reactive 

Power Support and Black Start Capability 

which are necessary to support the 

transmission capacity and energy that are 

essential in maintaining power quality and 

the reliability of the Grid.  

(DoE 2019c) 
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reserves in The Philippines. However, its seasonal fluctuations added some challenges and, 

as a result, the country “has not yet reached the desired levels necessary for system reliability” 

(DOE 2018).  

As indicated in the table below, about 5.6 GW of hydropower (including pumped hydroelectric 

storage) is expected to be added in the near future. However, it is clear that the government 

has already started planning to augment the hydro storage using BESS. Included in the 

indicative projects are 14 power plants using BESS with a total capacity of 500 MW.  

Table 3-8: The Philippines indicative power projects as of December 2018 

Plant type No of projects Rated capacity % 

Coal  16 10 463 32% 

Oil-based 8 415.4 1% 

Natural Gas 5 4 060 12% 

Geothermal 5 200 1% 

Hydropower 100 4 675.6 14% 

Solar  93 10 098.6 31% 

Wind  24 2 843.4 9% 

Biomass 27 343.4 1% 

BESS 14 500.0 2% 

Total 292 33 099.4 100% 

(DOE 2018) 

As further indicated in Table 3-9, the majority of BESS projects are envisaged to have a rated 

capacity of 20 MW with only a couple reaching to 40 MW and one having 200 MW installed 

capacity.  

Table 3-9: BEES indicative power projects in The Philippines as of December 2018 

Region  Developers 
Number of projects and 

rated capacity 
Total  

Luzon 

ISOC Energy 1 X 40 MW 

220 MW 
SMCGP Philippines Energy Storage Co 

6 X 20 MW 

1 X 40 MW 

Visayas SMCGP Philippines Energy Storage Co 4 X 20 MW 80 MW 

Mindanao SMCGP Philippines Energy Storage Co 
1 X 20 MW 

200 MW 
1 X 200 MW 

(DOE 2018) 

The ESSs are meant to play a role not only at the generation and transmission levels, but also 

at the distribution levels. The country envisaged to move to a Smart Grid development level 

that is capable, among others, to optimise ESSs. As outlined in the NEP 2018-2020 (DOE 

2018), the integration of ESSs, among other activities, is seen as an enabler towards first 

achieving safety and reliability of the distribution grid, then improving its efficiency and 

attainment of flexibility and sustainability, and, finally, optimisation.  

At the distribution level, a paradigm shift on renewables was also envisaged, where the 

approach moved from the grid-centred approach to a consumer-centred use of renewables 

(DOE 2018). In this shift, renewable energy systems are categorised into three sets or 

baskets, such as (DOE 2018): 
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• Consumer + RE Systems: This basket encourages renewable development as 

consumers will use it in agriculture, fisheries, health, and education. This also looks at the 

integration of battery and other energy storage systems, as well as the use of information 

and communications technology (ICT).  

• Consumer + RE Systems + DU. The objective is to promote investments in the Net 

Metering Program, demand-side participation schemes and distributed energy systems 

through innovative, technical, and commercial approaches.  

• Consumer + RE Systems + DU + System and Market Operations. The basket aims to 

facilitate and improve compliance to the Renewable Portfolio Standard (RPS), Green 

Energy Auction Program (GEAP), Renewable Energy Rules, Green Energy Option 

Program (GEOP) and smart grid policy, among the other systems and policies. 

While there is a clear shift towards decentralised approach to the use of renewables, the 

application of ESSs, including BESS and hydro power, in The Philippines appears to be 

primarily focusing on FTM applications to stabilise the grid and ensure its security. The 

interventions that the government has been putting in place to support the development of this 

market and enable achievement of its vision is discussed in the net section.  

3.3.3 Energy storage market development  

The NEP 2018-2040 specified a range of plans and programmes that the country was to 

pursue to deliver on the PEP’s vision. One of these plans was to formulate enabling policies 

to push for the strategic pacing and mainstreaming of advanced and emerging technologies 

for power generation, including ESS.  

As indicated by the DOE (2019c), ESS technologies included BESS, compressed air energy 

storage, flywheel energy storage, pumped hydroelectric storage, as well as any ESS 

technologies that may be developed in the future. The indicative projects outlined in the above 

section, though, suggest that the immediate focus of The Philippines as far as energy storage 

is concerned is directed towards the deployment of more hydro storage and battery 

technologies. This is also evident from the amendments made in various rules and regulations, 

as discussed in the following section.  

Policy and procurement actions  

Just a year after the publication of the plan in 2018, the government released a circular that 

provided a framework for ESS in the electric power industry and informed the proponents 

on the way forward (DoE 2019c). The circular recognised ESS as a “technology that could 

manage intermittent operations of the VRE-generating plants’ output to ensure system 

stability” and that this was particularly relevant to the Visayas Grid that continued experiencing 

load dropping (DoE 2019c, p. 2). The circular, though, clarified that ESS technologies “are 

applied to serve a variety of functions in the generation, transmission and distribution of 

electric energy” (DoE 2019c, p. 2). These included (DoE 2019c): 

• Provision of Ancillary Services: ESS on its own or as integrated in a generating plant could 

be used to support the transmission capacity and energy that are essential in maintaining 

power quality and the reliability of the Grid. 

• Manage the Penetration of Renewable Energy: VRE generation companies could 

integrate ESS in its facilities for the sole purpose of mitigating its intermittent generation 

output, and not for increasing its capacity or generation entitled under feed-in-tariff.  
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• Transmission/Distribution Facilities Upgrade Deferment: ESS when connected to 

appropriate nodes could defer the need for additional transmission/distribution facilities 

upgrades by supplying the peak demand of grid/end-users through ESS.  

• Transmission Congestion Relief: ESS when connected to appropriate nodes could 

mitigate or eliminate the congestion when demand for power exceeds the transmission 

network capability that may lead to violation of thermal or voltage stability. 

• End-User Demand Management: In conjunction with net-metering facilities, ESS could be 

used to supply end-user energy requirements and/or provide back-up during power 

interruptions, as well as using the ESS when retail time-of-use prices are high and charge 

it when they are low.  

• Distribution Utility Demand Management: This involves the process of storing energy 

available during off-peak periods and discharging the stored energy in the power system 

during peak periods thereby reducing consumption from the Grid.  

• Micro‐Grid Formation: Involves the deployment of ESS in conjunction with local 

generation to supply a load or several loads connected or with no connection to the grid. 

Given the composition of the electric power industry, The Philippine government allowed the 

deployment of ESS at the generation, transmission, distribution, and customer levels. As such 

it clarified roles and responsibilities of various entities in relation to ESS depending on these 

entities’ market segment. More specifically (DoE 2019c):  

• ESS can be owned and operated by generation companies that are capable of supplying 

electricity. Such companies could have ESS as stand-alone generating facilities or they 

could be integrated in the existing generating facilities.  

• Directly connected customers could also own and operate ESS for their own use, but they 

were also obliged to include the operation of ESS as an ancillary service; thus, enabling 

access to the system by the System Operator.  

• End-users could also own and operate ESS to manage their energy demand, but their 

ESS were not seen as an ancillary service.  

• Distribution companies were tasked, among others, to ensure that they were able to 

connect ESS to their distribution networks and coordinate that connection with the System 

Operator, and report that to the Market Operator.  

• System Operators were not the owners or operators of ESS, but they were to consider 

ESS as “an alternative solution to address the transmission congestion and transmission 

facilities upgrade deferment”.  

• Maintenance of information on registration of ESS was to be managed by Market 

Operators, who are also tasked with determining of dispatch schedules and monitoring 

trading activities on the market. Market operators are non-stock, non-profit organisation 

in The Philippines.  

All transmission grid-connected ESS and 

distribution-grid connected ESS of selected size 

are mandated to register on Wholesale 

Electricity Spot Market (WESM).  However, prior 

2018, the Philippine WESM did not provide for 

grid-connected energy storage equipment 

(PEMC 2017b). And while it did accommodate 

pumped hydroelectric storage plants, due to its 

synchronous generator it was treated as a 

conventional electricity generating facility 

(PEMC 2017b). To enable the deployment of ESS in the electric power industry, energy 

Info box: System Operator  

System Operator refers to the entity 

responsible for generation dispatch, or the 

implementation of the generation dispatch 

schedule of the MO, the provision of AS, and 

operation to ensure safety, power quality, 

stability, reliability and security of the Grid.  

(DoE 2019c) 
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storage technologies needed to be accommodated in the WESM Rules and Market Manuals 

since they were to be registered in the system.  

In August 2018, the WESM Rules and Market Manuals were amended to accommodate 

for “energy storage system/s” as an additional category that generation units could be 

classified when generation companies register as WESM Members (other categories include 

scheduled generating unit, non-scheduled generating unit, must dispatch generating unit, and 

priority dispatch generating unit). The amendment was specifically made to allow for the 

participation of BESS or non-generator resources (NGRs), pumped-storage units (PMUs) or 

other types of facilities that may also fall under this category (DoE 2019c).  

According to the amended WESM Rules and Market Manuals, the focus was made on two 

technologies - BESS and PMU - defined as follows (DoE 2019c): 

• BESS classification applied to “a facility to a group of facilities connected at a common 

connection point that is capable of storing electrical energy through chemical reactions 

from which it is able to charge or discharge electrical energy to the power system and 

that can be dispatched to any operating level within their entire capacity range but also 

constrained by a MW or MWh limit to (1) generate energy, (2) curtail the consumption of 

energy in the case of demand response, or (3) consumer energy”; 

• PSU classification applied to “a facility or a group of facilities connected at a common 

connection point that is capable of storing water from a lower elevation reservoir to a 

higher elevation reservoir for the purpose of production of electrical power”. 

Generation companies that registered BESSs or PMUs with the WESM required to operate 

these according to scheduling and dispatch procedures. This means that The Philippines’ 

grids are operated under Central Dispatch Model and the generating units are “controlled” by 

the System Operator in the interest of achieving economic operation and maintenance of 

quality, stability, reliability, and security of the transition system (DoE 2019c, p. 2). Scheduling 

and dispatch procedures are informed by the load forecasts that take into account all types of 

generating units, including BESSs and PSUs since the amendment of the Rules.  

With the amendment to the WESM and the need to procure further ancillary services, which 

ESS can offer, the government of The Philippines issued circular on “Adopting a General 

Framework Governing the Provision and Utilisation of Ancillary Services in the Grid” in 2019 

(DoE 2019a). The circular also introduced the WESM Reserve Market, which was to be 

operating following the competitive tendering process and allow for trading of ancillary 

services.  

Looking after ancillary services is the responsibility of the NGCP that owns and operates the 

country’s transmission assets. Acting as a System Operator, the NGCP functions include 

operation and maintenance of the assets, system operations, and building new transmission 

lines and expanding substations. Based on the results of the assessment simulation studies, 

the NGCP determines the levels of ancillary services required for each grid in the country.  

As outlined in the circular DC2019-12-008 (DoE 2019a), all generating units above 10 MW for 

Luzon Grid, 5 MW for Visayas Grid, and 5 MW for Mindanao Grid to be tested and certified 

according to their respective ancillary services capabilities. Such capabilities were to be 

determined by considering the following classifications: 

• Regulating Reserve: Readily available and dispatchable generating capacity that is 

allocated exclusivity to correct deviations from the acceptable nominal frequency caused 

by unpredicted variations in demand or generation output; 
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• Contingency Reserve: Synchronised generation capacity from Qualified Generating 

Units and Qualified Interruptible Loads allocated to cover the loss or failure of a 

synchronized generating unit or a transmission element or the power import from a 

circuit interconnection; 

• Dispatchable Reserve: Generating capacity that is not scheduled for Regular Energy 

Supply, Regulating Reserve or Contingency Reserve, or interruptible loads not 

scheduled for Contingency Reserve, and that are readily available for dispatch in order 

to replenish the Contingency Reserve Service whenever a generating unit trips or a loss 

of a single transmission interconnection occurs; 

• Reactive Power Support Ancillary Service: Capability to supply Reactive Power to, or 

absorb Reactive Power from, the Grid in order to maintain the bus voltage within five 

percent (±5%) of its nominal voltage; 

• Black Start Ancillary Service: Ability of a generating unit, without assistance from the 

Grid or other external power supply, to recover from a shutdown condition to an 

operating condition in order to energize the Grid and assist other generating units to 

start. 

According to the NGCP’s Transmission Development Plan 2020-2040, two plants with storage 

capacities have signed Ancillary Service Procurement Agreement (ASPA) as of 2020. These 

included (NGCP 2020): 

• Kalayaan Pump Storage with a regulating reserve of 90 MW, contingency reserve of 90 

MW, and dispatchable reserves of 180 MW/unit. This facility was also registered for 

reactive power support and black start ancillary service.  

• Masinloc Advancion Energy Storage Array with 20 MW of regulating reserve. This plant 

was not registered for any other ancillary services.  

When it comes to the charging infrastructure for EVs, similar to India, it is considered to be 

a “service station” designed to simultaneously fast charge multiple vehicles similar to 

gasoline/diesel stations or a network of at least five (5) charging stands (DTI 2021). Thus, 

charging infrastructure in The Philippines is not considered to be linked to ESS and, therefore, 

is not treated as generation units. 

Incentive schemes 

Provision of incentives in The Philippines is guided by Investment Priority Plans (IPP) that 

identify the preferred activities for investment. The first mention of battery energy storage was 

in the 2014 IPP, which identified ancillary services among the preferred activities for 

investment.  

In the 2014 IPP, ancillary services to be prioritised for investment included test-drilling for 

geothermal exploration and support services such as “frequency regulation and contingency 

reserves, voltage control, load following, reactive power support, and black start capability 

which are necessary to support the transmission capacity and energy that are essential in 

maintaining power quality and the reliability and security of the grid” (BoI Phillipines 2014). 

The latter, as further explained in the 2014 IPP (BoI Phillipines 2014), included commercial 

energy storage that would require the setting up of a battery storage facility. As explained, the 

battery energy storage facility registered to provide an ancillary service was envisaged to help 

ensure the reliability of the power system by stabilising the supply of electricity in the grid and 

in meeting peak power demand (BoI Phillipines 2014). Battery energy storage was also seen 

to store electricity when the demand was low and serve as a back-up load to avoid power 
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outages due to sudden breakdowns or emergency shutdowns of the old fleet of power 

generation plants (BoI Phillipines 2014).  

While 2014 IPP promoted ancillary services as the preferred incentive activities, the 2017 IPP 

(BoI Phillipines 2017) was the first Plan to specifically refer to “the establishment of battery 

energy storage systems" under the preferred activities. The focus on BESS was also retained 

in the 2020 IPP.  

Various incentives are made available to the developers of projects under the preferred list of 

investment activities. These include: 

• Income Tax Holiday (ITH) for six years; 

• Exemption from taxes and duties on imported spare parts; 

• Exemption from wharfage dues and export tax, duty, impost and fees; 

• Modified duty rate for capital equipment; 

• Tax credits; 

• Additional deductions from taxable income; 

• Employment of foreign nationals; 

• Simplification of customs procedures; and  

• Importation of consigned equipment. 

For projects to be eligible to receive incentives, they need to receive the Certificate of 

Endorsement, which is received from the Investment Promotion Office at the Department of 

Energy. This was acquired for one of the first BESS systems deployed by SMCGP Philippines 

Energy Storage Co in The Philippines in 2015. 

From the above, it is clear that The Philippines does not create a separate set of incentives 

for BESSs but rather provide the same financial benefits to any project that forms part of their 

priority activities over a particular period. Although not supported by any empirical evidence, 

the provided incentives appear to be sufficiently attractive for the companies to invest in 

BESSs. 

In the last few years, the plans for the deployment of ESSs and specifically BESSs has 

significantly picked up in The Philippines. The NEP 2018-2040 indicated about 500 MV worth 

of BESS projects; however, it did not provide any timeframes of when these would be 

deployed. The review of various news articles revealed that many of these projects 

(particularly those commissioned by SMCGP Philippines Energy Storage Co) are already 

coming online and more are planned to be deployed. Since SMCGP Philippines Energy 

Storage Co is one of the generation companies, most of these projects are deployed at the 

generation level and could be assumed to aim to improve flexibility and reliability of the 

respective grids.  

In 2019, the government also promulgated the Energy Virtual One-Stop-Shop (EVOSS) 

(Congress of the Phillipines 2019), which is an online system meant to assist in decision-

making regarding permits and certification of generation, transmission, and distribution 

projects. Although not specifically designed for BESS project, such a system enables cutting 

on the red tape during their establishment. 
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Tariffs 

The Philippines generation market is liberalised. Distribution and retail companies procuring 

power mainly through long-term bilateral transactions with power generators, with some of the 

power also procured though trades on the WESM run by the PEMC (Yokota & Kutani 2017).  

All generation grid-tied units need to be registered with the WESM under provision of specific 

services. Considering the different ranges of services that ESS can provide, The Philippines 

market allows for differentiation of prices according to such services. However, considering 

the liberalised nature of the market in the Philippines, the tariffs are not imposed by the 

regulator but are determined based on the offers submitted by the owners and operators of 

the generating units.  

At the generation and transmission level, in the case of the BESS, generation companies are 

required to submit Energy Storage Systems Offer (DoE 2018). In 2016, 10 MW of BESS 

was registered with the WESM, which was owned by Masinloc Power Partners Co. Ltd (PEMC 

2017a). In 2020, another 20 MW was added to the WESM by SMCGP Philippines Energy 

Storage Co (PEMC 2021) with the average offer price reflecting true cost generation rate  

standing at PhP17.1/kWh, which translates into ZAR5.72/kWh. 

Table 3-10: The average offer prices based on plant type for 2020 season  

Plant type 

Cool Dry (26 Nov to 25 

Feb) 

Hot Dry season (26 

Feb to 25 May) 

Rainy season (26 

May to 25 Nov) 

PHP/kWh  Rand/kWh49 PHP/kWh  Rand/kWh PHP/kWh  Rand/kWh 

Battery 17.1 5.72 17.1 5.72 17.1 5.72 

Coal 0.966 0.32 1.31 0.44 0.14 0.05 

Geothermal -0.583 -0.19 0.604 0.20 -0.465 -0.16 

Hydropower 9.633 3.22 12.833 4.29 9.79 3.27 

Natural Gas 1.097 0.37 0.477 0.16 0.377 0.13 

Oil-based 18.288 6.12 22.455 7.51 21.766 7.28 

(PEMC 2021) 

Where BESS is also registered to provide ancillary services, a Standing Reserve Offer for 

each dispatch interval for each day of the week in accordance with the timetable also needs 

to be submitted (DoE 2018). Such standing reserve offer applies until revised or updated by 

the scheduled generator registered as an Ancillary Services Provider (DoE 2018). Not all 

BESS, however, are required to be registered with the WESM. As indicated earlier, generation 

units below a certain grid threshold could be registered voluntarily. 

Acknowledging the insufficient grid reserves levels, the NGCP NGCP (2021) announced the 

plans to launch the open and public bidding to procure ancillary services. However, the 

company empathised that this solution would not resolve the blackout that the country 

experienced as the latter can only be addressed by increasing the generation capacity. As 

indicated in the press release, the contracting of ancillary services will “not result in additional 

supply, it will only lead to a change in payment terms where all power, used or unused, will 

have to be shouldered by the public” (NGCP 2021). While the tariffs for ancillary reserves are 

not regulated, the NGCP suggested the Energy Regulatory Commission (ERC) to consider a 

                                                
49 Using PHP2.98/Rand exchange rate for 2020 
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secondary price cap for reserves to control costs in addition to the co-optimisation of offered 

reserves (NGCP 2021).    

Distribution companies determine their tariffs based on the average generation cost that they 

pay given the mix of contracts they signed with IPPs, as well as other pass-through charges 

(such as transmission charges, system loss charges, universal charges, and franchise 

charges) and incurred distribution company’s costs (such as distribution charge, metering 

charge, supply charge, and currency exchange rate adjustment). The review of the tariffs of a 

couple of distribution companies such as Central Negros Electric Cooperative and Visayan 

Electric Company, for example, revealed that there is no differentiation of tariffs in terms of 

time-of-use. However, further investigation revealed that distribution companies are able to 

apply to the ERC to implement a time-of-use scheme to benefit the customers and that some 

companies do provide such schemes in their areas of service. One example is the Manila 

Electric Company or Meralco. 

Meralco has a peak/off-peak (POP) scheme, but it is only available to corporate accounts with 

an average demand for at least 500 kW. Once enrolled into the programme, customers have 

to stay on it for 12 months, although some exceptions are offered. The POP scheme includes 

the following hours and applicable rates: 

Table 3-11: ToD tariff available to corporate clients of Meralco  

Season 

Peak  Off-peak 

Applicable hours POP rate 
Non-POP 

rate 
Applicable hours POP rate 

Non-POP 

rate 

Dry  

(January to 

June) 

Monday to 

Saturday:    

8 am to 9 pm 

Sunday:   

6 pm to 8 pm  

7.48 5.69 
Monday to Saturday: 

9 pm to 8 am Sunday: 

8 pm to 6 pm 

3.55 5.69 

Wet  

(July to 

December) 

7.28 5.57 3.55 5.57 

(MERALCO n.d.-b) 

Net metering has also been introduced in The Philippines. But based on the information 

provided on Meralco’s website (MERALCO n.d.-a), such scheme is only applicable to 

installation of solar panels within the customer’s premises and does not accommodate BESS.  

3.4 Case study analysis 3: Australia 

3.4.1 Setting the context  

Indicator 
Australia South Africa  

2020 2020 

Population (million) 25.7 59.6 

GDP (PPP) US$1 329.9 bn US$717.4 bn 

GDP per capita (PPP) US$51 680 US$12 032 

Installed capacity 51.6 GW 51.6 GW 

% of renewables  38.9% 16.1% 

Quality of electricity supply (rank among 133 (2010), 

144 (2015); 140 (2018)) 

44 in 2018 (from 27 in 2015 

and 28 in 2010) 

97 in 2018 (from 99 in 

2015 and 100 in 2010) 

Average total duration of outages (in hours) 

experienced by a customer per year  
0.6 (from 0.7 in 2015) 6 (from 6.4 in 2019) 

Average number of service interruptions 

experienced by a customer in a year  
1.0 (from 1.1 in 2015) 

30.5 (from 64.3 in 

2016) 
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Indicator 
Australia South Africa  

2020 2020 

Price of electricity (US cents per kWh) 20.4 (from 22.2 in 2015) 16.1 (from 9.9 in 2015) 

(AER 2021a; Enerdata 2021; IMF 2021; The World Bank 2021a, 2021c) 

Australia is a high-income economy with US$51 680 GDP per capita (PPP) in 2020 (IMF 

2021). With a population of half of that of South Africa’s, Australia’s GDP (PPP) was almost 

double of South Africa’s GDP. Its electricity generation capacity in 2020, however, was the 

same as in South Africa illustrating its considerably lower energy intensity levels.  

In 2018, Australia was ranked 44th out of 140 countries in terms of quality of electricity. And 

while the number of outages and service interruptions experienced in the country was still far 

below that experienced in South Africa, the reliability of supply of electricity in Australia 

dropped significantly after 2015 due to aging coal-fired power plants that made a large 

contribution towards the energy mix.  

Between 2014 and 2018, 4.2 GW of coal-fired power stations was retired replaced by 4.3 GW 

of large-scale wind and solar. By 2021, Australian generation mix comprised 54.7 GW, of 

which 41% was contributed by coal and 38% by renewables (AER 2021b). The latter 

comprised of 8.1GW of hydro, 7.6 GW of wind, and 5.3 GW of grid solar (AER 2021b). 

Furthermore, 261 MW of BESS was also registered on the system in 2021 (AER 2021b).   

Electricity in Australia is traded primarily through National Electricity Market (NEM) that 

involves a large grid connecting Queensland, NSW, Victoria, South Australia, Tasmania, and 

the Australian Capital Territory (ACT) (OIES 2018). A much smaller interconnected grid is 

operating in Western Australia (the South West Interconnected System) and an “archipelago” 

of smaller grids and systems service Australia’s remote interior (OIES 2018).  

Australia’s electricity industry has undergone significant changes in the 1990s, when it was 

unbundled into distinct generation, transmission, distribution, and retail companies. Since 

then, four agencies oversee the governance and regulatory functions, namely: 

• The Australian Energy Market Commission (AEMC) that is responsible for rule making 

and regulatory reviews of the market;  

• The Australian Energy Market Operator (AEMO) that is the independent system and 

market operator responsible for day-to-day operation of the NEM;  

• The Australian Energy Regulator (AER) that is responsible for regulation and compliance, 

and for setting rates for regulated transmission and distribution network service providers; 

and  

• The Energy Security Board (ESB) introduced in 2017 to provide oversight and review of 

energy security and reliability in the NEM.  

The electricity market in Australia is divided into wholesale markets and retail markets, where 

(OIES 2018): 

• Wholesale market is based on an energy-only gross pool market design with zonal pricing. 

Participants bidding and offering energy and resources on a regional basis are centrally 

cleared, along with frequency control ancillary services (FCAS), via a dispatch 

optimisation engine managed by the AEMO; and  

• Retail market is fully liberalised market with electricity retailers competing for the 

customers who can freely switch between retailers. Retailers usually buy electricity on the 

wholesale market but can also own their own generation assets for self-hedging purposes.  
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In addition to the generation companies and electricity retails, the Australian electricity sector 

includes transmission network service providers (TNSPs) and distribution network services 

providers (DNSPs) that operate as regulated monopolies (OIES 2018). Prices of these 

monopolies are typically determined for a period of five years through a regulatory 

determination process (OIES 2018).  

In 2015, Australia released a National Energy Productivity Plan (NEPP) to boost 

competitiveness and growth of the economy, help families and businesses manage their 

energy costs, and reduce GHG emission (DoEE 2019). The latter was in support of the 

Australia’s commitment to reduce the country’s GHG emissions by at least 26% to 28% from 

2005 levels by 2030 made under the Paris Agreement. The NEPP set the goal to improve the 

energy productivity by 40% between 2015 and 2030 (DoEE 2019).  

While the attainment of NEPP target was meant by encouraging smarter choices and 

promoting better energy services, the country set the Renewable Energy Target (RET) to 

achieve 23.5% share of renewables in the energy mix or to produce at least 33 000 GWh of 

electricity using renewable sources by 2020 (IEA 2016). This was envisaged to be attained 

through the scheme targeting high-energy users who would need to procure electricity from 

utility-scale projects and a separate scheme focusing on individuals and businesses and the 

use of solar rooftop, heat pumps, and solar water heating technologies (IEA 2016).  

In the past few years, Australia has seen a massive growth in grid-connected rooftop solar PV 

projects. As outlined in Figure 3-3, the total installed capacity of rooftop solar PV projects 

connected to the grid increased from 0.7 GW in 2016 to 2.6 GW in 2020. The 2020 figure is 

expected to be even higher as consumers are allowed 12 months to register their installations 

and there has been a considerable demand for energy independency during the daylight 

hours, when consumers were forced to work from home (AEC 2021).  

 
Figure 3-3: Australia’s annual grid connected rooftop solar PV capacities between 2012 and 2020 (*2020 

figures will continue to change due to 12 months registration period allowed)  
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The increasing number of solar rooftop installations in the past few years has also been 

accompanied by the growing instances of home battery installations linked to the rooftop solar 

PV systems, as shown in Figure 3-4. Considering that there were about 22 661 rooftop solar 

PV installations in the country in 2019, the 8 561 installations with BESSs during the same 

year represented roughly 38% penetration rate (AEC 2021; CEC 2021). Nonetheless, the 

23 796 batteries installed by households created 238 MWh of installed capacity (CEC 2021). 

In addition to the deployment of BTM battery energy storage, Australia is also spearheading 

the deployment of large-scale ESSs. In 2017, South Australia saw an installation of the largest 

grid-scale battery that proved to be an important driver of changes to the FCAS supply mix 

taking 55% of FCAS revenues in the state (OIES 2018). By the end of 2020, sixteen large-

scale BESS were also under construction in Australia and work continued on the 

2 GW/350 000 MWh pumped hydroelectric project (CEC 2021).  

 
Figure 3-4: Australia’s number of solar systems with concurrent battery installations between 2014 and 

2020 (*2020 figures will continue to change due to 12 months registration period allowed) (AEC 2021) 

3.4.2 Energy storage rationale, vision, and targets  

The Integrated System Plan 2020 (AEMO 2020) that forecasts the electricity needs in the 

country, envisaged that distributed energy generation capacity that encompasses among 

other rooftop solar PV systems would triple and could provide between 13% to 20% of total 

underlying annual NEM by 2040. Such increase in distributed energy generation is expected 

to be supported by the rising interests in battery storage and load management (AEMO 2020). 

Furthermore, with over 26GW of new grid-scale renewables needed to be added to replace 

ageing coal-fired generation capacities, the system is envisaged to require between 6 GW and 

19 GW of new dispatchable resources (AEMO 2020). Such resources are envisaged to 

comprise of utility-scale pumped hydroelectric storage, large-scale BESSs, distributed 

batteries, Virtual Power Plants (VPP), and other demand side participation (DSP). 

The national government vision related to the future energy mix also finds its way into the state 

governments’ energy policies and plans. And while some of the states specify the targets for 

ESSs, others refer to such systems as a critical enabler for achievement of their primary 

targets. For example: 
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• The ACT government set a target to be powered by 25% renewable electricity by 2020 

and has recently updated its plant to achieve 100% renewable electricity by 2030 (ACT 

Government 2020). While the state did not specify the targets related to energy storage, 

it acknowledged that the achievement of the above target would require fast responding, 

flexible technologies such as battery and hydro storage, as well as demand response 

measures to ensure electricity is readily available.  

• Victoria set a target to increase renewable energy generation to 25% by 2020 and 40% 

by 2025. It has also committed to invest in utility-scale energy storage that would provide 

at least 40 MW of battery storage (2X20 MW batteries) and over 100 MWh of capacity 

by 2018. It was aimed to assist with improving “security and reliability of supply and 

encourage downward pressure on energy bills” (Victoria State Government 2017). 

Battery storage was also envisaged to be used in smart grid and micro grid projects to 

defer investments into costly new infrastructure (Victoria State Government 2017).  

• New South Wales requires 2.3 GW of energy storage in addition to hydro storage that is 

being built (i.e., Snowy 2). These are envisaged to be deployed at Renewable Energy 

Zones that are planned to be built in the region. At the same time, two types of storage 

is differentiated, namely: (a) long duration storage (hours to days) that is already provided 

by hydro storage and could be provided by hydrogen from the large-scale electrolysis 

and battery storage, and (b) short durations storage (up to a few hours) that is provided 

by batteries. 

From the above, the rationale for the deployment of energy storage in Australia stems from 

the need to create a flexible and reliable energy system and to support the rapid 

deployment of VRE sources in the country (CEC 2021). ESSs and specifically BESSs have 

the potential to provide multiple services, including energy, FCAS, and network services that 

can assist in meeting the reliability and security goals of the market (OIES 2018). It can 

successfully fill the gaps created by the variable nature of renewables and “firm” capacity (AER 

2020).  

As indicated in Figure 3-5, the NEM requires a variety of services.  

 
Figure 3-5: Required services in the NEM (OIES 2018) 
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From the above figure, battery storage has been allocated a place at the “demand” side under 

the decentralised resources and has been identified to be “fully capable” to provide services 

such as system-wide bulk energy; regional primary, secondary, and tertiary frequency control 

including fast frequency response (FFR); and fast response or slow response voltage control. 

BESS has also been identified to have the potential to provide other services such as strategic 

reserves, operating reserves, transmission and destitution services, grid formation, inertial 

response, as well as system restoration.  

The focus of energy storage on the demand side in Australia stems from the so-called “socket 

parity” that the country is to reach in the near future where more households and businesses 

realise that grid-connected rooftop so;ar and battery system produced cheaper electricity than 

what they can purchase from the grid (CEC 2019). Since the penetration of rooftop solar PV 

systems is envisaged to continue to increase with more than half of the houses in the country 

having solar PV systems by 2050, managing the connection thereof to the grid and protecting 

the distribution networks that were not designed for such a transition has become key to 

achieving security and reliability of the electric power in the country  (CEC 2019). 

From the above is can be conducted that Australia’s focus on energy storage is considerably 

more balanced when it comes to their applications at the FTM and BTM, although, up until 

recently the transition to clean energy has been led by BTM solar plus storage. The policies 

and other interventions that enable the country to spearhead its deployment of energy systems 

and specifically BESSs is discussed in the net section.  

3.4.3 Market development  

Policy and procurement  

As indicated in the previous sections, the 

deployment of batteries, particularly in 

hybrid systems connected to solar PV, 

has been growing at a fast pace in 

Australia. This suggests that the country 

had an enabling policy environment to 

stimulate the uptake of this technology. It 

is argued that this was due to the 

technology neutrality of the energy 

market regulation in the country and the 

promotion of the competitive market 

frameworks that allowed consumer 

preferences to drive the development of 

the sector (AEMC 2015).  

In order to participate in the NEM, any proponent in the country had to register in relation to 

the activity they wished to participate (AEMC 2016b). In 2015, however, it was recognised that 

the existing rules in the country did not allow for the registration of non-conventional forms of 

generation, where “generation unit” was defined as “‘a machine which converts mechanical 

energy into electrical energy” (AEMC 2016b). Thus, any plant or a facility that did not convert 

mechanical energy into electrical energy was not eligible for registration. This, as a result, 

excluded the registration of battery energy storage or solar PV that converted chemical 

energy. It was also found that such definition could potentially restrict the deployment of other 

Info box: Storage   

Storage is defined to encompass different electricity 

storage technologies such as pumped hydro, 

batteries (grid-scale and exempt) or flywheels. It is 

an alternative term to Energy Storage Systems 

(ESS), which AEMO uses in its rule change request. 

The Commission is no longer using Energy Storage 

Systems (ESS) to refer to storage because the 

acronym is used by the Energy Security Board's 

(ESBs) post-2025 market design in its work on 

Essential System Services. 
(AEMC 2021) 
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emerging technologies (AEMC 2016b). Thus, to ensure technology-neutrality of the framework 

is upheld, one of the first changes that Australia made to allow for the wide-scale deployment 

of batteries was to change the definition of the generating unit to “the plant used in the 

production of electricity and all related equipment essential to its functioning as a single entity” 

(AEMC 2016a).  

The framework, however, continued to 

create some complexities for the owners 

of grid-scale batteries. Participation of 

such systems in the dispatch required 

registration of a separate dispatchable 

unit identifier (DUID) to the generation 

DUID and provide two separate bids - 

one from the market customer side and 

another from the market generator side 

(AEMC 2021).  

With the energy storage envisaged to 

play an increasingly more important role in the Australia’s transition to clean energy, the 

government has recognised the importance to ensure the regulatory framework is able to 

accommodate the shift (AEMC 2021). The call to change the regulatory framework have 

initially been submitted by the AEMO and aimed to reduce the barriers for deployment of 

energy systems as standalone units or within hybrid facilities such as solar PV and battery 

(AEMC 2021). Among these were the issues linked to the recognition of energy storage in the 

National Electricity Rules (NER), treatment of recovery of non-energy costs, the application of 

"use of system" fees at the transmission and distribution levels; and registration processes.  

In the draft rule determination released in 2021, the following key changes to the regulatory 

framework are considered (AEMC 2021):  

• Introducing a new term "integrated resource unit" to allow for the registration of storage 

units as one DUID and increasing the number of bid bands to 20 (10 bid bands for both 

load and generation); 

• Introduce a new participant category, i.e., the Integrated Resource Provider, to enable 

storage and hybrids to register and participate in a single registration category in the NEM 

rather than under two categories, as per the figure below: 

Info box: Grid-scale battery  

Grid scale batteries are batteries that are 5 MW and 

above, the owners, operators or controllers of which 

are currently required under AEMO's policy to 

register in the NEM as a Market Generator (the 

battery being classified as a scheduled generating 

unit) and as a Market Customer (the battery being 

classified as a scheduled load). Batteries less than 5 

MW are exempt to be registered in the NEM 
(AEMC 2021) 
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Figure 3-6: classification and services that can be provided by the Market Participants (AEMC 2021) 

• Changing the definition of generation and load to: 

o Generation: (a) The production of electrical power by converting another form 

of energy in a generating unit or integrated resource unit. (b) The amount of 

electrical power (measured in MW) produced by a generating unit or integrated 

resource unit and measured at its terminals. (c) The amount of electrical power 

(measured in MW) at a defined instant at a connection point, or aggregated 

over a defined set of connection points. 

o Load: (a) The amount of electrical power (in MW) delivered at a defined instant 

at a connection point, or aggregated over a defined set of connection points; or 

(b) a connection point or defined set of connection points at which electrical 

power is delivered to a person or to another network. 

• Allowing flexibility for Direct Current (DC) coupled hybrid systems to register and 

participate as scheduled systems, semi-scheduled systems, or both;  

• Moving aggregators of small units (including existing small generator aggregators) into 

the IRP and allowing them to participate in the ancillary services market; 

• Amending the recovery of the non-energy costs framework that recognise that many 

participants have two-way energy flows for a forward-looking framework that incentivises 

participants to manage their demand for these services by recovering non-energy costs 

proportionally from those who benefit from or cause the need for them; 

• Addressing inconsistencies in ramp rates by setting a minimum ramp rate at the lower of 

3 MW or 3% of scheduled load capacity and removing the 6 MW threshold for aggregating 

semi-scheduled units; 

• Treating the new market participant category, the IRP, as a Network Customer in relation 

to electricity taken from the grid to ensure that the participant pays Transmission Use of 

System (TUOS) for prescribed transmission services; 
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• Integrating the IRP market participant category 

into intervention compensation frameworks 

without providing for any unique arrangements 

for storage and hybrids; 

• Defining an umbrella term of “ancillary service 

unit” to avoid unnecessary restrictions as to 

which types of registered participants can 

provide ancillary services from load and which 

from generation, providing greater flexibility for 

participants and improving the potential for 

competition in the provision of ancillary services 

provided on the limited energy capacity reserves 

of a storage system.  

Besides amending the regulatory framework, the Australian government also looked at the 

change in the structure of the market with the vision of integrating batteries into VPPs to assist 

the country in its renewable energy transition. VPPs involve a network of distributed energy 

resources, including batteries, buying and selling energy in real-time to reduce electricity 

prices for participants and provide important services to the grid (CEC 2021). 

When it comes to EV charging infrastructure, it has been identified as the single barrier to 

the adoption of EVs in the country. However, responsibility for setting out the network and 

facilitating its deployment appears to be the focus of the infrastructure and transport planning 

and advisory entities and not the energy industry agencies. This is because charging 

infrastructure is seen as a service. AC and DC charging standards have been identified to be 

key to harmonising the national charging network (EVC 2017).  

Incentive schemes and tariffs 

Australia’s fast paced deployment of renewables has been enabled by various financial and 

non-financial mechanisms. This included a reverse auction process - a competitive reverse 

tendering process whereby several sellers offer goods or services to one buyer – used by 

some of the state governments in the country. Feed-in-tariffs and solar rebates to support 

solar installations have been particularly paramount in driving the deployment of rooftop solar 

PV projects. To facilitate the uptake of ESSs, the government of Australia has also devised a 

range of schemes to incentivise their deployment at various levels. 

At the utility-scale level, the programmes appear to be technology-neutral in line with the 

general approach promoted by government. The examples of funding opportunities offered in 

Australia that encompass, among others, funding for grid-scale ESS include: 

• Australian Renewable Energy Agency (ARENA) introduced Advancing Renewable 

Energy Programme that grants between AUS$100 000 and AUS$50 million, with 

applicants expected to at least match the funding being sought.  

• Clean Energy Finance Corporation offers various finance products and structures across 

a diverse range of activities, investing on behalf of the Australian government.  

At the consumer level, a vast set of incentive schemes are offered by various state 

governments. These include: 

Info box: Hybrid facility 

Hybrid facility is a grid-scale facility that 

has a group of assets that are co-

located behind a single connection 

point that allow a registered participant 

to both consume and export significant 

amounts of electricity from or to the 

grid. This does not refer to aggregators 

of small customers with solar panels 

and batteries. 
(AEMC 2021) 
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• VPP offers that include subsidies to install a system or “power credits” in addition to solar 

FIT depending on the provider. Such schemes appear to be privately-driven and linked to 

a particular VPP, for example: 

o South Australian government, Tesla and Energy Locals offer residents a Tesla 

Powerwall for ZAR59 50050 (inclusive of home battery scheme subsidy) plus 

installation costs as part of Phase III of the South Australian VPP implemented 

by Tesla. This scheme supports 50 000 homes comprising of public housing 

and privately owned homes.  

o As part of Simply Energy South Australian VPP, Simply Energy offers 

ZAR27 60051 for a large battery offer over 12 months or ZAR13 80052 small 

battery offer over six (6) months through VPP extra-access credits paid at $7 

per day. Original Simply Energy VPP included 5-year term with up to 

ZAR55 20053 in credits. 

o As part of Powershop “Charge Force” VPP, Powershop offers “power credits” 

in addition to solar FIT for VPP's discharge of battery. Power credits range 

between a minimum rate of ZAR0.29954c/kWh (South Australian Power 

Network only) and max rate of ZAR75.255/kWh depending on a wholesale price.  

• Rebates, grants and loans: 

o Next Generation Energy Storage Grant offered by the ACT Government to 

including a rebate of ZAR8 90056/kW up to a maximum of 30kW.  

o Smart Energy for Homes and Businesses programme offered by New South 

Wales that is aimed at forming a “distributed power plant with a demand 

response capability of up to 200 MW, to help manage peak demand on the 

grid” with up to 40 000 participating homes. The programme offers 

ZAR10 80057 incentive for customers who have batteries and/or “smart” air 

conditioners and agree to contribute to the grid with a maximum of five days 

out of the year for at least three years (SwitchDin 2021).  

o The Empowering Homes Solar Battery loan programme providing interest-free 

loans to eligible New South Wales Hunter region residents with up to 

ZAR151 00058 for installing a solar PV and battery storage system and up to 

ZAR97 00059 for retrofitting a storage battery to an existing solar PV system. 

o Queensland’s offer of grants for battery systems of up to ZAR32 50060 (home 

or business) and interest-free loans of up to ZAR65 000 repayable over 10 

years for 500 packages, as well as loans and grants for combined solar and 

battery systems (SwitchDin 2021). 

                                                
50 AUS$5 499 @ ZAR10.83/AUS$ exchange rate  
51 AUS$2 550 @ ZAR10.83/AUS$ exchange rate  
52 AUS$1 275 @ ZAR10.83/AUS$ exchange rate  
53 AUS$5 100 @ ZAR10.83/AUS$ exchange rate  
54 27.7c @ ZAR10.83/AUS$ exchange rate  
55 AUS$6.95 @ ZAR10.83/AUS$ exchange rate  
56 AUS$825 @ ZAR10.83/AUS$ exchange rate 
57 AUS$1 000 @ ZAR10.83/AUS$ exchange rate  
58 AUS$14 000 @ ZAR10.83/AUS$ exchange rate 
59 AUS$9 000 @ ZAR10.83/AUS$ exchange rate 
60 AUS$3 000 @ ZAR10.83/AUS$ exchange rate 
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o The Solar Battery Rebate under the Solar Homes Program in the Victoria State 

offering a discount of up to ZAR45 20061 to install a solar battery at the point of 

sale. 

• Western Australian Distributed Energy Buyback Scheme that offers payments for energy 

exported to the grid from eligible solar PV systems, batteries, and electric vehicles. The 

buyback rates include:  

o Electricity exported between 3pm and 9pm earn 10c/kWh equivalent to 

ZAR1.08/kWh; and 

o Electricity exported at other times earn 3c/kWh equivalent to ZAR0.32/kWh. 

3.4.4 Lessons learned  

Based on the presented information in the above case studies, the following lessons can be 

drawn:  

• Regulatory provisions: 

o Provide definition of energy storage: The review of the case studies 

revealed that one of the first challenges that countries faced when it came to 

ESSs, and specifically BESSs, was the inability of the existing regulatory 

framework to accommodate this technology within its confines. As a result, 

every country analysed in this report had to first review and amend its 

regulatory framework, starting with the definition of energy storage. 

o Differentiation of services provided by ESSs. In addition to accommodating 

energy storage, amendments to the regulatory framework included the 

clarification of services that can be provided, which allowed registration of 

ESSs for different applications and provided for different cost methodologies to 

be applied.   

o Technology considerations. International agencies advocate for the 

regulatory frameworks to be technology-agnostic to accommodate the full 

spectrum of applications that energy storage can serve. The same approach is 

clearly advocated by Australia that opted to amend its regulatory framework to 

allow for any form and type of energy storage to be accommodated in the 

future. India and The Philippines, however, focused on BESSs when updating 

their regulatory frameworks, making a decision to promote this type of energy 

storage in addition to other conventional energy storage technologies such as 

hydro pumped electric. 

o Approach to charging infrastructure. While the study scope includes 

charging infrastructure in support of EVs deployment, the review of the case 

studies revealed that none of the countries approached this segment as being 

part of the electric power system. All three case studies reviewed treated 

charging infrastructure as a “service station” similar to the service provided by 

petrol stations; thus, they are not treated as facilities that include generating 

units. None of the case studies reviewed linked charging infrastructure with on-

site energy storage systems. As a result, when it comes to the enabling 

environment, transport-related departments and agencies take the 

responsibility for its planning and deployment facilitation. 

• Technologies and market segments: 

o Focus on batteries as ESS: While ESS is acknowledged to include a wide 

variety of technologies, when it comes to the modern energy storage solutions, 

                                                
61 AUS$4 174 @ ZAR10.83/AUS$ exchange rate  
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the focus appears to be largely on batteries and their applications at generation, 

transmission, distribution, and consumer levels. Such a focus is driven by a 

combination of the commercial maturity of the technology, the ever-decreasing 

costs, and particular suitability of the technology to accompany large-scale 

deployment of VRE – whether FTM or BTM. In India, the decision to focus on 

batteries was also driven by the vision of setting up a local manufacturing 

industry that could create new jobs and stimulate economic development 

similar to the solar PV industry.   

o Prioritised applications: The applications pursued by countries when it 

comes to ESSs, and specifically BESSs, are determined by the priorities of the 

government and industry players associated with the grid network. The review 

of the case studies highlighted that the deployment of ESSs, and specifically 

BESSs, is first and foremost meant to assist with improving the stability, 

reliability and security of the grid. Inability of the existing generation capacities 

to service the demand during peak hours, variability of renewables’ generation 

capacity, and misalignment of the supply and demand curves (i.e., California 

Duck Curve) were cited among the main reasons that motivated the reviewed 

countries to look at ESS. And while, as mentioned in Chapter 2, the applications 

of energy storage are numerous, BESS in the countries reviewed are largely 

seen to be used for network stabilisation, peak shaving, time shifting, load 

levelling, Renewable Energy Sources (RES) integration, and customer 

services. Improving the reliability and security of the grid using BESS at 

transmission and distribution levels while assisting in integration of renewables, 

i.e., FTM applications, has been particularly important for India and The 

Philippines that have experienced outages and blackouts in the past few years. 

In the case of Australia, the focus appears to have been more on the customer 

service level, i.e. BTM applications, and to allow for a larger deployment of 

renewables to assist the country in attaining its clean energy targets.   

• Incentives: 

o Level of development of financial mechanisms: All three countries reviewed 

boasted different levels of development of financial mechanisms focusing 

specifically on supporting the deployment of ESSs and particularly BESS. 

Financial mechanisms appear to follow the changes in the regulatory 

frameworks. There appears to be a lag of two to three years between the point 

when the regulatory framework is being reviewed and when the first iteration of 

comprehensive financial mechanisms is offered. For example, in India, the 

policy environment associated with BESS is still in the nascent stage and 

national government started looking at procurement of large-scale BESS only 

early in 2021. On the other hand, the policy and regulatory framework around 

ESSs and specifically BESSs in The Philippines and Australia are more 

advanced and both countries have a set of funding programmes that 

proponents can apply for.  

o General approach to financial mechanisms: Financial support provided by 

counties to assist in deployment of ESSs varies country-by-country. It was also 

noted that support provided by countries often mirrors the general investment 

frameworks and closely aligns with the countries’ industrialisation policies. For 

example, The Philippines do not have a separate set of financial mechanisms 

that target BESS but allow such projects to access financial incentives available 

to any other activity registered in the current Investment Priority Plan. In India, 

a comprehensive set of financial mechanisms has been created to support 
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deployment of renewables and as the country’s policy framework expands to 

accommodate BESSs, a similar set of schemes (such as Central finance 

Assistance, Viability Gap Funding, and subsidies), can be expected. In 

Australia, the range of incentives offered by various state governments 

specifically for BESS (standalone or in conjunction with solar PV) is very 

diverse. Rebates, power credits, grants, loans buyback schemes, and 

subsidies are widely offered to businesses and homeowners. The national 

agencies also provide finance assistance to large-scale battery systems.    

• Tariffs 

o Differentiation of prices depending on services offered: Given the range of 

applications that ESSs, and specifically BESSs, can provide, the benefit and 

subsequently the value of each application is different. Moreover, the value of 

same application in different countries may also differ depending on the extent 

(or opportunity costs) of the problem that the application aims to resolve. As 

such, tariffs for applications should also be differentiated. In The Philippines, 

this was achieved by requiring proponents of large-scale systems to submit two 

separate offers for BESSs – one for energy storage and one for standing 

reserve.  

o Time of use tariffs: The use of time-of-use or time-of-day tariffs is common 

but requires access to enabling infrastructure. All the case studies reviewed do 

have some form of a system where electricity costs paid or charged by the 

consumer linked to the time of a day. However, it appears that the approach to 

differentiating between technologies varies. Where in India several states had 

separate tariffs for EV charging that required a separate registration of that 

point, one of the states in Australia offered an example where the same energy 

buyback tariffs applied to electricity exported from solar PV, batteries, and 

electric vehicles.  

3.5 Synthesis  

Different countries are exploring ways to revise market rules and regulations to encourage 

more active participation of energy storage systems in their power system while ensuring 

energy systems maintain and enhance their resilience. This review looked more closely at 

three country case studies, to see what regulatory and operational practices are being 

implemented to address barriers and better enable storage systems. A number of learnings 

emerged:  

• A policy environment that recognises and signals the strategic value of energy storage 

can direct and enable development and investment in the sector.  

• ESS is a unique and versatile asset that cannot be adequately accommodated by 

existing regulatory frameworks. Optimal integration requires review and amendment 

of regulatory frameworks that started with the definition of energy storage. 

• Regulatory frameworks need to adjust to recognise and leverage the broad scope of 

applications possible from energy storage. This necessitates concurrent consideration 

of cost methodologies and revenue streams that are essential to enable financial 

feasibility of investments.  

• Regulatory frameworks that can remain technology agnostic while enabling energy 

storage stand to benefit from continued technology advances and emerging energy 

storage options.  
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• Despite the range of possible applications available from ESS, the country context 

determines the prioritised services, and this will be reflected in the policy, regulatory 

and market frameworks. Across all case studies, it was evident that the deployment of 

ESSs is first and foremost meant to assist with improving the stability, reliability, and 

security of the grid. 

• Incentives have been used very effectively to encourage both deployment and 

production of energy storage systems. While case study examples focused on BESS, 

this need not exclude other energy storage technologies. This also points to the 

potential economic benefit of energy storage being broader than the contribution to 

system reliability.  

• Incentives can take a range of formats that needs to be tailored to the country context 

and priorities.  

• The still relatively high cost of energy storage can largely be mitigated if it can get 

rewarded for more of the services it is able to offer and if tariff structures reflect the 

time value and responsiveness from the energy storage outputs.  
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4 SOUTH AFRICA’S ENERGY STORAGE LANDSCAPE  

The purpose of this chapter is to provide an overview of South Africa’s energy storage 

landscape aimed at creating a comprehensive understanding of the opportunities that exist in 

the utility-scale and the current level of their market development. This is done to understand 

the gaps that need to be addressed to facilitate a fast uptake of utility-scale ESS in the country 

and inform the identification of a range of interventions needed to be implemented. The 

chapter also includes an analysis of utility-scale ESS stakeholders, including their current or 

potential roles and responsibilities linked to the development of the market.  

4.1 South Africa’s overview  

 

 

(IEA 2021c; The World Bank 2021a) 

 
With a population of just under 60 million and economic output of U$717.4 bn (PPP) in 2020, 

South Africa is the fifth largest country in the Sub-Saharan Africa and the second largest 

economy in terms of its GDP (The World Bank 2021a). In the past few years, the country’s 

economy has been stagnating due to, among others, the downward trend in investment, 

policy uncertainty, and stalling of infrastructure development, particularly in transport and 

electricity sector. During that period, the structure of the South Africa’ economy continued to 

change with the secondary sector’s contribution towards GDP dropping from 20% in 2010 to 

16% in 2020.  

 

The COVID-19 pandemic ensued in 2020 led to the introduction of strict containment 

measures and further exacerbated the economic situation in the country. The real GDP 

contracted by 6.96% in 2020 (The World Bank 2021a) leading to a sharp decline in 

employment. As reported by Statistics SA, during the course of 2020, the employed 

population in the country dropped by 1.4 million people or 8.5% relative to the 4th quarter of 

2019 (Statistics SA 2021b).  

 

Since the start of 2021, the economy has shown signs of recovery growing by 1.0% and 1.2% 

during the first and second quarters, respectively (Statistics SA 2021a). The recovery, 

however, has so far been “jobless” with further 82 thousand people losing employment in the 

first two quarters of this year (Statistics SA 2021b). The African Development Bank (2021) 

predicts the economy to grow at 3.0% in 2021 with the recovery to slow down to 1.6% in 2022 

due to the continued structural constraints linked to unreliable electricity supply and labour 

regulations. 
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In 2019, South Africa was ranked 98th out of 139 countries in terms of electricity 

infrastructure retaining the same position as in 2018 (World Bank 2019). The electric power 

distribution and transmission loses – one of the two indicators considered when determining 

the ranking in terms of electricity infrastructure – was above average in South Africa 

positioning it among countries such as United Kingdom, Saudi Arabia, Philippines, and 

Portugal (World Bank 2019). With 8.7%, the average electric power transmission and 

distribution losses were lower than the average rate of 11.3% observed among 139 countries. 

Thus, the below average ranking of South Africa in terms of the electricity infrastructure was 

influenced by the 102nd rank in terms of the electrification rate (World Bank 2019). And while 

South Africa could clearly improve its position with respect to access to electricity by 

households, the economic growth of the country was hampered not by the access but by the 

quality of that access and specifically reliability of supply.   

   

The first power shortages in the country occurred during the course of 2007 and 2008, which 

the country responded with by launching the Renewable Energy Independent Power Producer 

Procurement Programme (REIPPPP) (IEA 2020a).The continued decline of availability of the 

coal fleet by mid-teens  coupled with the delays in introduction of the new coal-fired power 

stations led to a new wave of electricity shortages, which have persisted until now (Calitz & 

Wright 2021; IEA 2020a). Load shedding, introduced through a staged approach, took place 

in 2014 and 2015, and then again followed in 2018. Since 2018, load shedding took place 

every year although their severity and duration varied as outlined in Figure 4-1 (Calitz & Wright 

2021; IEA 2020a).   

 

 
Figure 4-1: Cumulative build-up of loadshedding between 2015 to 2020 (Calitz & Wright 2021) 

As illustrated in Figure 4-1, the annual outages in the past few years have gradually increased 

with 1 798 GWh of electricity shed during 2020 representing 859 hours of outages. This is 

despite the fact that the slowdown of South Africa’s economic activity due to the onslaught of 

the COVID-19 pandemic suppressed the electricity demand – the peak demand in the country 
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dropped to 34.2 GW in 2020 compared to 34.5 GW in 2019. Such a relief for the country’s 

power system, however, was temporary as the lifting of various COVID-19 related restrictions 

coincided with an increase in demand for power further exposing the constraints of the 

electricity system in the country.  

 

In 2020, South Africa’s electricity generation capacity stood at 51.6 GW, dominated by coal-

fired power stations with a 73.4% or 37.9 GW contribution (Calitz & Wright 2021). Of 233.3 

TWh of electricity generated by the system in 2020, 83.5% was supplied by coal energy, 

followed by renewables with a 10.1% contribution towards system demand (Calitz & Wright 

2021).  

 

 
(Calitz & Wright 2021) 

 

 

The majority of electricity generation assets are owned by a state utility - Eskom. Eskom’s 

energy availability factor (EAF), however, has been on a downward trend in the past few 

years dropping from an average of 76.4% in 2016 to 65.0% in 2020 as illustrated in Figure 

4-2.  

 

 
Figure 4-2: Eskom’s EAF between 2016 and 2020 (Calitz & Wright 2021) 
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The decline in the EAF was largely attributed to the decline in the annual capacity factor of the 

coal-fired power stations that are operated by Eskom and that account for almost three 

quarters of the installed capacity in the country. As illustrated in Figure 4-3, capacity factor of 

the coal fleet dropped from 59.8% in 2019 to 56.2% in 2020. The capacity factor of the nuclear 

power station has also dropped but it accounted for only 3.6% of the electricity generation 

capacity and, therefore, made a marginal contribution towards the overall decline in EAF of 

the system. The entire system’s EAF could have been worse, was it not for the renewable 

energy sources and particularly hydro and solar energy-based technologies such as CSP and 

PV, which capacity factors increased in 2020 relative to 2019 (Calitz & Wright 2021). 

 

 
Figure 4-3: Annual capacity factor per supply sources in 2019 and 2020 (Calitz & Wright 2021) 

Until about a decade ago, South Africa renewable energy mix comrpised of hydro (600 MW) 

(assuming pumped storage is not grouped under renewables). With the launch of the 

REIPPPP in 2011, 5 GW of VRE sources were added to the grid. As illustrated in Figure 4-4, 

half of the utility-scale capacity of VRE sources comprised of solar-based technology and 

another half – of wind. These also included 500 MW of Concentrated Solar Power (CSP), 

which include thermal energy storage (TES) with a capacity ranging between 2.5 h to 9 h (at 

full capacity) (Larmuth & Cuellar 2019). Once Redstone CSP becomes operational in fourth 

quarter of 2023 (Volkwyn 2021), the CSP capacity in the country will be increased by another 

100 MW with 12 h of TES.  

 

 
Figure 4-4: Modern renewable energy sources capacities between 2013 and 2020 (Calitz & Wright 2021) 
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In 2020, national grid-connected VRE fleet assisted in reducing the peak demand in the 

country by about 1.4 GW in 2020 and was paramount in reducing high-demand hours. When 

the system demand exceeded 30 GW, electricity generated by VRE sources contributed to 

70% reduction in the high-demand hours - from 492 hours to 151 hours (Calitz & Wright 2021). 

With the recent approval of projects under the Risk Mitigation IPP Procurement Programme 

(RMIPPPP), it is envisaged that 968 MW of VRE with 2 440 MWh of battery storage will be 

added to the grid in the next few years (Colthorpe 2021a). At the same time, Eskom has 

released a tender for the first of three BESS systems to be installed, which will increase the 

total BESS capacity in the country to 720 MW/2 745 MWh in the next few years as indicated 

in the table below.  

 

Table 4-1: Operational and soon to be added energy storage capacity in South Africa  

Project Technology 
MW 

(nett) 

Estimated storage  

Hours  MW MWh 

Operational 

Kaxu CSP, TES 100 2.5 - 250 

Khi CSP, TES 50 2 - 100 

Bokpoort CSP, TES 50 9 - 450 

Xina CSP, TES 100 6 - 600 

Ilanga CSP, TES 100 5 - 500 

Kathu CSP, TES 100 4.5 - 450 

Ingula  Pumped storage 1 332 15.8 - 21 000 

Drakensberg Pumped storage 1 000 27.6 - 27 600 

Palmiet Pumped storage 400 25 - 10 000 

Steenbras Pumped storage 180 9.4 - 1 700 

Sub-total, ESS 
TES 500 - - 2 350 

Pumped storage 2 912 - -  60 300 

To be added by 2025 (already approved/committed)  

Redstone  CSP 100 12 - 1 200 

Mulilo Total Hydra Storage Solar PV, BESS, diesel 75 3 150 450 

Acwa Power Project DAO Solar PV, wind, diesel, BESS 150 3 150 450 

Oya Energy Hybrid Facility Solar Pv, wind, BESS 128 3 40 160 

Umoyilanga Energy Solar PV, wind, diesel, BESS 75 3 75 225 

Kenhardt 1-3 Solar PV, BESS 540 5 225 1 140 

Eskom’s BESS programme BESS 80 4 80 320 

Sub-total, ESS 

TES 100 - - 1 200 

BESS 1 048 - 720 2 745 

Pumped storage - - - - 

Operational and to be added combined  

TOTAL, ESS 

TES 600 - - 3 550 

BESS 1 048 - 720 2 745 

Pumped storage 2 912 - - 60 300 

Combined 4 560 - - 66 595 

(Larmuth & Cuellar 2019; Plummer Braeckman & Janse van Vuuren 2021; Volkwyn 2021)                      

 

The launch of the REIPPPP a decade ago stimulated the knowledge and awareness of 

renewable energy technologies in the country, which in turn increased the penetration of VRE 

sources in the country not only at the utility scale but also at the commercial and residential 

levels. This was accompanied by a drastic decline in levelized cost of electricity as illustrated 

in Figure 4-5.  
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Figure 4-5: Trend in levelised cost of electricity for solar PV and wind projects under BW1-BW5 

In the past few years, many local municipalities in South Africa that possess a distribution 

licence opened their markets for small scale embedded generation (SSEG). SSEG allows 

connection of up to 1 MW of production capacity to the distribution network behind the 

electricity meter, which can be deployed rapidly thus allowing a swift response to the 

electricity. Among 257 municipalities that comprise 8 metros, 44 district, and 205 local 

municipalities, 165 municipalities have distribution licences (SALGA 2020a). Of these, as 

indicated in the table below, about a third allowed SSEG installations. With a total 3 280 SSEG 

systems registered representing 282.1 MW of installed capacity (SALGA 2020a), the average 

size of one system was around 90kW.  

 

Table 4-2: SSEG uptake by province, November 2020 

Province 

No of 

municipal 

electricity 

distributors 

No of 

municipalities 

allowing SSEG 

installations 

No of 

municipalities 

with official 

application 

process 

No of 

municipalities 

with SSEG 

tariffs 

Estimated 

capacity of 

registered 

SSEG system 

(MW) 

Eastern Cape 22 6 6 2 10.7 

Free State 17 No data No data No data No data 

Gauteng 9 4 3 2 129.0 

KwaZulu-Natal 25 3 2 1 35.5 

Limpopo 16 6 5 1 3.7 

Mpumalanga 14 4 4 3 17.0 

Northern Cape 24 9 4 3 4.4 

North West 13 2 2 0 17.6 

Western Cape 25 22 18 19 64.3 

Total 165 56 44 31 282.1 

% of licensed distributors  34% 27% 19% - 

(SALGA 2020a) 

 

The uptake of SSEG by the municipalities has been constantly increasing in the past few 

years, although the rate of adoption has slowed down between 2018 and 2020. In almost half 

of the cases, municipalities also allowed SSEG installations without having approved by 

NERSA SSEG tariffs and about a quarter still do not have formal processes in place. However, 

even in those municipalities where formal processes are established, the number of registered 
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SSEG systems appears to be only a fraction of systems that are actually deployed in the 

municipalities (SALGA 2020a).  

 

SSEG systems primarily comprise of rooftop solar PV systems and based on the sales of 

solar PV modules that were estimated by GreenCape (2021), there were about 1.15 GWp of 

installed systems operating in 2020. Thus, it could be argued that only about a quarter of the 

SSEG systems’ installed capacity is registered with municipalities. Those systems that are not 

registered tend to be small and operating from residential premises (SALGA 2020a).  

 

SSEG market is envisaged to create a considerable demand for energy storage in the future. 

Although the current economics for battery energy storage applications BTM are prohibitive 

and only a handful of commercial and residential electricity consumers invested in the 

technology (GreenCape 2020), the opportunities that ESS presents to overcome 

loadshedding in the country are significant. GreenCape (2021) argues that such opportunities 

will depend on the rate of deployment of solar PV SSEG systems but estimated that if a third 

of all SSEG systems deployed in the future include BTM energy storage, energy storage 

capacity at the commercial and residential levels could reach 6.5 GWh by 2035.  

 

The addition of VRE sources to the grid is expected to continue to increase - both FTM and 

BTM, increasing the need to balance supply and demand and linking the electricity grid with 

an Information and Community Technology (ICT) network. Installation of smart meters as one 

of the steps towards the creation of smart grid networks has already been implemented in 

some metros in the country, thus enabling of implementation of smart grids in the future. As 

the costs of BESS declines and the systems become more affordable for commercial and 

specifically residential consumers, the integration of BESS into smart grids will create an 

opportunity for network operators to control these systems, thus theoretically converting them 

into a utility-scale system.  

 

With 89.6% electrification rate in 2017 (Stats SA 2019), the opportunities for micro-grid 

deployment are also significant. A success of such a system has been illustrated through the 

deployment of a solar energy microgrid for Robben Island in 2017. Replacing a diesel-powered 

system. the solar PV + BESS comprises of a 666.4 kW solar PV farm and 2 420 li-ion battery 

cells that are capable storing 837 kWh of electricity and supply 500 kW of peak power (Pallet 

2017). 

 

  
Picture 4-1: Robben Island solar PV farm (Pallet 2017) 



ASSESSING THE VIABILITY OF UTILITY-SCALE ENERGY STORAGE: POLICY STUDY       

 

  

P A G E  | 98 

 

More recently, Cenfura, UK headquartered 

blockchain platform developer, and DNA 

global energy, renewable solution provider, 

partnered to deliver 14 new blockchain-

based renewable energy microgrids across 

South Africa (Spence Jones 2021). These 

microgrids are envisaged to be similar to 

the microgrid deployed by Cenfura in 

Malachite Mews, Gauteng in 2020, which 

comprises of 500 kW rooftop solar PV 

capacity and 672 kWh of battery storage 

capable to deliver 873 MWh of electricity 

annually.   

 

These and other opportunities for utility-scale ESS in South Africa are examined in more detail 

in the next section.  

4.2 Energy storage rationale and opportunities in South Africa 

A very simplistic illustration of the electricity 

market composition in South Africa is 

provided in Figure 4-6.  

South Africa’s electricity sector is regulated 

by the National Energy Regulator of South 

Africa (NERSA), which also responsible for 

provision of licenses to generate, transmit, 

and distribute electrical energy in the 

country. 

The sector is currently dominated by 

Eskom, the state-owned national electricity 

utility. It is vertically integrated, responsible 

for approximately 90% of power 

generation, all power transmission, and 

distributes power to 40% of users in the country (DPE 2019). In addition to its own generation 

capacity, Eskom sources electricity from and sells electricity to countries of the Southern 

African Development Community (SADC). Under the existing framework, Eskom is also the 

sole entity responsible for entering into Power Purchase Agreements (PPAs) for the 

procurement of new generation capacity from Independent Power Producers (IPPs). This 

arrangement will remain relevant for the immediately targeted procurement tranche of 

12 700 MW new generation capacity to be operational by 2027.  

There are also a few municipal and private generators operating in the country. Municipal 

generators supply power directly to the relevant municipality. Private generators can use the 

Picture 4-2: Malachite Mews community with rooftop 

solar PV system  
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Figure 4-6: Simplistic view of the electricity market 

structure in South Africa 
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existing municipal and/or Eskom power networks – at a fee – to ‘wheel’ power to any off-

taker(s)62.  

Eskom holds the transmission license in South Africa and is wholly responsible for this 

component of power supply in the country. The South African transmission network is 

connected to the Southern African Power Pool (SAPP) through an interconnected grid, which 

enables the electricity exchange with neighbouring countries, referred to earlier, and serves 

to support grid stability in the region.  

As the national utility largely control generation, all of transmission and a significant portion of 

the distribution of electricity, Eskom holds responsibility63 for the reliability and security of the 

South African national power system by monitoring, controlling, and operating it in a safe, 

economical and reliable manner. This function currently resides primarily with the Eskom 

System Operator, who ensures that the stability of the national electricity grid is maintained 

at all times – balancing the supply of electricity (supply side) with the demand for 

electricity (demand side).  

Eskom is one of the few remaining vertically integrated utilities in the world. The process of 

unbundling Eskom into three entities: Generation, Transmission and Distribution, was initiated 

in 2019 and is anticipated to be completed by December 202264. The process of unbundling 

includes the establishment of an independent system and market operator (ISMO) as a state-

owned entity. This critical role had been earmarked by Government for establishment as an 

independent state-owned entity already in 2011 when the Department of Energy published 

the Independent System and Market Operator Bill (“ISMO Bill”). With a growing number of 

independent role players in the market and the need to attract private investment into the 

sector, independence in transmission and market operation has become an urgent 

requirement.  

Early in 2021 Eskom indicated that the target date for a separate System Operator entity to 

be in place is 202265. This will require the ISMO Bill to be passed into law. Uncertainty 

regarding the format of the ISMO, though, remains.  

The ISMO Bill only make reference to system operation while the available Eskom plans 

suggest a Transmission System Operator (TSO) is being established that, while a separate 

entity, will still be Eskom-based (short-term)66. The TSO combines the transmission network 

infrastructure, operation, and maintenance with system operations. Only in time, without a 

specified timeline, is the TSO expected to become fully independent from Eskom (ITSO) 

servicing a fully operational external market under a revised Regulatory Framework with 

NERSA-approved rules.  

These are important consideration if the aim is to attract private sector investment into the 

energy sector (including for utility-scale, energy storage), with questions related to equitable 

access, independence from any industry participants and particularly power generators, and 

market reform all still requiring clarification. 

                                                
62 One of the earliest examples of this is the Bronkhorstspruit Biogas Plant developed by Bio2watt that supplies electricity to the 

BMW factory located in Rosslyn, Tshwane.   
63 This responsibility is prescribed by the licensing conditions imposed by NERSA under the Electricity Regulations Act and the 

South African Grid Code (System Operations Code).  
64 Select Committee on Public Enterprises and Communications, 26 May 2021. https://pmg.org.za/committee-meeting/33068/. 
65 Announcement by the CEO of Eskom SOC Limited (“Eskom”), Mr Andre de Ruyter, on 15 February 2021.  
66 Longer term planning shows an independent TSO but without timelines.  
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Alongside Eskom, Municipalities 

(also referred to as local government 

or local authorities) are responsible 

for distribution of electricity to 60% 

of the end users in the country (DPE 

2019). Of the portion of electricity 

distributed by Municipalities, more 

than two thirds are sold by the eight 

(8) metropolitan municipalities. This 

is illustrated by StatsSA data 

published for 2017 (Figure 4-7Error! R

eference source not found.). The 

same data shows that 50% of the 

electricity sales by metropolitan 

municipalities are to customers in 

the four (4) largest metros.  

The DMRE’s Integrated National 

Electrification Programme (INEP) 

is coordinating the national effort to provide energy access to all households in South Africa 

by 2026. Both grid electrification and non-grid electrification programmes are being 

pursued and the responsibility for implementing grid electrification is shared between Eskom 

and municipalities.  

The non-grid electrification programme is implemented primarily through concessions and, in 

select cases, by municipalities. Until now, off-grid electrification has focused on solar home 

systems (SHS) or similar standalone systems rather than deploying mini-grids. A 2017 study 

prepared by Carbon Trust and the CSIR for the Foreign Commonwealth Office (Carbon Trust 

& CSIR 2017) pointed to minigrids (commonly solar PV and storage) offering a viable option 

for providing electricity to some unserved communities, including some located in urban areas 

where distribution networks are constrained.   

Having described the existing electricity system, the following sections dive deeper into each 

stage of the electricity value chain seeking to outline the existing status and challenges 

experienced in the country and identify the opportunities for ESS deployment.  

4.2.1 Generation level energy storage needs and opportunities in South Africa 

Current state and associated challenges 

As already discussed, South Africa has faced significant generation capacity constraints in 

recent years. While installed capacity is as high as 51.6 GW, the energy availability factor for 

a large share of the older Eskom plant has been low and declining. By 2030, installed capacity 

will be further reduced by 10 GW with the decommissioning of power stations that reach their 

50-year life. The supply shortfall is expected to persist in the foreseeable future, even with 

the deployment of projects under the RMIPPPP.  

As discussed in more detail in section 4.3, government plans to deploy over 23 GW of VRE 

by 2030, representing a third of the total installed capacity by then. Current and expected price 

trends for RE and energy storage technologies (also seen in South Africa’s most recent bid 

round as illustrated in Figure 4-5), intensified global commitments to accelerate the phasing 

Figure 4-7: Municipal electricity sales distribution (StatsSA 
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out of coal67 coupled with significant financial backing by the international community in 

support of South Africa’s energy transition68, suggest that the share of VRE could be 

significantly increased. Modelling done by the CSIR in 2017 and 2018 (Wright et al. 2017) 

suggested the least cost generation mix for meeting the country’s power demand could see 

VRE installed capacity around 60% by 2040 and 80% by 2050. Compared to other 

technologies, RE is modular and can be constructed to deliver power to the grid within 18 to 

36 months. The current procurement approach also means such capacity can be added 

without any capital investment from government.  

 

A growing share of VREs on the power system bring different requirements for grid operation, 

necessitating the modern grid operator to dynamically match variable demand with variable 

supply. This required flexibility is supported by the availability of increasingly intelligent grid 

infrastructure. The (IEA 2019) has developed a phased categorisation to reflect the evolving 

impacts that different levels of VRE penetration may have on the power system and the 

corresponding evolution of system integration and power system flexibility. For the moment 

South Africa is still in phase 1 (of 4) with no relevant impact on the system (Figure 4-8). An 

increasing share of VRE, as anticipated, will require an evolved approach to system integration 

and increased system flexibility.  

 

 
Figure 4-8: Annual VRE share and corresponding system integration phase in selected countries, 2018 

(IEA 2019) 

A further challenge related to all aspects of the value chain is the unpredictability of demand 

growth. Forecasting informs the required infrastructure investments to meet future demand. 

In the past, forecasting was mainly driven by economic growth. With new technologies, 

consumer choices and climate-driven policies and taxes leading to massive changes in energy 

use patterns, many countries have seen a stagnation and even a decline in demand growth. 

This has been most pronounced in Australia (IEA 2019a) where forecasts by the Australian 

                                                
67 A 190-strong coalition of 23 countries and some institutions has committed to an end to coal-based power during COP 26 

(announced on 3 November 2021). The commitments also include accelerating the move to clean energy and specifying how to 

phase out coal power in the 2030s for developed nations and by the 2040s for developing and less developed countries.  
68 At COP 26 in Glasgow the UK, US, European Union, France and Germany announced a partnership with South Africa, pledging 

supporting for the country’s just transition to cleaner energy with R131 billion in the form of concessional loans and grants. This 

funding is intended to enable South Africa to achieve its Nationally Determined Contribution (NDC) targets.  
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Energy Market Operator were consistently unable to predict the energy consumption in the 

country (Figure 4-9). Forecasts grossly overestimated the demand which was believed to be 

lower as a result of a combination of factors, including the ongoing impacts of energy efficiency 

policies, changes in economic structure and adoption of rooftop solar photovoltaic systems.  

Electricity consumption data in 

South Africa (StatsSA 2021) 

have seen a similar trend, as 

illustrated in Figure 4-10), with 

volumes consumed remaining 

stable between 2016 and 2018 

at around 229 TWh before 

decreasing in 2019 and 2020. 

Lower volumes in 2020 is, at 

least partly, attributed to the 

COVID-19 pandemic. An 

extrapolation of the YTD data 

for 2021 suggests 2021 might 

also be below 229 TWh. South 

African electricity usage have 

also been constrained by 

loadshedding which presents a 

further challenge to predict and 

plan for future capacity development.  

 

Figure 4-10: Electricity distributed (consumed) in South Africa (Own analysis, StatsSA data)  

In South Africa, electricity usage will be influenced by a range of factors including rising 

electricity prices, the new Carbon Tax, electrification rate, energy efficiency, electric vehicles, 

grid defection, low cost renewables, prosumers and potential grid defection, new self-

generation regulations, among others. In such uncertainty, mega projects, requiring 10- to 15-

year construction lead times, present a risk of overinvestment (similar to what was seen in 

Australia). More modular options, smaller projects with shorter lead times, allows more agility 

to respond to unpredictable demand growth.  

0

10

20

30

40

50

60

70

80

0

50000

100000

150000

200000

250000

2016 2017 2018 2019 2020 2021 (YTD) 2021
(extrapolated)

Electricity distributed (GWh) and days loadshedded in South Africa

Electricity distributed (GWh) Days load shed (days)

Electricity consumption (actual and forecast) in the National Electricity Market

2005
–

2006

2006
–

2007

2007
–

2008

2008
–

2009

2009
–

2010

2010
–

2011

2011
–

2012

2012
–

2013

2013
–

2014

2014
–

2015

2017
–

2018

2016
–

2017

Te
rr

aw
at

t-
h

o
u

rs
(T

W
h

)

2005
–

2006

2006
–

2007

2007
–

2008

2008
–

2009

2009
–

2010

2010
–

2011

2011
–

2012

2012
–

2013

2013
–

2014

2014
–

2015

2017
–

2018

2016
–

2017
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Electricity Market compared with published forecasts, 2005-06 to 

2016-171 (Electricity Statement of Opportunities (ESOO) 
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Energy storage applications opportunities  

For South Africa the most obvious contribution from energy storage at a generation level is to 

supplement the available supply capacity. However, when considering the role of energy 

storage at generation level, it is important to recognise that ESS require energy input or power 

to be generated by a different source(s) to be stored and made available at a later time when 

needed. Energy storage is unable to function independently of another energy or generation 

source(s) and does not stand alone as a supply capacity on the system. It can, however, 

contribute capacity by storing excess, low-cost electricity when available to: 

a) Be scheduled to supply ‘peaking power’ when demand are expected to be high during 

peak consumption periods (as is commonly seen for pumped storage); 

b) Extend the duration of VRE supply beyond the resource availability (e.g. after the sun 

has set); and 

c) Provide (emergency) backup power when available generation capacity falls short of 

demand and/or in the case of an unexpected event.  

For the latter, BESS offer notably fast and accurate response times to dispatch signals from 

system operators, and their modularity enables a wide range of installation sizes and potential 

locations for deployment. Declining technology cost is expected to make BESS a cost-

competitive flexibility provider within the short term. 

The system flexibility offered by ES, and 

specifically BESS, is a key enabler for VREs to 

be integrated onto the system. In this way, energy 

storage can contribute to future generation 

capacity by enabling the rapid addition of low cost 

VRE generation capacity. By co-locating with 

VRE it  can most quickly alleviate the current 

supply constraints, make affordable, clean 

energy available to support economic activity and 

unlock job creation and localisation opportunities 

associated with both supply chains (VRE and 

ES). Experience from the case study analysis 

(Section 3) illustrated the opportunities related to 

localisation and employment creation that are 

possible with appropriate policy support and 

incentives.  

The contribution of energy storage at generation 

level is therefore twofold - it can support a) the 

existing generation capacity by matching 

power supply with demand (e.g. act as a load 

following69 power plant), and b) integration of 

more VRE and thus enable rapid addition of 

low-cost VRE capacity onto the power system to supplement the existing generation 

capacity. With these contributions, energy storage can assist in optimizing energy 

                                                
69 A power plant that adjusts its power output as demand for electricity fluctuates during the day.  

Solar PV + storage deployed to replace 

decommissioned generation fleet 

 

The 1GW coal-fired Komati power station 

in Mpumalanga that is scheduled for final 

decommissioning by October 2022, will be 

converted into a solar PV and energy 

storage plant as a flagship project for the 

JET. The conversion will allow existing 

ancillary, evacuation and grid 

infrastructure to be reused while also 

retaining jobs.  

The low cost of solar technology allows 

the PV generation plant to be oversized 

relative to the existing grid connection with 

excess power used to charge the 

244 MWh battery. Stored energy can then 

extend the supply into the grid.  

Similar projects are planned at the 

Grootvlei, Hendrina and Camden power 

plants, all of which were scheduled for 

closure by 2025. 
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procurement costs, avoiding un-served energy costs and protecting the economy by reducing 

loadshedding.  

Increased flexibility also relates to the ability of energy storage to support an uncertain 

planning environment. In combination with smaller, distributed generation options that can 

be implemented within a shorter timeframe, energy storage offers a more responsive option 

to meet unpredictable demand growth.  

Using the applications listed in Section 2.2, the energy storage applications relevant at 

generation level in South Africa are indicated in the table below. In identifying these, 

consideration is given to the specific service the energy storage asset will be providing and to 

whom that service is available. While the focus is on generation level, the applications cannot 

be disconnected from the system operator to whom many of the services would be provided. 

Several of the applications indicated below therefore have overlaps with and lead into the next 

section that considers the relevance of energy storage to the system operator.  

Table 4-3: Stationary energy storage applications at Generation level 

Application 
Suitability to address the challenges 

at the generation level  

Priority for SA 

Emergency back-up  Suitable High 

Renewable Energy Sources (RES) integration  Suitable High 

Peak shaving Indirectly suitable at generation level by 

supplying power in peak periods 
High 

Black start  Suitable Medium 

Seasonal storage  Potentially suitable Medium 

Spinning and non-spinning reserve  Suitable High 

Mini-grids or remote power systems Suitable Med - High 

4.2.2 System operator level (Tx and Dx) energy storage needs and opportunities in 

South Africa 

Current state and associated challenges 

As noted in section 4.2, Eskom hosts the national system operator responsible for maintaining 

stability of the national power network. Local distributors (both Eskom and Municipalities), 

similarly have system control rooms responsible for coordination of the power network at 

distribution level.  

In the traditional power system that did not have a considerable share of VRE, the variability 

and predictability of the load defined the flexibility requirements of the system. The variability 

could be balanced by combining different power plants (a mix of base, mid-merit and peaking) 

to match the demand. Power system flexibility could also be significantly increased through 

the grid, especially strong interconnectors to other countries that enlarges the overall 

geographic footprint that evens out the variability of load and allows access to new flexibility 

resources70. When adding VRE to a power system, predicted and unpredicted variations of 

                                                
70 The “flexibility resources” category includes storage (e.g. pumped-storage or battery), controllable loads (demand response), 

high voltage (HV), direct current (DC) interconnection with other asynchronous power systems (such as the Cahora Bassa HVDC 

line) and flexible power plants.  
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the VRE resources impose additional flexibility requirements. Integrating significant VRE 

resources into the system has added requirements for active power balancing and requires 

modifications to operational procedures for system operations that includes (a) day ahead 

planning (e.g. consideration of wind and PV forecasts), (b) intra-day planning and (c) real-time 

operations.  

A 2017 study (Obert & Pöller 2017) that assessed the impact of increased variable generation 

on system operations in South African found that the operating and emergency reserve is 

adequately sufficient to balance increased variability in the immediate future. This echoes the 

mapping done by the IEA (Figure 4-8) that shows the VRE share and system integration 

requirements of South Africa at phase 1 of 4. In the longer term, however, at higher levels of 

variable generation, flexibility requirements will significantly increase demanding interventions 

to ensure secure and cost-efficient operation of the South African power system. Energy 

storage was specifically noted to be highly suitable for this purpose.  

The 2021 – 2031 Transmission Development Plan (TDP) (Eskom 2021b) noted energy 

storage, alongside adequate capacity and a robust grid, as an essential ingredient for the 

electricity system to operate flexibly and adequately meet future demand. It also 

highlighted the need in South Africa for a competitive and resilient energy market to ensure 

sufficient electricity is available to drive economic development and enable growth.  

The TDP (Eskom 2021b) also pointed to the multitude of demand drivers and factors 

influencing future uptake. Uncertain demand growth and increasing complexity is not only a 

challenge for demand forecasting/planning, but also adds new pressures on managing the 

electricity grid.  

In terms of the Electricity Regulations Act, NERSA issues licenses to Eskom and municipalities 

for supply of electricity. The requirement to maintain system stability form part of the license 

conditions. In the current constrained environment, system operation takes on the added 

dimension of implementing loadshedding as a controlled measure to protect the power 

system from total collapse causing a national blackout71. Within the existing regulatory 

framework, a regulatory standard has been promulgated by NERSA to facilitate manual load 

reduction in the event of a system emergency to prevent the power system from sliding into 

an unstable state. NRS 048-9:2019 makes provision for the national system operator to 

instruct Eskom’s distribution and municipal control rooms and establishes protocols for 

implementing emergency load reduction. The standard also organises the manner by which 

loadshedding is implemented during periods of supply capacity problems and the handling of 

critical loads.  

System operation is increasing in complexity with distributed generation resources that 

incorporate VREs; innovations in data, intelligence and system operations; embedded 

generation; evolving customer engagement; increased interaction with other sectors (e.g. 

electrification of transport); and energy access imperatives, among others. With a more 

complex set of features, maintaining energy security, reliability, and resilience demands 

greater functionality and active management of a more diverse set of resources. The amended 

regulations that allow municipalities to establish new generation capacity and the increased 

                                                
71 A blackout is defined in section 3.1 of NRS048-9 as an “unplanned loss of supply over a wide geographic area”. A national 

blackout is further defined as “a loss of supply to the country”. 
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licensing threshold for embedded generation projects will compound the complexity at 

municipal level.  

Underinvestment in grid infrastructure maintenance, particularly at municipal level in 

South Africa, means grid infrastructure is aging and therefore becomes less robust and 

resilient. It also means more events that need to be managed, further placing strain on 

existing system operations.  

Energy storage applications opportunities  

ES is an increasingly cost-competitive flexibility provider that could greatly benefit grid 

operation in South Africa. It offers enormous versatility that can deliver a range of services 

used to alleviate some of the challenges facing system operators in the country discussed 

earlier. The range of these services and are illustrated in Figure 4-11.  

 

Figure 4-11: Energy storage services to system operations (not exhaustive) 

The power grid is an interconnected network with all parts at every level of the supply chain 

interlinked. Therefore, as discussed in Section 2.2, there is great flexibility in the location of 

the energy storage asset, with an ESS located on the distribution network being able to serve 

the power system at a transmission level and, similarly, an ESS located on customer premises, 

being able to serve the system at a distribution level.  

The versatility of energy storage is partly ascribed to its ability to behave as a load (when it 

charges) as well as a generator and complete flexibility regarding when the ESS is 

recharged – there is no constraint to when recharging occurs. While it was noted under the 

previous section (generation level) that energy storage cannot stand independently as a 

generator and needs an energy source, this same characteristic can be utilised to the benefit 

of system operations. Unlike a typical peaking plant, a storage system can both reduce the 

peak by its inverter capacity (or power rating (MW)) and also absorb surplus capacity on the 

system (“fill in the valleys”) when recharging. This enables storage to absorb excess capacity 

on the system when supply exceeds demand.  

In South Africa’s constrained power system, energy storage can provide backup capacity that 

can be called on to reduce the extent of loadshedding. As noted earlier, energy storage offers 

accurate and swift / responsive dispatchability to the system. It can, therefore, act as both 
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spinning and non-spinning reserves. Fast response times make it useful to respond to other 

unexpected events on the system including voltage drops. It can be scheduled as peaking or 

mid-merit generation capacity (if the storage duration allows).  

ESS can be used to store electricity when tariffs are low to offset high tariffs during peak times 

(arbitrage). Stored energy can be used to avoid buying during high tariff periods and selling 

at a loss (when TOUs are not passed on to clients) or to sell at high tariffs (when TOUs are 

passed on). This is particularly relevant to municipal distributors in South Africa, where 

revenues from electricity sales have been adversely impacted by escalating wholesale prices, 

diminishing price margins and loadshedding. It can similarly be used at a transmission system 

level, to limit the system need for costly peaking power.  

As shown in Figure 4-11, energy storage also offers significant benefits at a customer level 

(i.e. BTM). However, user-based solutions lack the ability to unlock the full potential benefits 

for the power system or the broader economy that would be possible if such ESSs can be 

accessed and their use coordinated in the interest of the network. As an example, if 

coordinated, BTM systems can be managed to reduce the loadshedding obligations for 

municipalities to the benefit of all municipal customers while alleviating the pressure on the 

network operator. Such an agreement can be established contractually with terms and 

conditions if the regulatory framework and tariff structures allow. 

The range of applications relevant at system operation level are summarised in Table 4-4. 

Table 4-4: Stationary energy storage applications at System Operator level 

Application 
Suitability to address the 

challenges at the generation level  

Priority for SA 

Energy Arbitrage  Suitable High 

Emergency back-up  Suitable High 

Renewable Energy Sources (RES) integration  Suitable High 

Peak shaving Suitable Medium 

Time shifting  Suitable Medium 

Load levelling  Suitable Medium 

Black start  Suitable Medium 

Spinning and non-spinning reserve  Suitable High 

Voltage regulation Suitable High 

4.2.3 Transmission level energy storage needs and opportunities in South Africa 

Current state and associated challenges 

All of South-Africa’s transmission assets are currently owned by Eskom. As part of the 

restructuring, Eskom aims for the completion of the unbundling of the Transmission business 

unit into a separate legal entity by the end of 2021(Eskom 2021a), subject to critical external 

and regulatory decisions and dependencies. 

The transmission network comprises of 33 158 km of power lines and a transformer capacity 

of 154 500 MVA provided by 449 transformers (Eskom 2021a). Eskom has also established 

several interconnections with neighbouring countries to support the exchange of power. It is a 
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net exporter of energy and has high voltage interconnections with Mozambique, Namibia, 

Zimbabwe, Swaziland, Botswana, and Lesotho (Eskom 2021b). Most of the high voltage 

transmission network is based on alternating current (AC) technology, except for the 1 035 

km, 533kV direct current (DC) monopolar line linking Cahora Bassa hydroelectric generating 

station in Mozambique with Johannesburg. 

The South African transmission network and existing linkages to neighbouring countries, cover 

a geographic area that is equivalent to that of the European Union (EU). Such an 

interconnected network ordinarily contributes significantly to network stability72 as the large 

footprint can facilitate significant diversity on the power network, incorporating both loads 

(users) and generation in geographically dispersed locations. The interconnected network also 

allows for extended radiation hours for solar power, muting the variability of wind energy, and 

dampening the extreme peakiness of consumer demand.  

As with the rest of Eskom, the Transmission business unit is also confronted with many 

challenges in terms of maintenance backlog and insufficient development of additional 

transmission capacity to keep up with increased demand. There are serious capacity  

constraints on the network, with around 50% of feeders in thermal overload (Foreign & 

Commonwealth Office 2017).  

Eskom had intended to spend approximately R10 billion each year from 2015 for the 

development of the transmission sector and make the necessary grid upgrades to relieve grid 

congestion in the country (Global Transmission 2020). However, over the past six years, 

Eskom has only been able to spend R0.8 to R1.2 billion each year on expansion projects. The 

severe underinvestment, as with all divisions in Eskom, necessitates urgent measures to 

ensure that the infrastructure can continue to deliver at capacity and new developments are 

pursued. It also means that many potential generators and consumers are not able to connect 

to the grid. This includes IPPs and key industries such as those found in South Africa’s 

Industrial Development Zones. 

Coordinated efforts to catch up with urgent maintenance, ensure grid stability and execute 

expansion requirements have been launched in response to the IRP planning by the DMRE. 

Transmission network planning is done for three timeframes – five years, ten years and 20 

years. The current ten-year plan for 2022 to 2031 (Eskom 2021b) covers the infrastructure 

needed to transmit increasing electricity demand, evacuate power from the upcoming 

generation capacity, and increase grid stability. Error! Reference source not found. shows t

he percentage allocation of the planned investment with a further breakdown of the capital 

expansion portion.  

                                                
72 When neighbouring networks have challenges, these may in turn impact the regional network as seen during November 2021 

loadshedding events.  
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Figure 4-12: TDP 2021 to 2030: Planned investment strategy (Global Transmission 2020) 

Transmission planning has to take cognisance of the changing generation landscape. The 

established network was planned in support of a centralised generation fleet, clustered around 

the coalfields, with main transmission arteries to economic hubs with higher population 

density. Preferred locations for renewable energy IPPs do not coincide with the constellation 

of existing network infrastructure. This has caused unexpected congestion and network 

constraints in areas that were previously underutilised, such as the sparsely populated, semi-

arid, farming areas in the Northern Cape – a location of choice for renewable energy projects. 

The location of smaller-scale REIPP projects is also less predictive than that of large-scale 

megaprojects with extended lead times. Network development for high voltage lines similarly 

have long lead times, with limited agility to respond to the development timelines possible for 

REIPP projects if no coordination or broader planning framework is place.  

To accommodate the evolving transmission 

needs, current planning foresees an R118 billion 

investment for the addition of approximately 

5 650 km of transmission lines and 41 595 MVA 

of transformer capacity to the South African 

network. It also includes for strengthening of the 

transmission cross-border links, aiming to 

connect all 12 South African Power Pool (SAPP) 

member countries73.  

Transmission planning currently considers 

battery storage only as a generation asset 

planned under the IRP.  

An Eskom representative involved in 

transmission network planning acknowledged, 

however, that ESS offers potential for network 

deferral and that such opportunities are currently 

being considered, but planning is not at an advanced stage.    

                                                
73 Angola, Botswana, Democratic Republic of Congo (DRC), Eswatini, Lesotho, Malawi, Mozambique, Namibia, South Africa, 

Tanzania, Zambia and Zimbabwe. Eskom, in conjunction with SAPP counterparts, is implementing the Botswana–South Africa 

(BOSA) interconnector and the Mozambique–Zimbabwe–South Africa (MOZISA) transmission project. BOSA involves a 210-km-

long, 400 kV transmission line, which will enhance electricity trade between South Africa and Botswana as well as other SAPP 

members. Commissioning is planned for 2024. The MOZISA project, expected to be commissioned by 2022, plans to link three 

Southern African Development Community (SADC) countries—Mozambique, Zimbabwe and South Africa. 

Info box: Generation Connection 

Capacity Assessment of the 2023 

Transmission Network (GCCA – 2023) 

The GCCA was introduced by Eskom to 

provide stakeholders with an indication of 

the available capacity for connecting new 

generation capacity onto the transmission 

network.  

 

It is intended to help inform siting of new 

plant, showing the expected capacity 

availability on the network for evacuating 

power AND for connecting at the main 

transmission system substations that 

should be in service during the period to 

2023 if infrastructure development 

proceeds in accordance with the TDP.  
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Implementation of the transmission development plans developed by Eskom has been 

delayed by financial constraints with a shortfall of more than 50% for the immediate five-year 

implementation period. This translates into increased asset condition risks for operational 

sustainability and system expansion delays to enable the implementation of IRP 2019. Budget 

constraints also adversely affect the ability of the network to accommodate IPPs on the 

network.  

Despite budget constraints, the Transmission entity is considered a sound business, with 

stable cash flows and valuable assets. A response by the Eskom CEO to a question posed 

during May 2021 feedback to the National Council of Provinces Select Committee on Public 

Enterprises and Communications meeting, confirmed that the Transmission entity is highly 

regarded by lenders and considered a lower risk for investors. (Eskom: Update on the 

unbundling process | PMG 2021)  

An important consideration under the unbundling process relates to the agreed tariffs structure 

between Transmission and the other separate business entities. An appropriately structured 

tariff and service level agreement will greatly facilitate planning, approving, and managing 

future projects in terms of justified capital investment. It will also be a critical factor in 

determining the deployment of ESS as a network asset.  

Energy storage applications opportunities  

South Africa’s existing transmission network with the planned expansion and strengthened 

interconnection into the region is already an invaluable resource for ensuring grid stability that 

can be further enhanced with the integration of ESSs. Currently energy storage is only 

reflected in planning as a point of generation that requires integration by the transmission 

network. This overlooks opportunities to use it as part of the network infrastructure and a 

network asset.  

In addition to the services offered to the national system operator (refer Section Error! R

eference source not found.), ESSs located on the high voltage transmission network can 

contribute significantly to alleviating system congestion, network stabilisation, and deferral of 

network upgrades. Instead of co-locating energy storage with renewable energy power plants, 

they can be placed more strategically at a point on Eskom’s high voltage transmission network 

as a means to store surplus renewable energy at a national level, avoid transmission network 

bottlenecks and provide frequency support (reserve margin) for the national generation 

industry. 

The range of applications relevant at Transmission level are summarised in Table 4-5.  

Table 4-5: Stationary energy storage applications at Transmission level 

Application 
Suitability to address the 

challenges at the generation level  

Priority for SA 

Renewable Energy Sources (RES) integration  Suitable High 

Network expansion (transmission deferral) Suitable High 

Network stabilisation  Suitable High 
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4.2.4 Distribution level energy storage needs and opportunities in South Africa  

Current state and associated challenges 

As noted earlier, the distribution sector in South Africa is split across multiple municipal 

distributers and Eskom’s Distribution division. This section focuses on the distribution network 

infrastructure across these entities as the control centres were already considered.  

In 2019-2020 financial year, only 

27 of the 257 municipalities in the 

country achieved a clean audit 

(Auditor General South Africa 

2020) and 163 municipalities were 

found in financial distress for the 

2019/20 financial year (National 

Treasury 2021). CoGTA74 

identified 36 municipalities 

experiencing governance 

challenges, 63 municipalities 

having serious service delivery 

challenges and a total of 163 

municipalities in financial distress. 

A total of 64 municipalities were 

identified with challenges across 

the key performance areas of 

governance, service delivery and 

financial management, indicated 

as dysfunctional on the State of 

Local Government barometer 

illustrated in Error! Reference source not found.. The poor financial state of the majority of m

unicipalities in South Africa is reflected in distribution capacity shortages and backlog in 

investments for maintenance, refurbishment, upgrades of aging infrastructure and grid 

expansion to power new developments.  

The value of electrical infrastructure held by local government was estimated at R398 billion 

in 2012 with the estimated annual backlog in infrastructure investment between R8 billion and 

R41 billion per year (Khonjelwayo & Nthakheni 2020). At the time, municipalities were 

expected to need R176 billion for investment in electricity infrastructure between 2013 and 

2023, of which 15% would be to address backlogs, 42% - to enable expected growth, and 

43% - to rehabilitate existing infrastructure. The investment backlog in electricity infrastructure 

was thought at the time to be growing at R2.5 billion per annum. The most recent estimate is 

around R70 billion in maintenance backlog of which around a third is for distribution network 

strengthening, often needed only for short duration peak loads (SAESA 2020). Constrained 

and aging networks are unable to support new urban development or economic growth. Grid 

upgrades and expansion are required to support development, densification, spatial planning 

and energy access.  

                                                
74 Access to the full report is restricted, but excerpts have been shared in the media and made available on the Parliamentary 

Monitoring Group website at https://pmg.org.za/blog/State%20of%20Local%20Government.   

Dysfunctional Medium Risk Low risk Stable

64 111 66 16

24.9% 43,19% 25.68% 5.45%

Figure 4-13: State of Local Government Barometer (CoGTA, 

2021)  

https://pmg.org.za/blog/State%20of%20Local%20Government
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Electricity sales margins have grown smaller as wholesale electricity prices have increased 

and affordability has capped municipal margins. The ability to cross-subsidise across market 

segments have also been curtailed as customers have more opportunities for own generation 

and grid defection if prices are too high. Consequently, electricity sales revenue has 

declined contributing to budgetary constraints for infrastructure upgrades and expansion. 

Opportunities for deferral of infrastructure investments for upgrades or expansion costs and 

cost reductions are much needed.   

While municipalities purchase power on a TOU tariff from Eskom, they are unable to 

consistently charge customers a time differentiated tariff. When consumption volumes during 

peak tariff periods are high, electricity revenues are adversely impacted. Energy storage offer 

the opportunity for arbitrage, reducing the risk to revenues and for paying penalties for 

exceeding the notified maximum demand.  

The adoption of more intelligent grid infrastructure (smart grids or advanced metering 

infrastructure (AMI)) and grid modernisation are similarly stalled by financial constraints. 

Government Regulation (GN) 773, published in terms of section 35 of the Electricity 

Regulation Act, became effective in 2008. It stipulated the roll out of smart metering to all 

customers with a monthly consumption of 1 000 kWh and above and for a TOU tariff to be 

applicable to these customers by 1 January 2012. The timeframe of the regulation has not 

been met. This, in turn, hinders data collection related to energy supply, transportation and 

demand; revenue collection; integration of diverse energy sources and distributed generation; 

effective management of energy demand and conservation; more active customer 

participation and improved service delivery, among others. Under the South Africa Smart Grid 

Initiative (SASGI), smart grids were piloted to demonstrate different applications and benefits, 

including revenue management, asset management, improvement in network availability and 

asset and resource utilisation, among others. Based on the demonstrated benefits, National 

Treasury, with participation from SANEDI’s smart grids initiative, have been developing a 

programme to roll out smart grids across the country.  

Grid modernisation is needed to integrate diverse and distributed customer interfaces. Energy 

storage will be a key component of the modern grid, as an alternative energy or distributed 

energy interface option and as an integrated network resource used for resilience, stability, 

reliability, security, and frequency & voltage regulation. The smart grid will also facilitate 

aggregation of energy storage assets to be controlled and deployed collectively.  

Large-scale adoption of Small Scale Embedded Generation (SSEG), accelerated by 

loadshedding, lower technology costs, and rising electricity prices, has both revenue and grid 

integration implications for municipalities. A shared initiative by SALGA, CSIR, Sustainable 

Energy Africa and the GIZ is providing support to municipalities with guidance regarding 

municipal SSEG regulations, processes, tariffs and application processes. Their 2021 status 

update shows 70 partners in the municipal support programme that allow SSEG, 38 have 

introduced an official application process and 20 have implemented a SSEG tariff.  

Several larger cities in South Africa have set goals for reducing carbon emissions, increasing 

the share of clean energy, introducing cleaner mobility and becoming a smart and/or clean 

city. The integration of more electric vehicles, more renewable energy will increase the 

complexity of network management, relying on more intelligent grid infrastructure and network 

operations.  
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Establishing the enhanced capability to innovate, introduce aggregation and optimisation 

across these various assets on the power system while also meeting energy security, reliability 

and resilience goals will require additional investment by many, if not all, municipalities.  

Energy storage applications opportunities  

In addition to the services noted for the distribution control room (refer Section Error! R

eference source not found.), ESSs located strategically on the distribution network can 

contribute significantly to alleviating distribution network bottlenecks and overloads, 

preserving overloaded distribution infrastructure and deferment of capital expenditure for 

network refurbishment or upgrades.  

Energy storage can support the integration of RE and SSEG in a way that is beneficial to the 

network i.e. ensuring the available, low cost electricity is available to the system when needed 

and consumption profiles better correspond with system availability. It could also be deployed 

as backup power and/or limit loadshedding in the municipal area.  

Distributors also have the opportunity to engage with customers, encouraging strategic 

investments in energy storage through tariffs, bylaws and agreements that unlocks the already 

described benefits or to better utilise the available network capacity and enable new 

connections to customers without overburdening the existing infrastructure.  

ES can be used by Distributors to cost-effectively extend basic service delivery to underserved 

communities. This opportunity is covered in a later section under minigrids.  

The applications relevant specifically for Distribution network infrastructure are summarised in 

Table 4-5.  

Table 4-6: Stationary energy storage applications at Distribution level 

Application 
Suitability to address the 

challenges at the generation level  

Priority for SA 

Renewable Energy Sources (RES) integration  Suitable High 

Network expansion (distribution deferral) Suitable High 

Network stabilisation  Suitable High 

4.2.5 Minigrid energy storage needs and opportunities in South Africa  

Current state and associated challenges 

South Africa’s extensive electricity network and high electrification rate meant that, unlike 

many countries in the region, South Africa has not had a spontaneous uptake of minigrids. 

Universal access to modern forms of energy is, however, a continuing objective for the country 

with delivery to remote rural areas both costly and geographically challenging.  

The Integrated National Electrification Programme (INEP) incorporates a non-grid 

electrification component to provide services in areas where grid extension in the immediate 

planning horizon is unlikely. INEP’s non-grid systems have consisted of individual solar home 

systems (SHS). These have also been considered for implementation in urban areas of the 

country with a view of increasing the basic electricity services in the informal settlements. 

Until recently, minigrids, typically using diesel generation to supplement intermittent power 

supply from solar PV or mini-hydro, were excessively expensive and generally did not provide 
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a viable alternative for the South African context. Technology advances and price 

developments for solar PV, energy storage, remote metering infrastructure, “mobile money”, 

as well as business model innovations are transforming the minigrid sector in Africa, and also 

opening opportunities for applications in South Africa.  

Energy storage applications opportunities  

RE Minigrids using Solar PV with energy storage are an increasingly viable option to address 

both the last mile electrification challenge and the growing electricity demand. Minigrids have 

the potential to provide more than a source of energy to individual households, connecting 

communities into a remote power system that can energise a variety of economic activities 

including small-scale industries, agricultural value addition, water irrigation, and health 

centres.  

In urban settings, “undergid” minigrids, also called grid-tied or interconnected minigrids have 

been deployed successfully in other countries to strengthen and stabilise taxed distribution 

networks and enabling modern service delivery to underserved communities. This application 

has also been considered by municipalities in South Africa to help provide basic energy 

services where distribution infrastructure and budget are constrained.  

“Undergrid” minigrids utilise a small connection to the national electricity system and can be 

isolated, or islanded, as necessary. A minigrid can either have solar PV and energy storage 

installed for more comprehensive service delivery or, alternatively, only energy storage that is 

charged from the national network and used to provide limited, or “trickle”, services to minigrid 

connections. They can be used to ease grid congestion by reducing demand loads at key 

points of constraint and provide services (such as frequency response) back to the grid.  

4.2.6 Customer level energy storage needs and opportunities in South Africa  

Current state and associated challenges 

Severe supply constraints that have persisted for more than a decade, coupled with network 

infrastructure challenges, have constrained the economy and negatively impacted on South 

African electricity consumers.  

This has prompted large-scale adoption of BTM ESS to ensure backup power supply or 

uninterrupted power supply (UPS) to priority applications for a minimum duration of time. This 

is believed to be the cause of the market share that South Africa has taken in the global 

shipments of residential energy storage systems as noted in Section Error! Reference s

ource not found. (refer Error! Reference source not found.).   

Larger retail and other facilities that had previously invested in diesel generators are starting 

to look at replacement options. BESs offer competitive pricing, lower maintenance and lower 

noise and air pollution – a compelling replacement alternative. This market trend is likely to 

continue while electricity supply constraints persist. Alongside solar PV, energy storage offers 

a reliable alternative to grid supply. Downward price trends could soon make this a very 

compelling option compared to escalating prices and supply challenges of the national power 

supply.  

Backup power supply has been adopted by those among residential, commercial and 

industrial consumers who can afford it. Lower electricity sales to larger, paying customers 

aggravates revenue losses and increases the cost of service delivery, prompting higher 
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electricity prices to recover costs which in turn drives potential grid defections. This has been 

extensively describes as the ‘utility death spiral’ in recent years. This also has negative 

economic and overall power system impacts. Finding ways for consumers to remain part of 

an interconnected system contributes to greater system stability and a lower cost of power 

supply for the country. An aggregated solution that can leverage these private investments, 

would therefore be beneficial.  

Escalating electricity costs are increasingly putting pressure on business operations and costs 

in an already challenging economic environment, driving the search for cheaper, alternative 

solutions.  

Climate change, sustainability imperatives, investor sentiments and Carbon tax are also 

contributing to consumers seeking cleaner energy options.  

Energy storage applications opportunities  

Currently, in South Africa, energy storage is commonly used by electricity consumers as (a) 

back-up supply during loadshedding or power outages and is increasingly considered as a low 

pollution (noise, air, emissions) alternative to diesel generation, or as (b) complementary 

technology for solar PV as an opportunity to reduce costs, grid dependence and optimise the 

use of clean energy.  

Customers on TOU tariffs can utilise energy storage for arbitrage, reducing their electricity and 

operational costs. It can also be used to enhance the quality of power supply on customer 

premises where the tolerance for voltage or frequency fluctuations are lower than what the 

grid supply can guarantee. The energy storage applications most relevant to consumers are 

summarised in Table 4-7.  

Table 4-7: Stationary energy storage applications at customer level 

Application 
Suitability to address the 

challenges at the generation level  

Priority for SA 

Power Quality Suitable Medium 

Energy Arbitrage  Suitable High 

Emergency back-up  Suitable High 

Renewable Energy Sources (RES) integration  Suitable High 

Peak shaving  Suitable High 

Time shifting  Suitable High 

Load levelling  Suitable High 

End-user / customer services Suitable High 

4.2.7 Opportunities for ESS in south Africa - cumulative perspective  

The potential value contribution of energy storage to the South African electricity sector is 

illustrated in Figure 4-14. The figure shows the relevance of applications across the value 

chain, and for the control centres or operators responsible for the system operations at 

different points. The illustration demonstrates the increased value of placing energy storage 

at the “edge the grid” if the installation capacity of systems BTM or at distribution level can be 

coordinated and aggregated.  
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Figure 4-14: Consolidated opportunities for ESS for South Africa along the electricity supply chain 

To enable these contributions throughout the value chain, it is important to ensure that policy, 

market and regulatory frameworks allow ESS to participate fairly within the power sector and 

offer the full range of services they are technically capable of providing.  

The extent to which the South African market is ready for energy storage is considered in 

subsequent sections.  

4.3 Market development readiness – policy framework 

The 2030 vision outlined in the National Development Plan (NDP) of 2011 set the objective 

to completely eliminate income poverty and reduce inequality in the country. Various enablers 

have been identified that form part of the milestones needed to be achieved to attain the 

above-mentioned vision. Among these is the need to produce sufficient energy to support 

industry at competitive prices, while ensuring access to affordable energy by poor households 

and reduction in carbon intensity of the economy by a third. The latter has been envisaged to 

be achieved by decommissioning 11 GW of coal-fired installed capacity while deploying 20 

GW of renewable electricity by 2030. The NDP is silent on integration of energy storage in the 

energy mix; however, it could be attributed to the emerging stage of ESS a decade ago and 

absence of integration of these technologies in the energy-related policies at that time.  

 
As provided for in the White Paper on Energy Policy 1998, planning for energy in South 

Africa is done through the integrated resource planning methodologies that evaluate electricity 

supply investments and decommissioning of older power stations. The government’s position 

in this regard is to plan on the basis of least-cost energy resources, taking into account “the 

need to maintain adequate, reliable, safe, and environmentally sound energy services for all 

customers”.  

 
In the past decade, four Integrated Resource Plans (IRP) have been released by 

government – in 2010, 2016, 2018 and 2019. Of these, two have been promulgated – IRP 

2010 was gazetted in 2011 and IRP 2019 - in 2019. The multiple iterations of the IRP, before 
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its 2nd promulgation in 2019, were largely driven by the high level of uncertainty regarding 

future economic trajectories, the availability of Eskom’s generation fleet, and ever-changing 

technology costs that contributed to the extended discussions on the IRP and delayed its 

adoption.  

 

As a signatory to the United Nations Convention to Combat Climate Change (NCCCC), its 

Kyoto Protocol and the Paris Agreement, South Africa also committed to meeting its nationally 

determined contributions linked to the reduction in emissions targets. Since about 40% of 

emissions generated in the country came from electricity generation and liquid fuel production 

activities, the IRP 2019 was designed to accommodate the changes in the energy mix to allow 

the country to meet its commitments and transition to a low caron economy. The key means 

to deliver on these commitments was assigned to renewable energy sources.  

 

Initially introduction through the White Paper on Renewable Energy released in 2003, 

renewable energy sources in South Africa covers “sun, wind, biomass, water (hydro), waves, 

tides, ocean current, geothermal, and any other natural phenomena which are cyclical and 

non-depletable”. The White Paper on Renewable Energy does not differentiate between 

modern and conventional renewable energy technologies but acknowledges the particular 

opportunities that lie in deployment of solar water heating, biomass (including bio-fuels), 

landfill gas, small-scale hydro, wind and solar electric technologies in South Africa. 

Importantly, the White Paper recognises that the wider economical utilisation of solar electricity 

generation using CSP and solar PV technologies is limited by back-up and energy storage 

constraints and called for research and development into cost-effective energy storage 

systems utilising renewable energy.  

 

Such “complimentary relationship” between energy storage and VRE sources has been 

recognised in the latest iteration of the IRP. Although the CIF (2020) argues that the policy did 

not give sufficient attention to such a relationship due to the need to protect the coal sector 

without a clear plan to ensure a socially just transition. Indeed, as indicated in the IRP 2019, 

the absence of the Just Energy Transition (JET) plan at the time of the formulation of the 

IRP enforced a cap on the targets for newly installed VRE capacities, which by implication 

created a cap for storage. Given two years has passed since the promulgation of the IRP, 

which was accompanied by major changes in both costs of technologies and electricity supply 

situation in South Africa, the IRP 2019 is outdated – an opinion that was echoed by some 

stakeholders during engagements.  

 

Nonetheless, despite the need to revise the IRP, the policy is the only policy on the African 

continent that made provision for ESS. Informed by inputs provided by various industry 

stakeholders, the IRP 2019 acknowledged the role of ESS in facilitating a larger deployment 

of VRE sources in a system that does not have the requisite storage capacity or flexibility. As 

shown in Figure 4-15, the government envisages the renewables taking a lead in providing 

new generating capacities with the reliance on coal to drop to around 41% by 2030. In support 

of this deployment, 2.1 GW of bulk energy storage capacity is envisaged to be added between 

2020 and 2030. Of this, the IRP 2019 assumed an addition of 513 MW of ESS in 2022 and 

1 575 MW - in 2029.  
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Figure 4-15: IRP 2019 unpacked 

With Eskom holding the majority of generation assets and a monopoly over the transmission 

network in the country, the review of the policy framework around utility-scale ESS cannot 

ignore the position of the state-owned utility. In 2020, Eskom released its JET vision that is to 

achieve “Net Zero carbon emissions by 2050 with an increase in sustainable jobs” 

(Rambharos 2020). Achievement of this vision is planned through a set of interventions 

including the repurposing of the power stations that are planned to be decommissioned in line 

with the IRP 2019. The use of the sites for energy storage is among the potentially considered 

repurposing applications; however, it is unclear whether such considerations already form part 

of the IRP 2019 or are an add-on to the capacities planned under the IRP 2019.  

 

The IRP 2019 is silent with regard to the specific characteristics that will be required for 

storage, and especially with respect to the hourly storage capacity that will need needed to 

support the deployment of VRE sources. However, based on the inputs provided by South 

African Energy Storage Associations (SAESA), GreenCape (2021) estimated that between 

2.7 and 4 hours of storage per GW will be required depending on the number of days for which 

energy storage is needed. Thus, it could be predicted that between 13.5 GWh and 20 GWh of 

standalone energy storage could be deployed under the IRP 2019, depending on the scenario. 

 

The IRP 2019 also does not make it clear whether the 

allocated 2.1 GW of energy storage is meant to be 

deployed at a bulk, transmission, or distribution levels. 

Engagements with the industry stakeholders, though, 

suggest that the IRP 2019 focuses on bulk generation 

only and does not provide for its applications anywhere 

else along the grid, nor does it enable the use of ESS for auxiliary services. Some stakeholders 

went further to raise a question regarding the allocated capacity for ESS given that such 

systems do not generate electricity. Others raised a concern that the IRP 2019 is silent on co-

location of BESS with VRE and “retrofitting” of existing wind and solar farms - a trend observed 

globally.  

IRP focus on bulk applications and 

does not recognise the benefits of 

ESS in relation to auxilliary 

services.   
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Overall, given ESS potential to participate in decarbonisation of the economy, the policy’s lack 

of support for the co-location of ESS with VRE sources, and failure to recognise benefits of 

ESS with respect to ancillary services suggest that it continues to play a catch up and could 

become obsolete if not updated soon. Given that over 20 GW of VRE sources are planned for 

the next decade and the rapid reduction in ESS costs, the potential deployment of bulk- and 

utility-scale ESS is significantly greater than the allocated 2.1 GW for standalone projects. 

Stakeholder engagements revealed, though, that the value of ESS and, subsequently, its 

potential for deployment in South Africa lies primarily downstream of the grid with bigger 

benefits to be derived the closer ESS positioned to the users. 

 

As indicated in section 4.2, ESS holds enormous potential to among others contribute to 

improved stability of South Africa’s grid, reduce electricity losses, enable energy arbitrage, 

and defer investments into network upgrades. However, there is no government position with 

regard to the use of ESS besides what is articulated in the IRP 2019. Although the IRP 2019 

is by far the most critical policy in South Africa when it comes to the future energy mix, the 

country lacks clear targets and policy frameworks on microgrids, smart grids, and SSEG that 

can accommodate and promote the deployment of ESS, as illustrated in Figure 4-16. 

 

Figure 4-16: State of policy in SA versus ESS benefits along the electricity system  

As derived from the case studies reviewed, a policy environment can direct and enable 

development and investment in the sector as long as it recognises the value derived by ESS. 

The limitation of the IRP 2019 mentioned earlier and the lack of government’s position on the 

use of ESS for value stacking clearly suggests that South Africa is far from sending the right 

signals to develop the sector. Furthermore, if government does not show leadership and 

leaves the market to develop in an unstructured way, it will not only translate in lost 

opportunities in terms of job creation and economic development but could worsen the current 

electricity supply situation.  

With 185 MWh of energy storage technologies imported by South Africa’s residential sector in 

2020 (refer to Figure 2-21), ranking the country 6th globally, the ESS market development in 

South Africa has thus far been led by the private (residential) sector seeking its own solution 
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to the persistent challenge of loadshedding. Failure to acknowledge and change the current 

policy environment may lead to the continued deployment of ESS BTM at the residential level. 

The risk of leaving such developments uncontrolled lies in the potential shift in electricity 

consumption profiles that do not only fail to change the status quo but exacerbate the situation. 

While the use of ESS during loadshedding may temporarily reduce the pressure on the grid, 

unless such systems are not re-charged using renewable energy sources (i.e. co-located with 

solar PV), they will create a sharp increase in demand for electricity following the loadshedding 

stage. Ensuring right behaviour when it comes to the deployment of ESS, though, can only be 

done through appropriate policy levers. This is further elaborated on later in this chapter.  

 

Moving away from the assessment of the comprehensiveness of the policy, when it comes to 

the specific energy storage technologies, the IRP 2019 adopted an agnostic view on ESS. 

While the IRP 2010 accommodated only pumped storage in the energy mix, which was used 

as peaking supply similar to the gas and diesel power plants, the IRP 2019 recognised that 

energy storage technologies include among others battery systems, compressed air energy 

storage, flywheel energy storage, and hydrogen fuel cells. Thus, when reporting on the 

envisaged future installed capacity, the IRP 2019 refers to storage broadly. Nonetheless, with 

the BESS holding the highest learning rate of all technologies (GreenCape 2021), it is no 

surprise that the current preference for ESS to be added under the new capacities lies with 

batteries. This is evident in the focus of Eskom’s Energy Storage Programme on battery 

technologies and significant investments made by the residential sector into the battery 

systems.  

 

The focus on battery technologies is also evident in the work that has been undertaken by 

government and international agencies focusing on the localisation of opportunities presented 

in the battery manufacturing value chain. The South African Renewable Energy Master Plan 

(SAREM) and World Bank’s Battery Manufacturing Value Chain Feasibility studies are just a 

few of examples. While this work responds to the government’s vision to reindustrialise the 

economy outlined in the Economic Reconstruction and Recovery Plan of 2020 and 

Reimagined Industrialisation Strategy of 2019, development of the local industry is 

dependent on access to a sustainable market that provides for economies of scale. 

Government has access to the policy levers to facilitate the development of such a market, 

but in the case of ESS has not yet used these as discussed earlier.  

4.4 Market development readiness – regulatory framework 

South Africa has a comprehensive regulatory framework applicable to the development of 

energy infrastructure.  

Energy and electricity specific regulatory framework in South Africa is represented by the 

Energy Act (No. 34 of 2008), Energy Regulation Act (ERA) (No. 4 of 2006, and as amended 

No. 28 of 2007), and National Energy Regulation Act (No. 40 of 2004). These are highlighted 

below in Figure 4-17 with a more detailed list of schedules, regulations, and standards 

appended in Annexure C.  
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Figure 4-17: Electricity and Energy Acts 

Overall, the electricity market in South Africa is highly regulated. As discussed in 

Section 4.2, the unbundling of Eskom coupled with recent developments in the regulatory 

environment (refer below) suggest that South Africa may have a less regulated market in 

future. The extent to which the market will open and the anticipated timeframe are, however, 

not known at this stage and are difficult to predict. 

 

The physical construction and operation of energy infrastructure is more broadly regulated by 

multiple government entities and a comprehensive set of legislation, regulations, and 

safeguards that were introduced to demonstrate equivalence with the World Bank safeguards 

and AFDB’s Integrated Safeguards System (ISS) requirements (AfDB 2015; World Bank 

2010). The categories of relevant legislation and regulations are provided in Annexure C. 

Legislation, Standards and Regulations and are captured in Figure 4-18.  

 

Figure 4-18: Broader Regulatory Framework 

While bound by the national regulatory framework, local government has the opportunity to 

adopt their own electricity by-laws for their distribution area. By-laws may not contradict or 

ease national requirements but may impose more stringent or specific requirements. This is 

of particular interest to ESS as municipalities have the opportunity to aggregate the 

functionality and grid benefit of energy storage by using bylaws and tariff signals, which 

is discussed in more detail in section 4.7.  

The Electricity Regulation Act (and relevant regulations and schedules)
(No. 4 of 2006), and as amended (No. 28 of 2007)

Licenses and registration: generation, transmission, distribution, reticulation, trading 
and the import and export of electricity.

Reticulation of electricity by Municipalities: Storage and distribution of generated 
power into the national grid.

Amendment of the Electricity Regulations on New Generation Capacity, 2011 
(published 16 October 2020): Allowing municipalities to procure or buy new 
generation capacity in accordance with the IRP.  Enables municipalities to procure or 
buy electricity from electricity generators, IPPs and distribute the electricity to 
municipal customers, enabling wheeling on a larger scale. Allowing non-Eskom 
generators non-discriminatory access to the national grid.

Amendments to Schedule 2 of the Electricity Regulation Act (ERA) of 2006, published 
5 October 2021. Schedule 2 of the Electricity Regulation Act provides for exemptions 
from the obligation in the Act to apply for (and hold) a licence from National Energy 
Regulator (NERSA).

The National Energy Act
(2008)

Directs the DMRE: to ensure availability of diverse energy 
resources in sustainable quantities and affordable prices.

Availability to support economic growth: including poverty 
alleviation while taking environmental management into account.

The National Energy Regulatory Act
(No. 40 of 2004)

National Energy Regulator (NERSA): establishment and  rules for 

the regulation of the electricity.  Sets out the power and functions 
of NERSA.

Grid Code Advisory Committee (GCAC): establishment to ensure 
that the requirements of the act is met by NERSA when projects 
are considered. 

Implementation of the PAIA Act: ensuring the considering of 
economic impact, public interest and striking a fair balance 
between the interests of customers and end users.

Environmental impact 
assessment and 
authorisations

Hazardous Substances 
and Mineral and Petroleum 

resource development

Water use  

Forest and 
Agricultural 

Acts

Health and 
Safety

Municipal Legislation, spatial planning 
and land use, construction, road use and 

aviation acts

National Heritage 
Resources and 

Astronomy Area Acts
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In the past couple of years, three significant developments in the sector took place that opened 

certain segments of the market and enabled diversification of the electricity system. These are 

related to the creation of the Grid Code specifically for BESS, ease of red tape for projects up 

to 100 MW, and permission for local government to participate in procurement of its own 

generation assets.   

On 16 October 2020, government published the amendment of the Electricity Regulations 

on New Generation Capacity, 2011 in terms of the Electricity Regulation Act, 2006 (ERA). 

Most notable for this discussion are the amendments to Regulations 2 and 5, where: 

• Amendment to Regulation 2 included permission to other organs of state active in the 

energy sector to procure new generation capacity and to include new generation capacity 

derived from energy storage.  

• Amendment to Regulation 5 enabled municipalities to “apply to the Minister (Mineral 

Resources and Energy) to procure or buy new generation capacity in accordance with the 

Integrated Resource Plan”. This provision is subject to, amongst other things, such 

municipality conducting a feasibility study in respect thereof and complying with the 

provisions of the Municipal Finance Management Act, 2003 and the Municipal Public-

Private Partnership Regulations as relevant.  

These amendments brought an extension of the scope and participants in the procurement of 

new generation capacity including energy storage.  

On 5 October 2021, a third amendment to Schedule 2 of the ERA was gazetted75. Schedule 

2 provides for exemptions from the obligation in the Act to apply for (and hold) a licence from 

NERSA. The amendment increased the electricity generation licence exemption threshold 

from 1 MW to 100 MW.  

By lifting the threshold from 1 MW to 100 MW, it allows for far easier development and 

operation of a generation facility, with or without storage, with a point of connection to the 

transmission or distribution grid (NERSA 2020). Such a facility is still required to register with 

NERSA.  

These provisions are significant in terms of energy storage as it eases the regulatory burden 

imposed under the classification of energy storage as a generation facility.  

The exemption from obligation to apply for and hold a license for a generation facility includes 

the distribution facility located on the property, but compliance with the operating standards 

and codes for integration into the power system, as discussed below, remain applicable 

(NERSA, 2021). Any installation larger than 100 MW, as is increasingly being deployed on 

transmission networks globally, will still be subject to licensing.   

On 22 July 2021, the Grid Connection Code for Battery Energy Storage Facilities (BESF) 

was published. The grid connection code for BESF provides important technical standards for 

integrating battery energy storage in the electrical grid in order to ensure the safe, secure, and 

stable operation of the power system. It is the most recent addition to the South African Grid 

Code (SAGC) and is read in conjunction with all other applicable codes and specifically the 

Preamble to the South African Grid Code and the System Operation (SO) Code. 

                                                
75 This is the third amendment of Schedule 2, replacing an earlier amendment gazetted on 20 August 2021. This second 

amendment substituted the amended Schedule 2 published 12 August 2021.  
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It is to date the only ESS-specific guidance that has been introduced into the regulatory 

environment. The grid code is specific to BESS and doesn't currently include other types of 

ESS. It applies for connection of ESS to the electricity transmission and distribution systems.   

In providing for the integration of BESS it points to a number of underlying assumptions that 

exists within the grid code and the overall regulatory environment: 

• Energy storage is treated as a generation facility with multiple references in the grid 

code to the term “Generator” when referring to the BESF. It also imposes requirements 

for testing, measurement, and reporting, among others, as if for a generation facility.  

• In imposing these requirements, it assumes energy will be fed into the grid rather than 

installed for “own use”. Without differentiation, some requirements are excessively 

onerous for onsite only application.  

• It makes provision for BESF of 5MW or larger to be available to be contracted for 

ancillary services through an agreement with the system operator. This clause is 

understood to obligate the BESF to supply ancillary service when needed and called 

on by the System Operator and therefore secures these services for the network. As 

defined, ancillary services refer to a list in the SO Code that is generic to various types 

of generation facilities. The SO code also prescribes the ancillary services and level of 

responsiveness required as a minimum for participation in the grid without 

compensation. The Transmission Tariff Code, also part of the SAGC, does however 

make provision for ancillary service to be procured by the System Operator. This 

potentially creates the basis for additional and exceptional services from ESS to be 

deployed and monetized.  

Considering the above, the existing 

framework adequately provides for the 

development and safe operation of energy 

assets more generally and, therefore, also 

ESS as they fall into this broader 

classification. As it stands, however, there is 

no specific classification for energy storage 

and a very limited regulatory framework 

particular to energy storage in South Africa 

(Werksmans Attorneys, 2018).  

Stationary, utility-scale energy storage is 

currently considered, by default, as a 

generation asset and is thus subject to the 

same regulatory framework that is 

applicable to the development, operation 

and network integration of generation 

capacity. Accordingly, a new ESS 

installation is required to comply with the 

appropriate process of authorisations and licensing relevant to its specific size. Specific 

requirements will depend on where the plant is constructed, the technology it uses and how it 

connects to the power network but will always be treated as a generator. This echoes 

international experience captured in the earlier case studies and literature review and would 

Info box: Electricity Regulation Act (4/2006):  

2nd Amendment Bill 
(Publication for comments, Electricity Regulation Act, 2006 (Act No. 

4 of 2006, Gazette No. 45898, 10 Feb. 2022) 

 

The 2nd Amendment Bill of the ERA was for 

public comment by the Minister of Mineral 

Resources and Energy on 10 February 2022.  

The proposed amendments to the ERA are 

extensive, introducing definitions and clauses 

required to support the unbundling of the power 

sector, establishing new roles, clarifying newly 

established interfaces, and opening the market 

to more participants and more activities including 

trading.  

The current draft does not define energy storage 

nor make provision for energy storage as an 

independent function but considers a “generation 

facility with or without energy storage”.  
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likewise be a shortcoming of a more conducive enabling environment intended to leverage the 

spectrum of potential benefits for the power system and economy.  

 

As seen in the preceding paragraphs, recent developments have already set in motion an 

easing of the overall regulatory requirements for the energy sector and some tailoring to 

facilitate integration of BESF. The current regulatory environment adequately allows for most 

use cases to be tested and demonstrated even if it is not entirely streamlined to facilitate 

energy storage adoption for various applications.  

When considering the more common uses cases that strengthen the business case for energy 

storage, as discussed in Section Error! Reference source not found. and illustrated in 

Figure 2-11, the current regulatory framework adequately allows for most applications. Having 

said this, the regulated market environment in South Africa hinders opportunities for different 

services to be sold to different end users, largely confining value stacking to applications that 

are relevant to the owner or primary customer. This is evident in the current procurement trend 

discussed in section 4.5.  

Table 4-8. Common energy storage use cases under existing regulatory environment in South Africa  

Use case 

FTM BTM  

Legally 

possible  

Can it be monetized Potential 

to stack 

Legally 

possible 

Can it be 

monetized 

Potential 

to stack 

Energy Arbitrage   Yes Limited* Limited Yes Yes Limited 

Frequency Regulation  Yes Potentially Yes Yes** No Limited 

2. ESS with a load

Grid requirement. The energy storage capacity is added to the 

existing site requirement to calculate the total load on the 
network i.e. as if both are drawing power simultaneously to the 
combined maximum demand. 

Limitations. The feeder would be required to have adequate 

available capacity to supply the total maximum load. The 
combined impact on the network can easily be managed using 
power control systems to ensure the storage system only charges 
when the load demand is low. The network capacity requirement 
can therefore be capped to the available line capacity. 

1. Standalone ESS

Grid requirement. The ESS either acts as a generator or a load and 

the grid connection is sized for the maximum capacity. 

Limitations. None

The reclassification of energy storage as a unique asset on the power system would effectively address this, and other 
such artificial hurdles.

3. ESS co-located with a 
generator (Gx)

Grid requirement. The point of connection to the grid is calculated 

as if both the generator and the ESS are feeding power onto the 
network at full capacity. Current specifications prescribe the grid 
connection be sized for the maximum possible supply capacity. 

Limitations. A scenario of concurrent generation is unlikely with 
energy storage typically deployed to extend the hours of supply 
rather than increase the instantaneous output. Power control 
systems can readily prevent concurrent supply and confine the 

network requirement. 

4. ESS co-located with a 
load and a Gx

Grid requirement. The grid connection is sized as if the ESS and 

load or ESS and generator are operating concurrently at maximum 
capacity. 

Limitations. The concurrent use of both loads without own 

generation or both generators supplying power to the network are 
not anticipated, intentional operating scenarios. Power control 
systems can very effectively protect the network from any 

coincidental scenario that exceeds the available connection 
capacity.  

Classification implications – network connection example

As a generation asset, network capacity is allocated to energy storage according to the rules for connecting points of

generation without acknowledging the flexibility / versatility of the technology being connected. The implications of this

requirement become more apparent when considered for different configurations:
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Use case 

FTM BTM  

Legally 

possible  

Can it be monetized Potential 

to stack 

Legally 

possible 

Can it be 

monetized 

Potential 

to stack 

Spinning / non-spinning reserves  Yes Limited Yes N/A - - 

Resource adequacy  Yes Partially & potentially Yes Yes Yes Limited 

Transmission / Distribution deferral Yes Yes Limited Yes*** Partially Limited 

Demand response (wholesale) Yes Potentially Limited Yes Potentially Limited 

Demand response (utility) Yes Potentially Limited Yes Potentially Limited 

Bill Management Yes Limited Limited Yes Yes Limited 

Local Incentive Payments N/A - - N/A - - 

* The business case for energy arbitrage improves towards the end of the value chain i.e. where retail pricing apply behind 

the meter. ** Applicable for the customer’s own benefit. It is unlikely that BTM installations will be used for frequency 

regulation on the network. *** Customers could be incentivised to install energy storage in the interest of network deferrals. 

This is already indirectly happening in municipalities where reduced grid connections are negotiated for new developments 

due to network constraints. 

The relevance of the existing regulatory framework to energy storage is illustrated below, 

showing the sound basic structure with some recent developments of specific significance. 

The illustration also highlights the significant value from energy storage that that hasn't been 

unlocked.  

 

Figure 4-19: Regulatory framework and amendments as relevant to ES  

4.5 Market development readiness – procurement framework  

In South Africa, where the current electricity system is monopolised at the generational and 

transmission level and reflects an oligopoly at the distribution level, having government-led 

procurement programmes can unlock utility-scale stationary storage market, leading to the 

development and investment in the sector. As indicated in Figure 4-20, the existing and future 

pipeline of ESS in South Africa comprises of just under 18 GWh. The majority of this energy 

storage capacity is expected to come from the deployment of stationary energy storage under 
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bulk generation, followed by the projects focusing on the transmission and distribution 

network.  

 

 
Figure 4-20: ESS procurement considering past, current and future commitments 

At the bulk generation level, the deployment of ESS is to be aligned with the IRP 2019 and to 

be executed through the IPP programme. The IPP programme is implemented by the IPP 

office, which was formed by the Department of Mineral Resources and Energy (DMRE), 

National Treasury (NT) and the Development Bank of Southern Africa (DBSA). The mandate 

of the IPP office is to secure electrical energy from the private sector for renewable and non-

renewable energy sources, as well as to support the attainment of other development 

objectives of the country linked to job creation, social upliftment, and broadening of economic 

ownership (IPP office n.d.). The procurement of capacities through the IPP programme is 

informed by Ministerial determinations and allows electricity to be purchased only from 

independent power producers and sold only to Eskom Holdings (SOC) Limited, as a buying 

designated entity.  

 

As mentioned earlier, 2.1 GW of ESS is planned to be procured through the IPP, of which 513 

MW has already been determined by the Minister of Mineral Resources and Energy on 25 

September 2025 (DMRE 2020). While the procurement of wind and solar energy through the 

IPP Programme has already been done through numerous bid windows and is considered to 

be one of the top ten programmes globally (Eberhard & Naude 2016), procurement of ESS 

will be the first of its kind on the continent. Engagements with stakeholders revealed that IPP 

office is planning to increase its focus on auxiliary services, which is likely to be 

accommodated under the procurement of ESS. However, there is a concern over the initial 

success of such a programme given the new technology status of ESS and the lack of a solid 

business model that would inform, among others, who is best positioned to “control” these 

facilities – a national system operator or a local municipality.   
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By the time the bid window for the procurement of 513 MW of ESS is opened by the IPP, there 

will, however, be experience with procurement of ESS by the IPP office through its RMIPPPP 

and Eskom.  

 

The RMIPPPP was initiated following the Ministerial determination to procure 2 GW of 

generating capacity under the category of “Other” of the IRP 2019 (refer to Figure 4-15). The 

procurement of RMIPPPP was driven by the need to address electricity supply gap and to 

reduce extensive utilisation of expensive diesel-based back-up power generation (DMRE 

2021).  

 

This procurement programme is unique as the performance specifications for new generation 

facilities were stipulated by the Transmission System Operator (DMRE 2021), which is why 

the programme is positioned across both the bulk generation and transmission stages of the 

electricity supply chain in Figure 4-20. Such specifications included the need for the facilities 

to a) ensure electricity dispatch between 05.00 and 21.30 in response to the instruction from 

the System Operator and b) provide ancillary services necessary for grid stability (DMRE 

2021).  

 

The other difference of this programme relative to the REIPPPP lies in the risk allocation to 

the Buyer (DMRE 2021). Under the RMIPPPP, the project relies on the Buyer to issue a 

dispatch instruction meaning that the IPP takes all risks associated with the availability and 

performance compared to the REIPPPP, where there is a take or pay obligation from the Buyer 

(DMRE 2021). While payment under RMIPPPP is only made for energy output delivered in 

response to the dispatch instruction, in the instance when there is no availability from the 

project, a penalty deduction from the Capacity Charge is imposed on the IPP (DMRE 2021). 

 

As indicated in Table 4-1, seven projects have been approved under RMIPPPP that will 

include 1 048 MW / 2 745 MWh of ESS and to be used to improve the national grid stability. 

Added to these utility-scale ESSs is Eskom’s BESS programme. This Programme replaced 

Eskom’s plan to develop a 100 MW Kiwano Concentrated Solar Power project in the Northern 

Cape to meet the objectives of the World Bank and its co-financiers signed in October 2017 

(Eskom 2019).  

 

Eskom’s BESS programme involves a deployment of 1 440 MWh of Distributed Battery 

Storage with 60 MW distributed solar PV to be implemented at Eskom’s distribution and 

renewable energy sites. The BESS components of the project is specifically meant to “be used 

as technology solutions (such as peak shaving, frequency regulation, voltage regulation, 

energy arbitrage, ancillary services, etc.) for the Distribution (Dx) constrained networks and 

substations: to assist peak shaving, frequency support and ancillary services in the distribution 

network” (Eskom 2019, p. 3). This is the reason for this programme’s positioning along the 

distribution stage of the electricity supply chain in Figure 4-20.  

 

Eskom’s BESS programme is split into two phases. The first phase covering 800 MWh of 

distributed battery storage, which was to be deployed at selected sites in the Eastern Cape, 

Northern Cape, Western Cape and Kwa-Zulu Natal (KZN) (Eskom 2019). Phase 2 includes 

the deployment of the rest of distributed energy storage throughout the country (Eskom 2019). 
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Phase 1 comprises of three packages with the first tender involving the procurement of 80 MW 

/ 320 MWh of BESS deployed at Skaapvlei sub-station, in the town of Vredendal in the 

Western Cape. Package two involves deployment of BESS of 35 MW / 140 MWh at Melkhout 

substation in the Eastern Cape and two systems in KwaZulu-Natal - a 40 MW / 160 MWh 

BESS at Pongola sub-station and an 8 MW / 32 MWh BESS at Elandskop sub-station. The 

third package includes a 10 MW / 40 MWh BESS at Paleisheuwel, a 4.5 MW /25 MWh at 

Graafwater, and 20 MW / 100 MWh at Hex sub-stations all located in the Western Cape 

Province.  

 

As mentioned in section 4.4, a  notice amending Schedule 2 of the Electricity Regulation Act, 

which was gazetted on 26 March 2020, opened the market for deployment of customer-sited 

electricity generations that are used for a sole purpose of standby or back-up power and are  

connected to a grid, or are under 100 kW and connect to the grid. With licensing and 

registration of such facilities no longer a requirement, this eliminated a red tape and enabled 

a wider procurement of generating facilities, including ESSs that are customer sited. The 

notice also enabled the deployment of generating facilitates of up to 1 MW without being 

aligned with the IRP 2019, provided they are registered with the NERSA, which was later 

expanded to more than 1 MW. 

 

From October 2020, users of electricity are allowed to deploy electricity generation facilities of 

more than 1 MW for self-generation purposes even if these are not aligned with the IRP 2019. 

Since ESSs are currently treated by NERSA as a generation facility for all purposes of 

licensing and regulation, this means that any user of electricity excluding those involving local 

or provincial government (either directly or indirectly) can deploy ESSs provided such systems 

are (NERSA 2020): 

• Connected to the national grid and supply electricity to a single customer without the 

need to set up a wheeling agreement; and/or 

• Connected to the national grid and supplied to a single customer or related customer 

through a wheeling agreement signed by all parties.  

 

With the Minerals Council of South Arica announcing the plans of its members to invest into 

1.6 GW of renewable energy sources to meet the industry’s base-load demands that are not 

being met by Eskom, the above changes in regulations will ease such procurement (Minerals 

Council South Africa 2021). And although the work on the Net Zero 2050 Action Plan for the 

mining industry is still in progress, the use of VRE sources and the need to achieve security 

of supply by the mining houses is likely to be accompanied by the procurement of ESS.  

 

Since the above-mentioned customer-sited generation facilities are meant to benefit a single 

customer or related customers and do not involve government entities, procurement of such 

facilities is done privately and is not subject to any procurement acts. With the use of ESS at 

a customer level being driven by the need for a back-up during loadshedding events or to 

improve solar PV self-consumption, the above regulatory changes mean that the number and 

size of BTM systems or FTM systems wheeled to a single or related customers are likely to 

grow at a fast pace. The increase in demand has already been evident in the growth of the 

volume of ESS imported to the country illustrated in Figure 2-21. Worth noting though is that 

until such systems remain outside the control of the System Operator - directly or indirectly - 
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the full suite of benefits that they can provide to the system, as outlined in Error! Reference s

ource not found., will remain unrealised.  

 

From the above it is evident that the current and future planned procurement of ESS in South 

Africa is currently led by the national government - though the ministerial determinations made 

in alignment with the IRP 2019 - by Eskom - through its BESS programme, and by the private 

sector – through direct procurement of systems. Local Municipalities, which are responsible 

for 60% of electricity distribution (DPE 2019, p. 25), have been constrained by various 

legislative and regulatory requirements when it came to the procurement of its own generation 

assets. The amendment to the Electricity Regulation Act gazetted on 16 October 2020, 

though, opened this market for the municipalities by allowing them to procure or buy new 

generation capacity in accordance with the IRP.  

 

Judging by the issued tenders, the interest in securing their own generating facilities and 

specifically ESSs since the above announcement has picked up but remained focused on 

securing electricity supply and not on ancillary services. Furthermore, those municipalities that 

showed interest in ESSs limited it to small-scale co-located or pilot projects. For example:  

• The Polokwane Municipality in the Limpopo Province released a Request for Proposal 

for the design, finance, supply, deliver, install, maintain, operate and transfer an energy 

storage system/ power bank on a pilot basis for for a period of five (5) years in May 

2021; 

• The Garden Route District Municipality released a tender for the design, manufacture, 

supply, installation, commissioning and testing, and initial maintenance of a 90 kWp 

grid-tied PV generating plant and a 50 kW lithium-ion battery storage system at the De 

Hoek Resort in April 2021. 

 

Interviews conducted with the stakeholders revealed that the quality of the tenders involving 

the procurement of BESS is currently poor. This coupled with the limited interest in BESS by 

municipalities illustrates the need for capacity building of local government when it comes to 

BESS - both on application and tender sides. Local municipalities’ capacity, though, are not 

the only challenges that create constraints for local government procurement of ESSs. 

Although the recent changes to the regulations enable local government to become more 

active participants on the electricity market and potentially reduce Eskom’s monopoly in bulk 

generation, such procurement still comes with several conditions that are likely to continue 

stifling the diversification of local municipalities’ participation in the electricity market.  

 

The Regulations on New Generation Capacities gazetted on 16 October 2020 allow 

municipalities to procure or buy new generation capacity through internal or external 

mechanisms. If an internal mechanism is used, the municipality’s own department, 

administrative unit, business unit, or service utility can own and operate a facility. To do so, it 

would need to contract an IPP to build a facility, which will then be owned and operated by the 

local government entity (Barclay 2020). If the external mechanism is used, the municipality 

will need to do that through a public private partnership (PPP) (Barclay 2020).  

 

While the internal mechanism appears to open a door for the municipalities to set up their own 

generation facilities and reduce the reliance on Eskom, there are not many municipalities in 

the country that have the balance sheet or budget to pursue this route. Borrowing by local 
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municipalities from the DFIs is not permitted by the National Treasury, thus, the funds that 

may be available for deployment of such projects through World Bank and other international 

agencies and programmes are simply not accessible to local government. For those 

municipalities that have the financial means to pursue procurement of ESSs through internal 

mechanisms, they will need to conduct a feasibility study. Approval of such investment will 

need to be done through respective processes and will need to be budgeted for and reflected 

in the Integrated Development Plan; thus, any project of such a nature would likely have a lag 

of at least one year before being issued for tender.  

 

The amendments also allow municipalities to procure new generation capacities by signing 

Power Purchase Agreements (PPAs), provided they comply with the Public Finance 

Management Act (PFMA), the Municipal Finance Management Act (MFMA), and the Municipal 

Systems Act (MSA), where relevant. Engagements with stakeholders revealed, however, that 

such a route is also riddled with many hurdles.  

 

In order for the IPPs to become involved in a supply of services offered by ESSs, they would 

need a long-term contract of more than ten years. While Section 33 of the MFMA allows 

municipalities to enter into a contract beyond the three-year covered in an annual budget, this 

requires completion of a public participation process; inputs from the National Treasury and 

national departments responsible for local government and electricity provision; a financial 

projection of the project’s viability; and an approval of the council. Furthermore, with the 

municipal elections taking place every five years and the risk of the change in governing party 

after five years can influence the PPA conditions that municipalities sign making them less 

attractive for both IPPs and for financial institutions who would need to back such projects.  

 

The external mechanism, as mentioned above, implies a PPP route. As of 2021, there are 

only 34 PPP in operation, of which only four are with local government – two with the City of 

Tshwane, one with the KwaDukuza Local Municipality, and another one with Mbombela Local 

Municipality (National Treasury 2021). SALGA (2020b) reports that there are an additional 34 

projects registered under various local governments that are currently at different stage of 

development. It is reported though that many of these have been in the making for many years 

with little progress made (SALGA 2020b). The delays in implementation and general uptake 

of PPPs by local government has been linked to complex process involved in its 

implementation; inadequate information and general support available to both local 

municipalities and the private sector; absence of specialist capacity among the municipal 

entities to implement PPPs; and the costs of PPPs. Until these challenges are addressed, the 

interest and success of procuring of ESSs through PPPs will remain lacklustre.  

4.6 Market development readiness – financial mechanisms  

As seen in the review of global practices and the case studies for different countries, energy 

storage deployment can be advanced with a favourable incentive framework. This section 

considers: 

• Financial instruments typically employed in South Africa. 

• Financial incentives applicable to energy storage that currently exist in South Africa: 

o Specifically, for ESS, and 

o Other incentive programmes that are applicable. 

• International incentive programmes or concessional finance that can be accessed. 
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The fiscal instruments used in South Africa are broadly divided into two main categories, 

namely tax instruments and subsidies (illustrated in Figure 4-21). If appropriately designed, 

fiscal policy, through fiscal instruments such as taxes, helps create economic enabling 

environments in support of a goal that the country may have (CRS 2019).  

 

Figure 4-21: Fiscal instruments employed in South Africa  

Both tax instruments and subsidies have been used to encourage behaviour change (e.g. 

consumer adoption or energy savings) or investment in Research, Innovation and 

Development (RD&I), supply chain and skills development, establishing or upgrading 

manufacturing facilities, or building RE infrastructure.  

Another mechanism that has been used indirectly to provide an incentive for utility-scale RE 

investments in South Africa, has been the premium tariffs paid for electricity procured 

under the first rounds of the REIPPPP. The competitive bidding process ensured that South 

Africa purchased RE at competitive prices that continued to benefit from global technology 

and price developments with every subsequent procurement window. Yet, during the initial bid 

windows, financing, policy, regulatory and market risks all contributed a premium leading to 

the higher levelized cost of electricity procured from VRE sources. Having said this, the initial 

investment in the first bid rounds helped create market certainty, increased competition among 

bidders, and drove down bid prices in the subsequent bid windows, which was illustrated in 

Figure 4-5. The IPP Office is expected to issue an energy storage bid round in 2022 (Terence 

Creamer 2021). The awarded bids should similarly provide an indication of the perceived value 

of energy storage to the power network.  

International experience noted that fiscal instruments follow policy, typically lagging by 2 to 3 

years. As these instruments are designed in support of a national objective or policy direction, 

this lag is understandable. In the absence of a stated policy intent for ES, it is not surprising 

that South Africa currently doesn't have any instruments specifically targeting ES.  

A number of taxes and incentives are available to encourage renewable energy investment 

including energy storage and to discourage carbon emissions. Those most relevant, or 

potentially relevant, are included in Table 4-9 below:  

Subsidies (Fiscal incentives)

Definition / description: In contrast with taxes, subsidies provide 

incentives (the proverbial ‘carrot’), by effectively ‘decreasing’ the 
cost of a product directly or indirectly. Since these subsidies are 
meant to provide incentives, they are often labelled as ‘fiscal 

incentives’. (Kosonen and Nicodème, 2009).  Subsidies include 
direct subsidies, direct taxation incentives (personal income or 

corporate tax) in the form of tax credits or allowances, and 
differentiation of the tax rates in indirect taxation, (e.g., VAT / 
excise duties). 

Purpose / Aim: Subsidies are implemented directly or through the 

tax system, with the aim of encouraging consumers and producers 
to select inputs and goods that have favourable properties from an 
environmental perspective.

Benefits:

- Subsidies are also effectively used to change consumers' 
behaviour in a more sustainable direction. 

- Can be designed to be very targeted or specific, but may 

therefore have a higher administrative burden than taxes.  

Tax Instruments 

Definition / description. Taxes and charges Can be defined as 

compulsory, unrequited payments whether the revenue accrues 
directly to Government’s budget or is destined for particular 
purposes (Kosonen and Nicodème, 2009). Such taxes and charges 

are labelled as ‘pricing instruments’, since they impose a price on a 
harmful or unwanted aspect, e.g., electricity consumption during 

peak hours.   

Purpose / Aim. It is aimed at influencing consumer behaviour 

through the increasing of a price (in this case it can also be said 
that the tax or charge is a ‘stick’ for the producer or consumer, as 
it is viewed in a negative context due to the increased price 

impact). 

Benefits. 

- The main advantage of taxes is efficiency – generally, taxes 
require less detailed information than regulation and thus entail 
lower administrative costs. 

- They are also effective instruments to change consumers' 
behaviour in a more sustainable direction.  

- New taxes can be introduced to broaden the tax base and 
through pricing deals with externalities in the price of goods 
and services, a matter that is unaccounted for otherwise. 
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Table 4-9: Incentives with relevance to energy storage (not including RD&I and supply chain development) 

Department 

responsible and 

entity or programme 

offering the 

incentive 

Market 

targeted by 

the incentive 

Outline of incentive / tax 

South African 

Revenue 

Services (SARS); 

Schedule 12B tax 

incentive 

Renewable 

energy 

infrastructure 

investment 

Section 12B provides for an accelerated depreciation allowance for 

plant, machinery, implements, utensils and articles used in the 

production of renewable energy corresponding with a specified list 

that does not currently include energy storage as a standalone 

technology, but is understood to be included in the above definition 

when installed together with one of the listed RE technologies.  

The allowance is furthermore understood to include any foundation 

or supporting structure which is designed and built for the purpose 

of the generation project. It also allows for improvements (the cost of 

purchase and installation) to the project or supporting structures to 

qualify for the tax allowance.  

The inclusion of energy storage as an improvement or supporting 

infrastructure to an existing RE project should be tested. If not 

included, it could be pursued.  

South African 

Revenue 

Services (SARS); 

Schedule 12U tax 

incentive 

Infrastructure 

investment 

related to RE 

projects 

(additional 

deduction) 

Section 12U provides for capital allowances for roads and fencing 

used in the generation of electricity greater than 5MW from (i) wind; 

(ii) solar; (iii) hydropower to produce more than 30MW; and (iv) 

biomass comprising organic wastes, landfill gas or plant material.  

The section 12U allowance is granted in full in the year of 

expenditure. It covers improvements to the roads and fencing 

related to the generation project, as well as the foundations or 

supporting structures to such roads and fencing. 

Currently does not include ES, but inclusion could be pursued.  

National Treasury 

and implemented and 

collected by SARS; 

Carbon Tax Act (Act 

No. 15 of 2019)  

Levied for 

emissions 

from fuel 

combustion, 

industrial 

processes, 

and fugitive 

emissions that 

exceeds the 

prescribed 

threshold for 

the associated 

activity.  

The tax will be levied in terms of Section 54 A of the Customs and 

Excise Act 91 of 1964 (Customs and Excise Act) as an 

environmental levy. 

A taxpayer will be liable to pay carbon tax if it conducts one of the 

activities set out by Schedule 2 of the Act above the threshold for 

that activity.  

In terms of the Act, carbon tax will initially be levied at a rate of R120 

per ton of carbon dioxide (CO2) equivalent of greenhouse gas 

(GHG) emissions of a taxpayer with certain tax free allowances. 

This will result in a relatively modest carbon tax rate ranging from 

R6 to R48 per ton of CO2 equivalent emitted. The tax will be 

implemented in phases, increasing the tax liability in subsequent 

phases.  

The carbon tax includes an offset allowance (Section 13 of the Act 

and the accompanying Carbon Offset Regulations) for entities who 

invest in eligible carbon offset projects that reduce, avoid or 

sequester emissions. energy storage is not one of the listed 

technologies but could potentially be used to increase the resource 

utilisation for one of the listed REs.  

[The 2021 draft Taxation Laws Amendment Bill published on 28 July 

2021 for public comment on proposed changes to the Carbon Tax 
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Department 

responsible and 

entity or programme 

offering the 

incentive 

Market 

targeted by 

the incentive 

Outline of incentive / tax 

Act, includes clarification regarding renewable energy premium 

beneficiaries among others (Cliffe Dekker Hofmeyr 2021) 

With regard to funding, there are no known low-cost financing or concessional terms offered 

specifically for energy storage by South African development finance institutions (IDC or 

DBSA) or any commercial banks. energy storage would be considered for financing as part of 

a RE investment or would be considered on a case-by-case basis. Commercial banks are, 

however, increasingly amenable to finance investments in clean energy.  

Globally, significant finance has been mobilised for clean energy transitions. A selection of 

financing options available and active in South Africa is listed in Table 4-10. energy storage is 

not always explicitly named, but the DFIs interviewed for this study all confirmed that energy 

storage qualified for climate investment funds. As an emerging clean energy technology, 

energy storage is known to face a cost disadvantage and are, therefore, exceptionally well 

suited for catalytic concessional finance. Other finance institutions that are actively looking at 

supporting energy storage include the BRICS Bank and New Development Bank. 

Table 4-10: Funding and finance available for energy storage and/or RE 

Financial 

Institution 
Scope of financing and current activities 

Limitations or 

restrictions 

World Bank  The World Bank offers support to developing countries through 

financing products, advisory services and analytics aimed at finding 

sustainable solutions to development challenges. In the energy sector 

support is available for generation, transmission and distribution 

projects. Projects would be developed in collaboration with national 

Government 

Over time, the World Bank has provided extensive support for energy 

infrastructure development and accompanying technical assistance for 

policy and project development. Notably, support for energy storage 

has been as a loan for the Eskom Battery Program and technical 

assistance for the development of the Grid Code.  

World Bank 

funding is only 

available to 

National 

Government 

International 

Finance 

Corporation (IFC) 

The IFC, a member of the World Bank, is focused on the private sector 

in developing countries. The IFC can invest in companies through 

loans, equity investments, debt securities and guarantees or provide 

advisory services to businesses and governments to encourage private 

investment and improve the investment climate.  

The Bank has committed support for South Africa to improve the 

competitiveness of the energy sector by increasing private sector 

participation in relation to sector reform, supporting decarbonization of 

the energy sector, and promoting disruptive business models. Two 

immediate opportunities for support to energy storage were identified 

during stakeholder interviews:  

• Financing support for energy storage investment using low cost, 

climate finance rather than commercial rates.  

• Financial and advisory support to suppliers to establishing a 

leasing service of batteries to customers and so scale the market. 

None  
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Financial 

Institution 
Scope of financing and current activities 

Limitations or 

restrictions 

The IFC has also offered a blended concessional financing package to 

all qualified participating bidders with RE + storage projects that 

participated in the RMIPPP. 

AfDB basket of 

financing 

instruments and 

internal funds  

The Bank has a basket of financing instruments that can be blended to 

ensure the project is technically and financially viable. Support includes 

technical assistance and concessional finance at both preparatory 

stage (feasibility) or at investment stage. Financing is available to all 

level of government including municipalities and to the private sector.  

AfDB manages the Sustainable Energy Fund for Africa (SEFA), a 

multi-donor Special Fund that provides catalytic finance to unlock 

private sector investments in renewable energy and energy efficiency. 

SEFA offers technical assistance and concessional finance 

instruments to remove market barriers, build a more robust pipeline of 

projects and improve the risk-return profile of individual investments.  

It specifically targets “Green base load” that includes hydro, 

geothermal, and large scale battery energy storage up to 10MW.     

None noted 

AfDB as financial 

intermediary for 

international / 

multilateral funds  

Concessional finance (including grants, concessional loans, risk 

mitigation instruments, and equity) from the Climate Investment Funds, 

Climate Technology Fund and Green Climate Fund (GCF) can also be 

accessed through the AfDB who is an accredited entity or 

implementing agency of these funds. Applications for these have to 

made following the respective fund processes.  

Applications are 

known to be 

onerous.  

Agence 

Francaise de 

Developpement 

(AFD) Green 

Energy Fund, 

administered by 

the Industrial 

Development 

Corporation 

(IDC) 

The Green Energy Fund (R1 billion total fund size) provides finance to 

renewable energy and energy efficiency projects of smaller scale and 

manufacturing of green products in South Africa. Funding is available 

for on and off-grid solutions, specifically targeting solar and biomass 

projects, but other technologies will be considered on a case by case 

basis.  

Normal risk 

pricing with a 

cap of Prime + 

1.6% or an 

equivalent fixed 

rate 

IDC Energy 

Strategic 

Business Unit 

(SBU) 

The IDC focus is on viable energy projects that boost the country’s 

energy supply security whilst not impacting the environment adversely. 

The IDC funds businesses in the energy sector and particularly notes 

support available for “increased adoption of new (but proven) energy 

generation and storage technologies and innovative business 

models…”.  

Funding is available for own use and energy production for sale under 

long-term PPAs, at utility scale to small scale embedded generation 

primarily in the commercial and industrial space.  Funding applications 

are assessed on a case by case basis.  

Funding is risk-

based i.e. not 

concessional.  

There is no shortage of global capital earmarked for clean energy investment, yet much of the 

funds that have been committed remain underutilised. The IEA (IEA 2021) notes some of the 

key measures for unlocking available funds to include:  

• Reducing revenue-related risks for example using long-term PPAs;  

• Competitive procurement processes; 

• Lowering finance costs with blended finance;  

• Setting supportive policies; and  
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• Encouraging private sector investment.  

By establishing these building blocks, South Africa should have ready access to climate and 

clean energy funding for high-quality clean energy and energy storage projects.  

Mapping available finance and incentives across the value chain provides an indication of the 

system types i.e. location on the system, ownership and system size, best served by current 

financial mechanisms.  

 

Figure 4-22: Financing and incentives available for ESS depending on location, ownership and scale 

4.7 Market development readiness – tariff schemes readiness  

Tariffs describe the rate structures at which electricity is sold to consumers. In South Africa, 

these tariffs are regulated by NERSA. This means that licenced electricity providers, currently 

predominantly the national utility (Eskom) and distributors within Local Authorities 

(Municipalities), are required to develop and submit a set of tariffs to NERSA for approval. 

This would equally apply to an electricity supplier when wheeling over the power network to 

supply a direct off-taker. In this case, the contracted tariff agreement will form part of the 

licensing application and will be subject to NERSA approval.  

Each set of tariffs describes the various charges and formats that will apply to different 

customer categories. Tariffs are developed in line with rules and guidelines set by NERSA. 

These rules and guidelines make provision for the utility to recover a set of predefined 

costs via the sales of electrical energy, capacity costs and customer services costs. A license-

holder will design a set of tariffs and, if approved by NERSA, the licensee will publish these 

tariffs to customers.  
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The Regulator also approves other related 

matters including wheeling charges for use 

of the power network, as well as special 

tariffs that may be requested from time to 

time.  

As seen in the literature review and case 

studies, tariffs are critical to creating an 

enabling environment for ES. Appropriately 

designed tariffs can both be employed to (i) 

encourage responsive and beneficial 

behaviour from energy storage assets and 

to (ii) make the business case for and 

support investment in ESSs that contribute 

greater overall system stability. In South 

Africa many of the tools exist for this 

purpose while refinements are possible to 

enhance the environment for ES. The 

current context and opportunities as they 

relate to energy storage are described here.  

4.7.1 Tariff elements and structure 

Electricity costs consist of both fixed and 

variable charges. Fixed charges aim to 

recover the cost of providing the service and 

infrastructure to the customer site 

irrespective of the volume of electricity 

used. An important consideration relates to the greatest volume of electricity the customer 

expects to need at any one time (notified maximum demand) as this determines the type and 

size of the infrastructure needed for the connection and impacts the capacity of the line to also 

supply other customers. When a customer exceeds this notified maximum demand a 

significant penalty is charged. Energy storage offers a means to cap the maximum demand 

and avoid such penalties.  

Variable charges are linked to the volume of energy consumed. A number of cost 

components are included within the c/kWh energy rate including a small (approximately 0.5 

cent) allocation for ancillary services performed on the network to ensure stability and quality 

of supply.  

Wheeling charges are imposed for the use of the network by independently contracted 

parties, i.e. when a private generator moves power across the Eskom or municipal power 

network to an off-taker. Wheeling charges are linked to the volume of energy transported on 

the network.  

An offset rate or export tariff has been introduced by several municipalities to address small-

scale embedded generation. It is effectively the compensation paid to a customer for any 

excess power from SSEG that is available to feed into the power network. There is no standard 

approach or rules from NERSA for SSEGs. Municipalities therefore either do not offer any 

compensation or have introduced some form of export tariff or offset rate.  

Info box: Tariff Principles 
(Section 16 of the Electricity Regulation Act of 2006 and 

unpacked in the Electricity Pricing Policy (EPP) published in 

December 2008) 

Prescribed principles for tariff design include 

among several others, for: 

• Cost (or revenue) recovery – allowing an 

efficient licensee to recover all the costs 

associated with rendering the licensed 

activity with a reasonable, risk adjusted 

margin or return.  

• Cost reflective – require tariffs to 

reasonably reflect the costs associated with 

rendering the service to users.  

• Transparency – must provide complete 

information regarding costs (unbundled with 

no hidden charges) and full disclosure 

regarding cross-subsidies where 

implemented.  

• Differentiation – tariffs may be tailored to 

promote specific behaviour patterns e.g. 

efficient use or times of usage, encourage 

environmental objectives and/or support 

economic development objectives.  

 

These four principles are highlighted because 

they align with and are key to creating a 

conducive environment for ES.  
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Figure 4-23 Typical tariff charge components  

These cost elements are combined in different configurations to create a tariff for different 

customer classes: 

Residential and Commercial 

The most common tariff structures for the residential and commercial client base are either (i) 

an single volumetric energy charge (c/kWh) for electricity consumed incorporating all cost 

components (commonly seen for prepaid customers) or (ii) a combination of a service cost 

and energy cost. In both cases energy use can be charged as a fixed cost per kWh consumed 

or as inclining block tariffs.  

TOU tariffs are not commonly applied for end users in these customer segments but are 

possible and have been implemented by a selection of distributors in South Africa.  

Where this is available, customers with registered SSEG systems will be compensated for 

power provided into the grid.  

Industrial / Large Power Users 

Large power users are billed at TOU rates that combine a charge for the network infrastructure 

utilized as well as time-differentiate prices (c/kWh) that vary depending on the time of 

consumption. All customers in this category would have the required metering infrastructure 

to support TOU billing.  

4.7.2 Time of Use tariffs  

As noted earlier (refer Section Error! Reference source not found.), TOU tariffs are of p

articular interest to ES. The time differentiated charges of a TOU tariff reflects the varying cost 

of supplying electricity at different times of the day, on different days of the week and at 

different times of the year.  

This translates into an energy charge (c/kWh) that varies with the time of electricity use, 

effectively giving a signal to consumers regarding the preferred time to consume electricity. 

The standard approach in South Africa is to use three time categories, i.e. Peak, Standard 

Variable charges

Regulated levies. Charges added for the recovery of various 

regulated levies (e.g. electrification levy, affordability and 
environmental levy).

Actual demand charge. Demand charges that fall within the 

notified maximum demand are charged as used and a penalty 
imposed for exceeding the NMD. 

Variable network and ancillary charges. A portion of the network 

charges, including ancillary charges, is linked to each unit of energy 
consumed. 

Energy charges. These are variable, levied as a cost per unit 

consumption. In South Africa, energy charges can be structured as 
a flat rate, inclined block rate or a Time of Use (TOU) rate. 

Fixed charges

Network access charges and Notified Maximum Demand (NMD). 

The cost of providing the network infrastructure to the point of 
connection quantified based on the maximum expected demand. 

Service charges. The cost of providing a retail service to the 

customer including the cost of customer administration, meter 
reading, customer support or call centres. 

Wheeling charges

Imposed by a network owner for the use of the network 

infrastructure when moving power across the Eskom or municipal 
power network from a private generator to an off-taker. 

Export tariff or offset rate

The type of compensation offered to a customer for excess power 

from small scale embedded generation that is available to feed 
into the power network. 
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and Off-peak, applied differently for weekdays and weekend days and the season 

(winter/summer). An overview of the cost components and time of use periods is set out in 

Annexure D. Time of use tariffs.  

Depending on the distributor, the price differential between off-peak and peak periods can 

be five-fold during the high demand season and the peak rate in the high demand season 

more than double that of the low demand season. This is illustrated by a real-life example of 

the tariffs paid by a manufacturing facility in South Africa (Error! Reference source not f

ound.).  

Table 4-11: Price comparison between TOU periods 

Period 
Relative price (with off-peak for both 

seasons indexed to 1)  

Relative price of high season 

vs low for each tariff period 

Low Season, Peak  2.1 (double Off-peak and 40% more than 

Standard rate) 

- 

Low Season, Off-Peak 1.0 - 

Low Season, Standard 1.5 - 

High Season, Peak 5.4 (5 times Off-peak and 3 times more than 

Standard rate) 

2.9 (almost 200% higher) 

High Season, Off-Peak 1.0 1.1 (10% higher) 

High Season, Standard 1.7 1.3 (30% higher) 

In addition to lower charges during off-peak hours, demand charges also do not apply during 

this period further improving the affordability of consuming energy (or charging ES) during off 

peak periods. 

While these tariff periods and prices provide a general indication of cost of supply at times of 

the year and day, the tariff and, therefore, the signals, are static and not reflective of 

immediate system constraints. More dynamic pricing could more effectively make use of 

the flexibility offered by ESS.  

4.7.3 Current allowance for energy storage within the tariff framework 

There is currently no specific allowance within the tariff framework or offered tariffs that deal 

directly with ES. energy storage is, therefore, subject to the general tariff framework as it 

applies to loads or (charging) and generation or power supply into the network (discharging or 

selling when not for own use) (refer earlier discussion regarding the classification of ES, 

Section 4.4).  

Therefore, unless used exclusively for backup power supply or to provide ancillary services, 

the value proposition for energy storage depends greatly on the time value of the 

electricity when charging compared to when discharging or selling irrespective of where the 

system is located on the grid.  

TOU tariff structures already provide for cost reflectivity that in turn enables investments in 

ES. This could be enhanced by introducing more effective and dynamic tariff signals, that can 

be employed by the utility to encourage consumers to utilise their energy storage infrastructure 

investment in the interest of the local or national power system.  
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4.7.4 Applications not provided for under the current tariff framework 

As discussed in Section 2.2, ESSs have multiple power quality applications and network 

benefits. Many of these benefits such as peak shaving, load levelling, voltage regulation and 

frequency compensation, contribute directly to network stability. Ensuring the network stability 

is the responsibility of the electricity provider and consequently these applications have some 

intrinsic value to the supplier and its network. The value of these services is, however, not 

currently costed or compensated as they form inherently part of the quality of service.  

Many of the services that ESSs can provide have also been an integral part of operating an 

extensive portfolio of large, inert power plants in South Africa. As the supply regime evolves 

this will also change, necessitating more active management, and potentially procurement, of, 

for instance, voltage regulation and frequency compensation services. Such ancillary services 

not currently overtly addressed in the tariff framework. An energy storage owner could, 

however, under unique conditions, negotiate an additional rate within the PPA with its 

customer.  

For ancillary services to be procured from ESSs, electricity suppliers would require detailed 

cost of supply studies to quantify the costs and value of these services.  

4.7.5 Tariff developments in the short-term 

Tariff designs are regularly 

reviewed and revised to reflect 

changes in the supply 

environment. An increased 

availability of low-cost solar 

power during the day is one 

such change that would likely 

reflect in more readily available 

supply and lower prices during 

daylight hours. The planned 

unbundling of Eskom into 

different business units would 

also have prompted a review of 

tariff structures to ensure costs 

and revenues are appropriately 

allocated across the electricity 

supply chain.  

Because Eskom tariffs still form 

the basis of the majority of 

electricity tariffs, consideration 

is given to known 

developments within the utility’s 

tariff design thinking. On 22 

January 2021 Eskom submitted 

a tariff restructuring proposal to 

Info box: Electricity Pricing Policy Review,  

February 2022  
(Publication for comments, Review of the Electricity Pricing Policy of South Africa, 2008. 

Gazette No. 45899, 10 Feb. 2022) 

 

The Review of the EPP introduces several concepts of 

importance to the unbundling of Eskom into separate entities 

and acknowledges this as a precursor for an independent 

system operator and development of an energy market.  

 

The current draft references energy storage as a demand side 

flexible service (Paragraph 10), as a means to shift load 

(Paragraph 5.1.2). It notes the importance of TOU to 

encourage storage alongside other measures to reduce peak 

demand and reduce the system costs for the utility and the 

customer (Paragraph 8.13). It expressly states that a customer 

can provide ancillary services to the grid provider and the 

System Operator using energy storage (Paragraph 8.13).  

The review of the EPP further places emphasis on ancillary 

services, ancillary charges and that different market 

participants should be given the opportunity to sell ancillary 

services to the market. The most significant addition related to 

ancillary services is included under Paragraph 5.3.1.  

 

The EPP delegates the development of Codes, Licenses, rules 

and methodologies to NERSA to ensure the policy’s 

implementation.  
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NERSA76 noting the need to revise the current cost structure to better reflect how technology 

has changed the way the grid is used. The proposed changes were intended to: 

• provide clearer signals to customers to encourage a more optimised response to and 

use of the power system, and  

• modernise tariff structures in light of evolving customer needs and technology.  

Among others, amendments included restructuring of the TOU rates and hours and simplifying 

tariff options, such as removing the inclining block tariffs to be replaced by TOU charges. It 

also looked at unbundling tariffs into distinct cost components. Instead of passing through 

various costs under volumetric energy charges – as it does for residential and commercial 

customers – unbundling would more accurately differentiate between costs for maintenance 

and upkeep of the grid network and the cost of the electricity used by the consumer. 

Restructuring is intended to “remove artificial subsidies, provide greater transparency of costs, 

ensure the correct economic signal, and reflect a more accurate payback period” for 

investments in energy assets made BTM.  

Proposed changes to the current TOU rates and times would see a shortened morning peak 

period from 3 to 2 hours, an extended evening peak period from 2 to 3 hours and the 

introduction of a standard period on Sunday evenings. These proposed changes are illustrated 

for the high demand season in Error! Reference source not found. using a linear format to s

how the morning and evening weekday peak periods as they are currently defined and 

proposed. In addition to shifting the periods, the proposal included reducing the tariff 

differential between the high and low season.  

Table 4-12: Proposed changes to TOU periods (High demand season) 

Current TOU periods, high demand season 

Time 
Periods 

22:00 – 
06:00 

06:00 – 09:00 
09:00 – 
12:00 

12:00 – 17:00 17:00 – 19:00 19:00 – 21:00 
21:00 – 
22:00 

Weekday        

Saturday        

Sunday        

 

Proposed new TOU periods, high demand season 

Time 
Periods 

22:00 – 
06:00 

06:00 
– 

07:00 

07:00 
– 

08:00 

08:00 – 
12:00 

12:00 – 17:00 
17:00 

– 
18:00 

18:00 – 20:00 
20:00 

– 
21:00 

21:00 – 
22:00 

Weekday          

Saturday          

Sunday          

These revisions, i.e. the shift in TOU periods, reduced differential and the removal of inclined 

block tariffs, are indicative of the impact that solar PV including rooftop PV is having and 

expected to have on electricity supply and demand. Equally, the unbundling of costs and 

greater transparency of different cost components, are a consequence of the changing system 

utilisation and the technology developments that has accelerated the uptake of SSEG.  

                                                
76 The proposal was not approved. It will be adjusted and resubmitted.  
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Such changes will also have relevance to ES. The unbundling of costs and greater 

transparency would enable more energy storage services to be monetized while reducing the 

differential between peak and off-peak periods would reduce the business case for ES.  

4.7.6 Opportunities for refinement and enhancement of the tariff environment 

Although there is no specific provision within the South African tariff landscape that deals 

directly with energy storage solutions or providers, the tariff framework and particularly TOU 

tariffs where they are available, can generically and adequately accommodate energy storage 

– albeit for limited applications. TOU tariff signals are most effective at the retail level where 

prices and price differentials are most pronounced. This is illustrated below, 

 

Figure 4-24: Effectiveness of tariff signals to encourage ESS deployment and utilisation 

Planned tariff developments do not include any changes that would see the ancillary services 

provided by energy storage systems compensated or monetized. To unlock the full spectrum 

of applications and system benefits that energy storage can offer, greater transparency, cost 

unbundling, enhanced cost-reflectivity and real time pricing will significantly improve the 

business case for and encourage investment in ES. These requirements are however 

complementary to the principles of the energy pricing policy and aligned with the system needs 

of the broader energy transition.  

Also, as for IPPs, private sector investment would depend on a clear line of sight and certainty 

regarding planned tariff developments.  

4.8 Stakeholder analysis  

Throughout the discussion contained in the previous section, various entities, organisations, 

institutions, and agencies have been mentioned that have a a particular interest and influence 

on the development of the market for ESS in South Africa. Most of these institutions and 

organisations can be grouped under policy makers, regulators, electricity providers, customers 

and financiers and can be classified as ESS market participants. However, there is also a 

broader group of stakeholders that carry particular interest in the development of the market 
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for ESS, including groups that are involved in the provision of the technology and in supporting 

its deployment. These groups of stakeholders are classified, as illustrated in Figure 4-25, as 

ESS industry enablers.  

 

 
Figure 4-25: ESS stakeholder groups  

The difference between the ESS market participants and ESS industry enablers, in the context 

this study and in the context of Figure 4-25 lies in their interest and subsequently involvement 

in the broader value chain. Where ESS market participants include those stakeholders that 

take part in the electricity market – either as a supplier of electricity, policy maker, financiers, 

or end-users, ESS industry participants include stakeholders that focus on the advancements 

of ESS as a technology and ensuring its provision for the successful uptake in the electricity 

market. Simplistically, ESS market participants influence the “demand” for ESS technology 

and ESS industry participants influence the “supply” of technology.  

 

It should be noted that engagements revealed that ESS industry participants are extremely 

active in South Africa. These activities include but not limited to policy briefs and technology 

roadmaps (TIPS, GreenCape, the dtic, the DSI), studies investigating the manufacturing value 

chains of selected energy storage technologies (IDC and World Bank), modelling and 

projections of future uptake of ESSs (CSIR), as well as selected energy storage technology 

developments (Universities, IDC, private sector and Mintek). In order to ensure that these 

efforts translate in economic growth and job creation, the market for the uptake of these 

technologies needs to be developed. This is where ESS market participants play a role, and 

this is where the focus of the study falls under. Therefore, further discussion of stakeholders 
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focuses on the ESS market participants and does not cover ESS industry participants. It also 

covers the lobbyist groups that represent various members that in turn form part of the ESS 

market.   

The objectives of each stakeholder in relation to the ESS market, as well as their interests and 

ability to influence its development are discussed further below. When discussing the 

objectives, interest and power to influence, the following perspectives are taken: 

• Objectives of a stakeholder are viewed from the perspective of ESS market 

development in South Africa considering the mandate and responsibilities of the 

stakeholder in the broader electricity supply chain; 

• Interest is assessed in terms of high, medium, and low levels, which are determined 

based on the perceived interests of the stakeholders in seeing the ESS market being 

developed in South Africa and specifically various market segments opened and 

deployment of ESS increasing; and  

• Influence is assessed in terms of strong, moderate, and limited levels, which are 

selected on the basis of the stakeholder’s perceived ability and power to influence the 

development of the ESS market in South Africa given its access to resources and 

carried roles and responsibility in the electricity supply chain.  

4.8.1 Policy makers, regulators, and implementing bodies  

 

Table 4-13 indicates that among the stakeholders that represents policy makers, regulators, 

and implementing body, the DMRE, NERSa, and the IPP Office have both high interest in 

seeing the market developed, given their mandates, and at the same time strong ability to 

influence its development making them key players in the ESS market.  

 

Table 4-13: Objectives, interests and influence of policy makers, regulators, and implementing bodies 

Stakeholder 
Objectives in relation to the ESS 

market 

Interest in ESS 

market development 

Ability to influence 

ESS market 

development 

DMRE Being a custodian of all energy policies 

and energy security in SA, its objective 

is to ensure enabling policy and 

legislative environment for the 

deployment of ESS.  

High: secure provision 

of energy to achieve 

socio-economic 

development objectives 

Strong: Can influence 

IRP and regulations 

that open various 

market segments 

DPE Being responsible for country’s energy 

infrastructure through shareholding in 

Eskom, its objective is to ensure 

sustainability of Eskom  

Low: Only as far as 

affects the 

sustainability of Eskom 

Strong: Can influence 

planning for and 

investment in ESS by 

Eskom  

COGTA Being responsible for local government 

system, its objective is to ensure local 

government is functional and capable 

to support development objectives 

Low: No specific 

interest in ESS 

Moderate: Can assist 

in planning and building 

municipal capacity 

required to deploy ESS   

DFFE Being responsible for coordinating the 

implementation of climate change 

mitigation and adaption strategies, its 

objective is to support the DMRE and 

other entities in reducing carbon 

intensity of the electricity sector and 

promote decentralised electricity 

system,  

Moderate: No specific 

interest in ESS but a 

broader interest in 

reducing carbon 

emissions 

Limited: Can influence 

environmental 

authorisation of large-

scale projects 
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Stakeholder 
Objectives in relation to the ESS 

market 

Interest in ESS 

market development 

Ability to influence 

ESS market 

development 

National 

Treasury  

Being responsible for financing and 

reporting oversight for Eskom, 

providing loans and guarantees for 

Eskom, as well as allocation of fiscus to 

local government and other financial 

incentives, its objective is to assist in 

sustainable market development 

through provision of adequate financing 

and financing mechanisms  

Medium: No specific 

interest in ESS but a 

broader interest in see 

the electricity 

transformed and 

becoming self-

sustainable thus 

reducing its financial 

burden on the 

organisation  

Strong: Can provide 

financial mechanisms, 

including tax incentives 

and subsides, increase 

budget allocations to 

local government for 

infrastructure 

development, and 

assist with PPP 

implementation 

NERSA Being responsible for regulation of the 

electricity industry, aims to ensure ESS 

are registered and licensed and its 

services are adequately priced for, 

while promoting competition. 

High: systems 

registered and licensed  

Strong: approval of 

tariffs that create 

business case for large-

scale deployment of 

ESS 

IPP office  Mandated to implement IPPP in South 

Africa, its objectives is to deliver on the 

procurement of new generation 

capacities outlined in the IRP 2019. 

High: ESS forms part 

of the IRP 2019 and, 

therefore, is among the 

key focus areas for the 

office  

Strong: smooth and 

fast procurement of 

targeted ESS 

capacities through well-

managed processes  

4.8.2 Funders  

 

Table 4-14 captures the objectives, interests and ability to influence the development of the 

ESS market in South Africa by various funders. As shown, currently the market is dominated 

by the development financial institutions as they tend to engage in emerging technologies and 

new industries before commercial banks. DFIs assist in de-risking the projects and make them 

more attractive for commercial financial institutions. With most of the DFIs already been 

invested either in the Eskom BESS programme or in the manufacturing facilities that would 

produce ESSs, the interests of these institutions in seeing the market developing is high. Given 

their access to various financing mechanisms, they also have a strong ability to influence the 

market’s development. An exception is the Development Bank of Southern Africa, which the 

engagements with stakeholders revealed was not able to access GCF funding, while being 

the actual local representative of the fund.  

 

Table 4-14: Objectives, interests, and influence of funders  

Stakeholder 
Objectives in relation to the ESS 

market 

Interest in ESS 

market development 

Ability to influence 

ESS market 

development 

World 

Bank/IFC 

As a convener of the Energy Storage 

Partnership, aims to enable access to 

energy storage solutions for developing 

countries directly or through its 

financing arm – IFC  

High: invested in 

Eskom’s BESS 

programme and 

actively support 

industry development 

through studies and 

advice 

Moderate: can provide 

financing and technical 

assistance for ESS 

deployment directly or by 

enabling access to 

international funding 

programmes to national 

government and 

individual customers  
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Stakeholder 
Objectives in relation to the ESS 

market 

Interest in ESS 

market development 

Ability to influence 

ESS market 

development 

AfDB As an active supporter of Just Energy 

Transition plans and an implementing 

entity of Climate Investment Funds, its 

aims to support the deployment of 

clean energy solutions 

High: invested in 

Eskom’s BESS 

programme 

Moderate: can provide 

financing through internal 

or external mechanisms  

IDC As a government development financial 

institution, it is tasked to drive growth in 

priority industries identified by 

government, which in this case also 

include renewables and storage.   

High: development of 

the entire ESS value 

chain enabling 

reduction or avoidance 

of carbon emissions 

with investments in the 

manufacturing facilities 

already taking place 

Moderate: can provide 

technical and financial 

support and de-risk ESS 

projects making them 

more attractive for 

commercial banks to 

invest  

NDB Seeking to complement the efforts of 

multilateral and regional financial 

institutions to support global growth and 

development, its aims to among others 

promote mitigation and adaptation 

measures to address climate change 

High: invested in 

Eskom’s BESS 

programme 

Moderate: can provide 

financing for ESS 

projects  

DBSA  Looks to support the development and 

funding of various technologies, energy 

generation, transmission and 

distribution and as a leading financier of 

renewable energy we are also 

committed to supporting a just energy 

transition on the continent. 

High: invested fuel cell 

manufacturing facility  

Moderate: can provide 

financing for ESS 

projects through 

Infrastructure Fund and 

other mechanisms but 

cannot currently provide 

access to the The Green 

Climate Fund 

Commercial 

banks  

Aim to invest in projects that are 

financially viable and promote the 

development  

Medium: current 

interest in ESS is 

growing with 

commercial banks 

allowing the extension 

of house loans for set 

up a solar energy 

solution  

Moderate: provision of 

finance to deploy ESS at 

different scales 

4.8.3 Electricity providers 

 

As outlined earlier in section 4.2, South Africa’s electricity supply chain is dominated by Eskom 

that is vertically integrated. On the generation side, other players include municipal generators 

and IPPs, while the distribution primarily comprises of Eskom and local municipalities. All three 

groups of these role players carry a strong ability to facilitate the development of the ESS 

market. The IPPs also have a massive interest in seeing the ESS market growing as it will 

directly influence their project pipeline. Eskom and Local municipalities should theoretically 

also be interested in the development of the ESS market and some of the representatives 

engaged with during the study support this. However, it was also noted that at the distribution 

level, the interest of these entities to develop the market is not always straightforward and 

strong. There appears to be a concern over the future revenue streams that the deployment 

of ESSs could lead to if not properly planned and executed.  
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Table 4-15: Objectives, interests, and influence of electricity providers along the entire supply chain  

Stakeholder 
Objectives in relation to the ESS 

market 

Interest in ESS 

market development 

Ability to influence ESS 

market development 

Eskom - Gx Aims to reduce carbon emissions of 

its fleet of generating assets and 

repurpose the col-fired power station 

to provide for sustainable 

development of communities 

High: repurposing of 

the coal-fired power 

stations  

Strong: procurement of 

ESS as part of 

repurposing programmes  

Eskom Tx Aims to maintain the stability of the 

transmission grid, while also enabling 

connection of additional new facilities  

High: ability of ESS to 

defer massive 

investments into 

transmission network   

Strong: procurement of 

ESS as part of is 

transmission plan  

Eskom Gx Aims to maintain the stability of the 

distribution grid  

High: ability of ESS to 

defer investments into 

distribution and assist 

with improving the 

stability of the grid   

Strong: procurement of 

ESS as part of its 

distribution expansion, 

maintenance and 

improvement  

Local 

municipalities  

Mandated to provide electricity to its 

customers, their objective is to ensure 

secure supply while also remaining 

financially viable  

High: ability of ESS to 

defer investments into 

distribution and assist 

with improving the 

stability of the grid   

Strong: procurement of 

ESS as part of its 

distribution expansion, 

maintenance and 

improvement  

IPPs As for-profit companies, their 

objectives is to deploy ESS to derive 

revenue for their shareholders  

High: increase in the 

market will translate 

into greater demand for 

projects   

Limited: currently can 

only react to the policy 

and regulatory signals   

4.8.4 Customers 

 

There are two sets of customers that can be identified – those located inside South Africa and 

therefore subject to the government’s legislation and regulations and those located outside 

South Africa that import electricity from South Africa on a contractual basis. As indicated in 

Table 4-16, both of these groups of customers have limited ability to influence the development 

of ESS market in the country largely due to the highly regulated environment. Local customers, 

however, are considerably more interested in the deployment of ESS since it can provide them 

with the emergency back-up power or assist in reducing their reliance on the grid by increasing 

solar PV self-consumption.  

 

Table 4-16: Objectives, interests, and influence of customers   

Stakeholder 
Objectives in relation to the ESS 

market 

Interest in ESS market 

development 

Ability to influence 

ESS market 

development 

Residential  As the users of electricity, the pursued 

objective is to receive stable electricity 

supply at affordable prices. For some 

users, affordability may be a bigger 

priority, for others – the security of 

supply.  

High: access to affordable 

ESS for back-up and solar 

PV self-consumption as a 

means to avoid electricity 

supply interruptions and 

rising electricity costs    

Limited: the level of 

authority is low given 

the highly regulated 

state of the sector  

Commercial 

Industrial 

Agricultural  

Local 

municipality 

Export 

customers  

This also comprise of the users of 

electricity – primarily government of the 

nearby countries - that Eskom has 

signed contracts with; thus, their 

Low: the users do not have 

a particular interest in ESS 

market development and 

are more concerned with 

Limited: no authority 

to influence the 

deployment of ESSs 

in South Africa  



ASSESSING THE VIABILITY OF UTILITY-SCALE ENERGY STORAGE: POLICY STUDY       

 

  

P A G E  | 147 

 

Stakeholder 
Objectives in relation to the ESS 

market 

Interest in ESS market 

development 

Ability to influence 

ESS market 

development 

objective is to receive power according 

to the contract 

the supplier keeping it to 

the contractual obligations 

– how this is achieved is 

not important   

4.8.5 Lobbyist groups 

 

Table 4-17 provides an overview of the various lobbyist groups comprising associations and 

councils that represent members of the electricity supply chain and general energy industry. 

It shows that most of these stakeholders have limited power to influence the development of 

the ESS market, except for associations that directly represents energy storage community or 

local government. the interests in seeing the ESS market being developed also varies 

depending on the mandates of these organisations, but in the majority cases such interests is 

of medium level.   

 

Table 4-17: Objectives, interests, and influence of lobbyist groups 

Stakeholder 
Objectives in relation to the ESS 

market 

Interest in ESS market 

development 

Ability to influence 

ESS market 

development 

SAESA By representing the energy storage 

industry, its objective is to represent 

the interest of the industry in various 

forums, advise decision makers on 

the policies to development a 

sustainable ESS market, promote 

higher usage of ESS, and conduct 

other activities that strengthen the 

ESS market in the interest of its 

members.  

High: representing members 

of the ESS market     

Moderate: can 

directly engage with 

government as a 

collective to lobby for 

conducive policies 

and legislative 

changes concerning 

ESS 

SAPVIA Being a representative of the solar 

PV industry in South Africa, it 

currently has no active position of 

ESS but supports the complimentary 

nature of ESS relative to solar PV 

Medium: due to 

complimentary nature of 

solar PV and ESS, interested 

in the growth of the market 

that can unlock solar PV 

potential further   

Limited: due to 

absence of active 

position on ESS 

currently, has limited 

ability to influence 

the policies and 

legislative changes 

concerning ESS 

SAWEA Being a representative of the wind 

industry, its objective is to promote 

the development of the renewable 

power industry with a particular on 

wind  

Low: general interest in 

seeing the greater 

deployment of renewables 

but no particular interest in 

ESS due to lack of business 

case or incentives  

Limited: without a 

mandate from the 

members, can not 

currently influence 

the ESS market  

EIUG Representing large users of 

electricity, its mandate is to work with 

the relevant stakeholders to ensure 

uninterrupted supply of energy that 

allows for normal operations to run 

and is affordable  

Medium: acting as 

observers with regard to the 

ESS market, undertake the 

importance of ESS in 

supporting the grid 

Limited: while 

committed to work 

with various 

stakeholders, 

currently have limited 

ability to influence 
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Stakeholder 
Objectives in relation to the ESS 

market 

Interest in ESS market 

development 

Ability to influence 

ESS market 

development 

the development of 

the market  

AMEU Representing municipal electricity 

distributors as well as national, 

commercial, academic and other 

organisations that have a direct 

interest in the electricity supply 

industry in South Africa, aims to 

promote their interests in advancing 

and developing electricity utilities with 

no particular focus on ESS 

Medium: with members 

comprising local 

municipalities, the interest 

lies in understanding how 

local government can benefit 

from its deployment to 

improve its revenue and 

service delivery   

Moderate: can 

facilitate an increase 

in knowledge and 

understanding of 

benefits of ESS 

among the members, 

including 

municipalities, and 

stimulate action at 

the distribution and 

aggregated BTM 

levels 

SALGA As an autonomous association of 

municipalities with its mandate 

derived from the, its focuses on policy 

analysis, research and monitoring, 

knowledge exchange, and support to 

members 

Medium: based on the RE 

energy scenarios for 

municipalities compiled in 

2018, ESS is too expensive 

for municipalities, but the 

organisation generally has 

an interest in seeing local 

municipalities improving its 

service delivery and financial 

sustainability 

Moderate: Can 

influence the 

development of ESS 

at the distribution 

level though 

knowledge sharing, 

support and advice 

to local government  

SANEA Aims to stimulates original thinking to 

catalyse transformation of the South 

African Energy Sector and 

representation on the World Energy 

Council, but no clear position on ESS 

Low: general interest in 

promoting the use and 

sustainable supply of energy  

Limited: focusing 

more on the 

international 

representation on the 

World Energy 

Council 

SAREC Promotes the renewable energy 

sector in South Africa by acting as an 

umbrella body to the industry 

associations representing specific 

renewable energy technologies 

including energy storage technologies 

through SAESA membership  

Medium: with SAESA being 

part of SAREC, has an 

alleviated interest in the 

promotion of energy storage 

technologies in the country  

Moderate: can 

engage with policy 

members specifically 

promoting the 

benefits of ESS 

4.8.6 Interest – influence grid  

 

Considering the assigned levels of interest and influence, Figure 4-26 maps the stakeholders 

on a grid.  
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Figure 4-26: Power – interest grid for ESS market participants  

It is clear that most of the market participants have notable interests in seeing the market for 

ESS being developed, however, the power to influence the development primarily lies with the 

policy makers, regulators, and electricity service providers such as Eskom and local 

government. Given the nature of these stakeholders, this means that strong political will will 

be required to drive the development of the ESS market and translate the mandates of the 

respective institutions into practical actions. 

4.9 Synthesis  

Literature review and case studies presented earlier in the report revealed a number of best 

practices that other countries followed in developing their markets for ESS. To understand the 

current ESS market landscape and the country’s readiness to facilitate the development of the 

market, this chapter of the report reviewed South Africa’s policy and regulatory environment, 

procurement framework, access to financial mechanisms, and structure of tariffs. The key 

findings that emerged from this assessment can be summarised as follows:  

• The literature review and case studies revealed that a policy environment that 

recognises and signals the strategic value of energy storage can direct and enable 

development and investment in the sector. South Africa’s policy environment, 

represented by the IRP 2019, recognises ESS but only as a generation asset. This 

confined approach to ESS does not enable the development of the auxiliary services 

sector. As suggested by the case studies, each country also identified the use cases 
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for energy storage that are most pertinent to their specific power system requirements 

and used these as the means to unlocking the market. There is, however, no evidence 

that South African government has given due consideration to what these priorities 

might be, as auxiliary services do not currently form part of the IRP 2019 and IPP office 

only recently started investing these.  

• Despite the range of possible applications available from ESS, the country context 

determines the prioritised services, and this will be reflected in the policy, regulatory 

and market frameworks. Across all case studies, it was evident that the deployment of 

ESSs is first and foremost meant to assist with improving the stability, reliability, and 

security of the grid. The review of the electricity network in South Africa revealed that 

the country faces serious challenges at the transmission and distribution stages 

(including aging infrastructure, network congestion, underinvestment). ESS 

applications that can support the network infrastructure, facilitate operations and 

protect revenue are of particular priority at this stage. However, the literature review 

and case sties revealed that the regulatory framework does not to recognise and 

leverage the broad scope of applications possible from energy storage. The current 

market in South Africa, being a highly regulated market, is not conducive to value 

stacking. This in turn weakens the investment business case for energy storage, which 

could be enhanced by allowing the services that energy storage can provide to be 

costed accordingly.  

• Added to the above point is that the ERA does not have a definition for energy 

storage, and by default ESS is classified as a generation facility. With this 

classification, the similarities energy storage has with network assets are overlooked 

and the regulatory requirements are more exhaustive. International experience 

suggests that the answer doesn't lie in one of these classification options, but rather in 

having a unique classification that can accommodate the different characteristics and 

services of ESS. Stakeholder interviews suggested that the process of revising the 

ERA to introduce a new definition is considered too cumbersome and is unlikely to 

happen. The recent lifting of the licensing threshold has however partially alleviated 

the urgency for this reclassification.  

• A lesson learned from the case studies and literature review is that policies and 

regulatory frameworks need to be technology agnostic while enabling energy 

storage stand to benefit from continued technology advances and emerging energy 

storage options. The IRP 2019 is technology agnostic and and recognises that energy 

storage technologies include among others battery systems, compressed air energy 

storage, flywheel energy storage, and hydrogen fuel cells. However, the new BESF 

grid code is exclusive to BESS and does not make provision for the integration of other 

forms of energy storage. A valuable addition would be to supplement or amend the 

code to include energy storage more generically to encourage all viable technologies 

to participate in the power system. The narrow focus puts any other energy technology 

at a disadvantage.  

• On the procurement side, the national government, Eskom and the private sector 

currently drive the procurement of ESS on the market. The amendment to the 

Electricity Regulation Act allowed local municipalities to procure or buy new generation 

capacity in accordance with the IRP. The amendments also allow municipalities to 

procure new generation capacities by signing Power Purchase Agreements (PPAs), 

provided they comply with the Public Finance Management Act (PFMA), the Municipal 
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Finance Management Act (MFMA), and the MSA, where relevant. Engagements with 

stakeholders revealed, however, that such a route is also riddled with many hurdles 

meaning that the market for local municipalities to deploy ESSs for their benefits is not 

yet unlocked.   

• Literature review and case studies also indicated that incentives have been used very 

effectively to encourage both deployment and production of ESS. In South Africa, 

international DFIs such as World Bank, IFC, AfDB and NDB are active, while locally 

based IDC and commercial banks also support various market segments through 

various financial mechanisms. Having said this, engagements revealed that energy 

storage being a new technology is still seen to be associated with high investment 

risks, which further emphasises the need to unlock all benefits that can be derived from 

such technologies integrated into the electricity network. 
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5 COST-EFFECTIVENESS ANALYSIS  

The purpose of this chapter is to apply a prioritisation model to identify those ESS opportunities 

that provide for a stronger country-level business case for being unlocked given selected 

parameters that are relevant to the South African context. This is done to inform the 

formulation of the market development roadmap for ESS in South Africa that responds to the 

country’s developmental vision and priorities, as well as considers resource constraints 

experienced by the public sector.   

5.1 Cost-Effectiveness Model  

ESS, as iterated throughout the report, can be applied at various stages of the electricity 

supply chain. However, as indicated in Figure 4-14, the value that can be derived from ESS 

increases towards the “edge of the grid”. Having said this, section 4.2 of the report clearly 

illustrated that given the challenges experienced in the country, South Africa would benefit 

from ESS deployment at every stage of the electricity supply stage.  

 

While the deployment of ESS throughout the electricity supply chain is an ideal scenario given 

the benefits that can be derived from it, its achievement at once is not practically feasible in 

practice. Financial and non-financial resources constraints impose certain limitations on the 

implementation feasibility. This in turn requires identification of those opportunities that are 

likely to be most effective in delivering on the desired outcomes at the least cost. If the cost-

effectiveness approach is adopted for the prioritisation of ESS market segments, the definition 

of the desired outcomes and costs is required.  

 

The analysis of the best practices and case studies revealed that the deployment of ESS in 

any country needs to respond to the country-specific priorities. In South Africa, such prioritises 

are captured in the overarching policies such as the South African Constitution, the National 

Development Plan (NDP) 2030, Re-Imagined Industrial Strategy (2019), and the 

Reconstruction and Recovery Plan (2020). The legislative framework comprising of the acts 

described in Figure 4-17: Electricity and Energy Acts provides further specifications for the 

energy infrastructure’s composition and operations in South Africa.  

 

The analyses of the above-mentioned policies and legislative documents provided in Chapter 

4 revealed five main priorities when it comes to the energy infrastructure. These are adequate 

supply of electricity, reliable electricity supply, quality of supply, affordable electricity, and 

decarbonisation of the electricity supply, which are described in more detail below: 

 

• Adequate electricity supply (i.e. availability): There is a positive correlation between 

electricity supply and economic growth. To facilitate the development of the economy, 

therefore, the NDP 2030 and the White Paper on Energy Policy (1998), among others, 

emphasised the need for sufficient supply of electricity. This implies that electricity 

supply in the country does not only need to meet the demand of the current users but 

should enable connection of new users without any delays. This in turn means that the 

system should be adequality resourced to accommodate the current as well as future 

increases in demand and be sufficiently flexible to be able to increase its own capacity 

in short timeframes.  
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• Reliable electricity supply (i.e. reliability): Besides the quality of supply, the 

reliability of delivery or continuity of supply is another important factor that has been 

prioritised by government through various strategic documents, including the NDP and 

the White Paper on Energy Policy (1998). Reliability of supply can significantly 

influence the availability of electricity in the system as it concerns with the frequency 

and duration of interruptions of supply.  

• Quality of supply (i.e. power quality): The White Paper on Energy Policy (1998) also 

set the objective to deliver high  quality  energy  inputs  to  industrial,  mining  and other  

sectors to enhance their efficiency and competitiveness. Although quality of supply is 

generally difficult to quantity, the reference to the industrial and mining customers 

suggests that the focus is primarily on ensuring the quality of the voltage waveform 

that affect the performance of plants, machinery and equipment, which in turn 

influences the customer’s productivity and ability to deliver goods and services.  

• Affordable energy (i.e. cost): The NDP and other strategic documents all emphasise 

the need for electricity to affordable. This does not only mean to enhance 

competitiveness of the economy but also to address energy poverty in the country.  

• Decarbonisation: South Africa has committed to reduce the carbon intensity of the 

economy and by implication the reliance on coal as a primary energy source. As 

indicated in Chapter 4, the key means to transition to a low carbon economy is 

envisaged through the larger deployment of renewable energy sources. 

 

In addition to the above energy specific priorities, government policies developed in the past 

couple of years direct their focus towards revitalising the economy and reindustrialising it to 

facilitate growth and stimulate the creation of sustainable employment opportunities. As 

outlined in the South African Economic Reconstruction and Recovery Plan (ERRP), re-

industrialisation is meant to be done through localisation, which is meant to reduce the 

proportion of imported intermediate and finished-goods, improve the efficiency of local  

producers and develop export competitive sectors. Given the importance of localisation and 

the potential demand for stationary battery energy storage, if the different market segments 

are unlocked, integrating a decision criterion measuring localisation potential provides for a 

more holistic decision model.  

 

Considering the above, it can be argued that any solution or a technology introduced into the 

power system should contribute towards these priorities. Furthermore, those solutions that are 

able to not only satisfy more than one priority but also contribute meaningfully towards their 

attainment can be deemed to be more attractive from an effectiveness perspective. If the same 

approach is applied to ESS, then it becomes possible to prioritise the market segments in 

terms of their ability to effectively respond to the government priorities if unlocked.  

 

Knowledge of effectiveness of a particular solution without understanding of the effort or costs 

that may need to be exerted to achieve the results is insufficient to make an informed decision. 

Some of the options may be highly attractive from an effectiveness perspective but at the 

same time may also put a significant strain on resources or be simply unfeasible given the 

existing resource constraints. Therefore, the other element that needs to be considered deals 

with the costs associated with deploying ESS in a particular market segment.  
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The following table summarises the effectiveness (i.e. impact and effort) and cost criteria to 

be used to prioritise different market segments. All criteria are evaluated on a three-point Likert 

scale or four-point Likert scale ranging between 1 and ten. Ratings for ease, impact and costs 

are calculated by averaging the ratings derived from the respective criteria, assuming equal 

weighting. Effectiveness is calculated by averaging the derived ratings for ease and impact.  

 

Table 5-1: Metrics to measure the extent to which ESS satisfied a particular priority  

Priority Measure in relation to ESS Proxy 

Ease 

Adequate 

electricity supply 

(i.e. availability) 

Speed at which the ESS 

market segment can be 

unlocked and contribute to 

improved availability of 

electricity in the country  

• Ease of decision making 

regarding the deployment of 

ESS in the market segment  

• Capacity and competency to 

plan, procure and 

implement   

Impact  

Reliable electricity 

supply (i.e. 

reliability) 

Degree to which the ESS 

market segment can contribute 

to enhanced reliability of 

electricity supply, if unlocked. 

• Potential number of 

customers to benefit  

Quality of supply 

(i.e. power quality 

Degree to which the ESS 

market segment can contribute 

to improved power quality, if 

unlocked. 

• Direct contribution towards 

industrial, mining and 

commercial customers 

quality of electricity supply      

Affordable energy 

(i.e. cost) 

Level of influence of ESS’s 

market segment on cost of 

electricity in SA 

• Contribution to a least-cost 

energy mix  

Decarbonisation 

Degree to which the ESS 

market segment can contribute 

to decarbonisation of the 

electricity supply system, if 

unlocked 

• Potential capacity of VREs 

that can be integrated at a 

time 

Employment / 

localisation 

potential  

Potential to create sustainable 

demand for ESS components 

and solutions in the country  

• Consistency of the demand 

for ESS 

Cost  Cost / effort  
Affordability of ESS for a 

particular market segment  

• Amount of funding required 

at a time  

• Funding requirements for 

the public sector  

 

The results of the cost-effectiveness analysis can be presented in a form outlined in Figure 

5-1. It shows that the cost (Y-axis) versus effectiveness (X-axis) field is divided into four blocks. 

With the top right block representing priority 1, bottom left block – priority 4, and in-between 

blocks – priority 2 and priority 3, these levels indicate the “order of priority” that should be 

followed to unlock a particular market segment. These are decided on the basis of their 

potential effectiveness to contribute towards the attainment of government priorities versus 

the financial burden on the public sector. Worth noting, though, is that all segments will need 

to be unlocked over time, the prioritisation is only meant to suggest the order in which it is 

recommended to be done.  
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Figure 5-1: Priority levels given cost-effectiveness criteria template    

5.2 Prioritisation results  

Throughout the report, four distinct market segments along the electricity supply chain have 

been analysed, all of which except for bulk generation formed part of the study’s scope. during 

Discussion held with the industry players revealed that bulk generation, distribution, and 

FTM/coordinated BTM should be further differentiated considering the ownership of assets. 

Thus, to inform further analysis, the following market segments were considered for 

recommendations and prioritisation:  

 

• Bulk generation: A market segment that comprises of a state utility involved in 

production of electricity by any means with stationary energy storage integrated, to 

among others, supplement the available supply capacity, support the uncertain 

planning environment, and provide a cost-competitive flexibility to the system. This 

market segment has two sub-segments, which are differentiated in terms of the 

ownership of assets, namely: 

o Bulk generation - state utility, which assumes that ESS is owned and 

operated by a state utility implying that it brings a significant financial burden to 

the said utility and by implication to the fiscus; and  

o Bulk generation – IPP, which assumes that ESS is owned and operated by 

an IPP, and therefore being funded by the private sector having no implications 

on the fiscus. 
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• Transmission: A market segment comprising of a state utility that owns and operates 

a transmission power system above 132 kV responsible for long-distance conveyance 

of electricity. In this market segment, ESS is a network asset that forms part of the 

network infrastructure aimed at, among others, alleviating system congestion, network 

stabilisation, and deferral of network upgrade. 

• Distribution: A market segment that comprises of a state utility and municipal 

distributors that operate distribution power systems (i.e. below 132kV). In this market 

segment, ESS is a distribution asset in, where it is used to, among others, alleviate 

distribution network bottlenecks and overloads, preserve overloaded distribution 

infrastructure, and defer capital expenditure for network refurbishment or upgrades. 

Similar to the bulk generation market segment, this segment can be differentiated in 

terms of two types, namely: 

o Distribution – own assets, which involves state or municipal utility investing 

in, owning, and operating distribution assets, including ESS, that comes with a 

financial burden on the public sector; and  

o Distribution – ESCO model: A market segment that involves state and 

municipal distributors procuring the necessary distribution services from an 

Energy Service Company (ESCO) that invested in, owns, and operates 

distribution power assets. In this market segment, the procurement of 

distribution services by a state or a municipal distribution network operator are 

secured through an operating budget and procured from a third party.  

• FTM/Coordinated BTM: A market segment comprising of end-users of electricity that 

host ESSs at their own premises, but which systems are managed to reduce the 

loadshedding obligations for municipalities to the benefit of all municipal customers 

while alleviating the pressure on the network operator. Coordinated BTM can be 

distinguished in terms of the size of the “coordinated” system, namely: 

o Large coordinated BTM: This market segment comprises of large electricity 

users such as mines, industries, and commercial estates including light 

manufacturing and warehousing estates; and  

o Small coordinated BTM: This market segments comprises of residential 

estates and townhouse complexes, as well any individual customers 

regardless of the sector they represent.  

• Micro-grids: This market segments comprises of customers connected to remote 

power systems irrespective of their sector. 

 

The results of the rating of the above-mentioned market segments in terms of ease, impact 

and costs are presented in Figure 5-2. It shows that large and small FTM/coordinated BTM 

market segments are the easiest to unlock while also being notably attractive from the public 

sector’s cost perspective. This is due to these two market segments’ being driven by the 

private sector that is deemed to have sufficient decision-making flexibility, capacity, and 

knowledge to integrate ESS within a short period of time.  Involvement of the private sector in 

bulk generation – IPP and distribution – ESCO model is also highly attractive but more from 

the impact perspective than the effort required to unlock these two market segments. 

Transmission and bulk generation – state utility market segments are also attractive from an 

impact perspective, but they are associated with the greatest potential financial burden on the 

fiscus. The least attractive options in terms of effort and impact are mini-grids and distribution 

utility – own assets. Although both these market segments are expected to create a lower 
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financial burden on the national fiscus than transmission and bulk-distribution – state utility, 

the limited capacity of the municipal distributors to facilitate integration of ESS as their own 

assets and the limited impact of mini-grids in the context of the entire economy significantly 

reduces their overall scores.  

 

 
Figure 5-2: Market segments in terms of effort and impact   , 

Figure 5-3 presents the results of the cost-effectiveness ratings that consolidates the scores 

assigned to each market segment in terms of effort, impact, and costs. It shows that given the 

resources constraints, both financial and non-financial, the following sequence of market 

development priorities should be considered: 

• First priority: small FTM/coordinated BTM market segment; 

• Second priority: large FTM/coordinated BTM market segment, distribution utility - 

ESCO model, and bulk-generation – IPPs; and 

• Last priority: bulk generation – state utility, mini-grids, distribution utility – own assets, 

and transmission.  
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Figure 5-3: Final prioritisation of market segments in terms of costs and effectiveness  

From the above it is clear that the development of the stationary energy storage should first 

focus on unlocking those market segments that involve active participation of the private 

sector, and only then consider implementation of interventions targeted specifically at the state 

utility, municipal operators, and minigrids. These results are largely premised on the fact that 

the development of the private sector-led market segments will create limited or no burden on 

the national fiscus, which is known to be highly constrained and bedevilled with priorities 

competing for the same funds. Importantly, the private sector-led market segments also 

represent almost entire electricity value chain, with the exception of the transmission stage, 

providing for a holistic approach to ESS market development in the country.  

The following paragraph provide for a more detailed assessment of the priorities: 

• The slight preference of the small FRM/coordinated BTM over the other private sector-

driven market segments is associated with the lower costs per deployment of one ESS 

solution. However, given its limited ability to contribute towards quality of supply, which 

in the cost-effectiveness model was linked to the direct contribution towards industrial, 

mining and commercial customers quality of electricity supply, makes it slightly less 

effective than the large FRM/coordinated BTM market segment.  

• The distribution utility – ESCO model clearly appears to be a considerably more 

attractive market segment to focus on that the distribution utility – own assets market 

segment. This is not only due to the cost implications on the municipal distributor, but 

also due to the considerable ease with which this market segment can be unlocked 
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relative to distribution – own assets. Engagements with industry players revealed that 

municipalities often have no or limited capacity to facilitate the planning and 

procurement of assets along the electricity value chain. This means that besides a 

massive hurdle to secure funding, unlocking the distribution market segment where 

state and municipal distributors own the assets will require significant investment and 

time to develop adequate capacity of the said entities, which could significantly slow 

down the uptake of ESS in this market segment. Reverting to an ESCO model, where 

the state and municipal distributors procure ESS services from a third party reduces 

the financial, implementation, and operational risks while enabling the said system 

operators to create the demand for and benefit from the assets sooner.  

• With regard to bulk generation, the IPP sub-segment also comes as a considerably 

more attractive market segment to prioritise for development than the state utility 

market segment.  This is largely due to the potential financial obligations for the public 

sector that the development of the bulk generation – state utility market segment may 

attract compared to the IPPs market segment. The latter is also capable to make a 

slightly greater contribution towards the attainment of government’s priorities that the 

state utility market segment. This is due to the act that the IPP market segment carries 

a greater competency to plan, procure and implement projects and has the potential 

to also make a more noticeable direct contribution towards improved quality of 

electricity supply to mining, industrial and commercial customers.  

• The transmission market segment as onerous on the public sector’s finance as the 

bulk generation – state utility. However, its overall ability to contribute towards 

government priorities and specifically areas related to quality of supply are higher than 

that of the bulk generation – state utility.  

• Mini-grids are relatively attractive from a cost perspective, as their development would 

most likely be able to attract grant funding reducing the financial burden on the state. 

However, due to the targeted focus of this market segment, its ability to make a 

prominent contribution towards government priorities discussed earlier is lower than 

most of the other market segments.  

Having completed the prioritisation exercise, the next two chapters focus on the 

recommendations and associated roadmap to unlock all market segments considered.   
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6 MARKET DEVELOPMENT FRAMEWORK  

The purpose of this chapter is to summarise the gaps in policy, regulatory, financial, tariff, and 

procurement frameworks that have been identified in Chapter 4 and formulate 

recommendations to address these gaps. These recommendations are devised considering 

the lessons learned from the case study analysis, literature review, and inputs obtained during 

the industry engagements. They are designed to advise the decision-makers on the changes 

that government should consider for creation of an environment conducive for the 

development and sustainable growth of the stationary energy storage applications among all 

the applicable market segments.  

6.1 Policy levers – gaps and recommended interventions  

6.1.1 Summary of gaps  

 

The review of case studies captured in Chapter 3 revealed that policy framework that 

recognises and signals the strategic value of energy storage can be a powerful lever to direct 

and enable development and investment of the energy storage market. The assessment of 

the South African policy landscape highlighted that, besides the targets articulated for 

stationary energy storage at bulk generation level contained in the IRP 2019, there is no 

government position on the deployment of ESS. Furthermore, integration of ESS into a system 

panning has been biased towards the bulk generation level. It was further emphasised that 

the IRP 2019 is not sufficiently comprehensive to unlock all benefits that stationary ESS can 

offer. Linked to it is the lack of integration of ESS into the system planning at the transmission 

and distribution levels. Thus, the major policy gaps in relation to stationary ESS that need to 

be addressed include, inter alia:  

 

Table 6-1: Summary of gaps – policy framework  

Gap Summary 

No clear government 

position on usage of ESS  

• The existing policy framework in South Africa is underdeveloped, suggesting 

that it is not able to enable and direct a large-scale deployment of ESS along 

the entire value chain. If not addressed, this will either lead to the 

development of the market segment in an unstructured way, or hamper the 

development of the respective market segments, all of which can be 

detrimental to the country’s ability to achieve its Sustainable Development 

Goal and Greenhouse Gas (GHG) emission reduction commitments. 

IRP does not enable 

unlocking ESS for value 

stacking  

• Current policy framework does not recognise and fails to reward for the full 

range of benefits that can be derived from ESS 

IRP does not enable 

unlocking of ESS at the 

transmission and 

distribution level 

• With the recent changes in the regulatory framework, municipalities are 

allowed to procure or buy new generation capacity in accordance with the 

IRP. However, the IRP is yet to be updated to enable such development.  

Limited or no integration 

of stationary ESS in 

system planning at 

various electricity value 

chain stages  

• Transmission planning is done in South Africa, but currently considers ESS 

only at the generation level.  

• Planning at the distribution level, in general, is not common in South Africa. 

Only recently some of the metropolitan municipalities started looking at 

creating a mini-IRP at the municipal level.  

Note: Gx – generation, Tx – transmission, Dx – distribution, Cl – customer sited 
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Not all the gaps identified earlier present barriers for development of each ESS market 

segment. The influence of the gaps on specific market segments is provided in Table 6-2.  

 

Table 6-2: Relevance of gaps across the value chain – policy framework  

Gap 

Gx 

Tx 

Dx FTM/ 

Controlled 

BTM 

Mini-

grid Utility IPP 
Own 

assets 

ESCO 

model 

No clear government position on usage of 

ESS  
E E E E E E E 

IRP does not enable unlocking ESS for 

value stacking  
E E E E E   

IRP does not enable unlocking of ESS at 

the transmission and distribution level 
E E E E E   

Limited or no integration of stationary ESS 

in system planning at various electricity 

value chain stages  

  E E E   

Note: Gx – generation, Tx – transmission, Dx – distribution 

Note: P – building block/prerequisite for market development; E – enabler; “empty” – not applicable  

 

6.1.2 Proposed interventions  

 

Table 6-3 provides the recommendations that are proposed to address the gaps in the policy 

framework77.  

 

Table 6-3: Proposed interventions – policy framework  

Gap Proposed intervention  

No clear government 

position on usage of ESS  
1.1 

Update the White Paper on Energy Policy to include government’s position 

on stationary ESS with regard to its application along the entire electricity 

value chain  

IRP does not enable 

unlocking ESS for value 

stacking  

1.2 

Update IRP with a clear recognition of all benefits that can be derived from 

stationary ESS and and along the entire electricity value chain concurrently 

with the update of the White Paper  

IRP does not enable 

unlocking of ESS at the 

transmission and 

distribution level  

Limited or no integration 

of stationary ESS in 

system planning at 

various electricity value 

chain stages  

1.3 
Integrate ESS into transmission plans that allows for derivation of full scope 

of its beneficial ancillary services throughout the electricity value chain 

1.4 
Formulate mini-IRPs at the municipal level with consideration of all benefits 

that can be derived from ESS at the distribution level   

1.5  
Build municipal capacity to undertake mini-IRP/power system including 

knowledge of and applications of stationary ESS 

 

Since not every policy gap creates a hurdle for the development of specific market segments, 

not every intervention proposed to address the gap will also be an enabler or a prerequisite 

for the development of each market segment. The relevance of interventions to unlocking a 

particular market segment is outlined in Table 6-4.  

 

                                                
77 Recommendations to address regulatory framework are included in section 6.2 



ASSESSING THE VIABILITY OF UTILITY-SCALE ENERGY STORAGE: POLICY STUDY       

 

  

P A G E  | 162 

 

Table 6-4: Relevance of interventions to development of stationary ESS market segments 

Proposed Intervention 

Gx 

Tx 

Dx FTM/ 

Controlled 

BTM 

Mini-

grid Utility IPP 
Own 

assets 

ESCO 

model 

Update the White Paper on Energy Policy to 

include government’s position on stationary 

ESS with regard to its application along the 

entire electricity value chain 

E E E E E E E 

Update IRP with a clear recognition of all 

benefits that can be derived from stationary 

ESS and and along the entire electricity 

value chain concurrently with the update of 

the White Paper  

E E E E E   

Integrate ESS into transmission plans that 

allows for derivation of full scope of its 

beneficial ancillary services throughout the 

electricity value chain 

E E E E E   

Formulate mini-IRPs at the municipal level 

with consideration of all benefits that can be 

derived from ESS at the distribution level   

   P P   

Build municipal capacity to undertake mini-

IRP/power system including knowledge of 

and applications of stationary ESS 

   E E   

Note: Gx – generation, Tx – transmission, Dx – distribution 

Note: P – building block/prerequisite for market development; E – enabler; “empty” – not applicable  

Intervention 1.1: Update the White Paper on Energy Policy to include government’s position on 

stationary ESS with regard to its application along the entire electricity value 

chain 

In South Africa, policy making begins with discussion documents, first a Green Paper and then 

a more refined White Paper. Green Papers and White Papers are ideal platforms to convey 

government’s position and approach to dealing with a specific issue. With the White Paper 

articulating a finalised statement of intent and detailed policy plans, it is a powerful tool to 

facilitate a coherent approach to dealing with a particular issue.  

 

In South Africa, the short-, medium-, and long-term priorities to strike a balance between 

energy demand and supply are conveyed in the White Paper on Energy Policy. Produced in 

1998, the White Paper on Energy Policy aimed to “clarify government policy regarding the 

supply and consumption of energy for the next decade”. Updating the White Paper on Energy 

Policy regarding the use and integration of ESS in the energy system can address the 

uncertainty that surrounds the application of ESS in South Africa.  

 

While the update of the White Paper should also be used as an opportunity to make the entire 

policy current, it will be particularly important to ensure that it clearly articulates the 

opportunities for stationary ESS along the entire electricity value chain (i.e. market segments) 

and the benefits of value stacking. While the update should be championed by the DMRE, the 

policy itself should also clarify roles and responsibilities of various entities in relation to 

stationary ESS, depending on these entities’ market segment.  
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Updating the white Paper is likely to take a few years given the law-making processes that are 

followed in South Africa. However, its amendment with regard to the stationary ESS, if done 

comprehensively, would benefit all market segments across the electricity value chain.  

Intervention 1.2: Update IRP with a clear recognition of all benefits that can be derived from 

stationary ESS and along the entire electricity value chain concurrently with 

the update of the White Paper 

Various changes to the regulations that have been introduced recently, including the opening 

of the market for municipalities to buy and procure their own generation capacities, influence 

the assumptions and, therefore, the forecast that the IRP 2019 is based on. With just over two 

years passing since the promulgation of the IRP 2019, the country faced a socio-economic 

crisis brought by COVID-19 pandemic, which also spurred the formulation of the ERRP with 

clear priorities and objectives to facilitate the economic recovery. While these events, among 

others, influence the current and future demand for electricity, the technological innovations 

and global investments in various technologies, including ESS, influence the attractiveness 

and suitability of technologies to respond to the demands. With the changes likely affecting 

the scenarios used for planning, it can be argued that the IRP 2019 is no longer reflecting the 

most beneficial set of the required policy adjustments. This particularly refers to the 

opportunities that are brought by stationary ESS.  

 

The IRP 2019 makes a provision for stationary ESS but only as an enabler for greater 

deployment of renewable energy sources at the bulk generation stage. As illustrated in Figure 

4-14, VRE source integration at bulk generation is only one of many benefits that can be 

derived from ESS applications. Future iterations of IRP need to recognise the full scope of 

stacking services that stationary ESS can provide and not only at the bulk generation but also 

at the transmission and distribution levels. With stationary ESS being able to provide multiple 

services, though, integration of its deployment into planning that renders the optimal 

combination of derived energy mix and services may require integration of a bottom-up 

approach to power system planning instead of solely relying on a top-down approach that has 

been used thus far.  

 

As an electricity infrastructure development plan for a long-term period, IRP is informed by the 

policy guidelines for the energy industry. The White Paper on Energy Policy, which is one of 

the policy environment strategic documents, currently does not clarify government’s position 

on the use of ESS and, therefore, is unable to adequately guide the revision of the IRP with 

regard to the ESS. Having said this, much of the work to be undertaken to inform both 

government’s position and the update of the IRP with regard to ESS can be done concurrently, 

which can also facilitate time- and cost-savings. It is, therefore, advised that the update of the 

IRP by the DMRE does not wait until the White Paper on Energy Policy is amended, especially 

since it is likely to take up to two years to complete all the necessary processes.  

Intervention 1.3: Integrate ESS into transmission plans that allows for derivation of full scope of 

its beneficial ancillary services throughout the electricity value chain 

Ten-year transmission plans that are updated by Eskom on an annual basis are informed by 

the IRP active at the time. Transmission plans also consider changes in the power system’s 

demand, supply, and the actual deployment of capacities that have not been reflected in the 

IRP. Transmission plans also incorporate distribution network needs, but it appears that until 
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now only Eskom Distribution’s bottom-up formulated forecasts have been used to inform 

planning78.  

 

While the 2021-2031 Transmission Plan accommodates deployment of BESS in line with the 

IRP 2019, the reference to is deployment at the transmission level to provide ancillary services 

such as “grid decongestion, energy arbitrage, dynamic voltage support, and fast frequency 

response” has only been made for the Northern Cape Province. It is unknown how the other 

IRP-panned ESS capacities are treated by the Transmission Plan. 

 

Given the “game changer” status of stationary ESS, integration of assumptions linked to the 

provision of a full range of ancillary services at the transmission stage of the electricity value 

chain can significantly influence future planning for the transmission network. Importantly, well 

planned integration of stationary ESS at the transmission level can notably reduce the 

investment requirements, while also providing for improved stability and flexibility of the 

network. Updates of transmission plans need to be done on an annual basis; however, 

adequate integration of stationary ESS into such plans may initially require extensive data 

gathering and analysis extending the timeframes for this intervention to a medium-term. 

Intervention 1.4: Municipalities to formulate IRPs at the municipal level with consideration of all 

benefits that can be derived from ESS at the distribution level   

The MSA mandates municipalities to adopt a five-year integrated development plan (IDP) that 

in turn needs to link, integrate, and coordinate plans developed for various service provisions. 

This includes, as illustrated in Figure 6-1, development of an Energy Plan and an Electricity 

Master Plan.  

 
Figure 6-1: Energy planning as part of the IDP process (SALGA 2017) 

                                                
78 The use of only Eskom Distribution forecasts could be linked to the absence of regularly updated municipal distribution plans 

and the structure of the power system with transmission and part of the distribution system being owned and operated by Eskom.  
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Energy Plans are meant to outline energy-related activities of the municipality, responsible 

departments and associated budgets (SALGA 2017). Electricity Master Plans, on the other 

hand, are formulated to support and guide sustainable operation, refurbishment, and 

extension of the electricity system that a particular municipality owns and operates (SALGA 

2017). It is a reference document for making a decision over the development, operation, and 

maintenance of electricity infrastructure that should include components such as distribution 

system status quo, assessments of the bulk supply system and distribution network, service 

backlogs, electrical efficiency levels and losses, energy balancing, and demand side 

management and levels of services (SALGA 2017). 

 

From the above it is evident that energy planning and system planning is already part of the 

municipal mandate. However, the level of details included in such plans varies and such plans 

often lack strategic perspective. For example, simple energy plans may include only energy-

related priorities that a particular municipality identified for its planning period, while more 

detailed Energy Plans may take a form of a strategy (SALGA 2017). 

 

With the latest amendments to the ERA to allow municipalities to buy and procure its own 

generation assets, the need for creation of detailed energy planning frameworks, or mini-IRP, 

has become particularly acute. Such plans will need to be conducted to inform the feasibility 

study, which is one of the steps towards receiving the necessary approvals. The need to create 

mini-IRP also creates an opportunity to revise the municipality’s entire electricity business 

model and in doing so integrate stationary ESS and a full spectrum of ancillary services it can 

provide into the planning.  

 

Not all municipalities in South Africa, though, will be eligible to embark on procurement of their 

own generation capacities due to their financial position. Such municipalities may not see the 

immediate need or even financial means to embark on energy planning through a mini-IRP. 

However, integration of ESS into their distribution networks and unlocking value stacking can 

assist these entities in improving their service provision, revising their electricity business 

models, and enhancing their revenue streams. Furthermore, adequate system planning at the 

distribution level can be further fed into the transmission resource planning frameworks 

contributing towards improved cost-efficiency of the former and more accurate scenarios of 

the latter. All of the above creates a compelling argument for even financially strained 

municipalities to formulate a mini-IRP that provides for stationary ESS stacking services.  

 

Formulation of mini-IRP will likely require an extensive data gathering process, unless 

municipalities are already involved in their collection. In any case, the implementation of this 

intervention is likely to fall on the near- to medium-terms.  

Intervention 1.5: Build municipal capacity to undertake mini-IRP/power system planning, 

including knowledge of and applications of stationary ESS 

The need to undertake mini-IRP by municipalities and revising business models will require 

access to specialist skills. While creation of such plans can be outsourced, capacity building 

within the municipalities’ energy departments will be integral to ensure such plans are robust 

and implemented.  
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The study conducted by the Municipal Demarcation Board (2018) revealed that municipal 

department responsible for electricity provision functions comprised on average of 37 staff 

members in 2018. At the same time, the average number of staff members who had the 

necessary qualification to drive energy and electricity provision planning at the the majority of 

Category B municipalities varied between 0.5 and 1.1 (Municipal Demarcation Board 2018). 

Since only a third of households rated electricity delivery in these municipalities as “good” in 

2016, it is clear that local government administrations often do not have the adequate skills 

and capacities to deliver on their electricity provision functions. Therefore, imposing a 

requirement on the municipalities to develop mini-IRPs without also supporting the same 

municipalities through adequate training and capacity building programmes could render poor 

results and lead to erroneous decision making at the local levels.  

 

The South African - German Energy Programme (SAGEN) implemented in cooperation with 

South Africa Local Government Association (SALGA), the Department of Mineral Resources 

and Energy (DMRE), and GIZ has been providing support to various municipalities in the 

country to build their SSEG capacities. The programme also included, among others, support 

offered to a selected number of municipalities to develop Electricity Master Plans. This 

programme, therefore, provides for an ideal platform to expand the offering and to onboard a 

larger number of municipalities to assist with capacity building. Given that the programme is 

already established, the implementation of the intervention can already be planned for the 

immediate term.  

6.2 Regulatory levers – gaps and recommended interventions  

6.2.1 Summary of gaps  

The importance of a well-developed and structured regulatory framework as key to develop 

the energy storage market and attract investment is underscored by international experience. 

In the absence of regulatory provisions, the global market momentum will overtake local 

developments and investments in storage technologies will proceed in an uncoordinated way 

with development the focused on individual needs rather than system-wide benefits. This will 

supress the full market potential and economic benefit to the country.  

 

The review of the South African landscape noted a sound, generic, regulatory foundation for 

the development of energy infrastructure, but pointed to the following gaps within the existing 

regulatory framework if the objective is to fully utilise the benefits of energy storage that could 

be available to the country: 

 

Table 6-5: Summary of gaps – regulatory framework  

Gap Summary 

Classification 

and definition 

of ESS lacking  

In the current regulatory framework, ESS does not have a separate definition and is thus not 

identified as a distinct regulated entity. It is by default classified and regulated as a generation 

asset. This imposes limitations unable to accommodate the flexibility of energy storage 

applications in different contexts and for different use cases.  
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Gap Summary 

Prioritised 

grid-services / 

requirements 

Prioritisation of the grid requirements, is outstanding. This will inform targeted development or 

enhancement of the regulatory framework to enable the promotion of energy storage. 

Requirements 

to grid-connect 

energy storage 

technologies  

• Without a regulatory definition for ESS, the new BESF grid code also defaults to 

terminology and practices for the grid connection of generators.  

• The new BESF grid code is exclusive to BESS and does not make provision for the 

integration of other forms of energy storage. The narrow focus puts any other energy 

technology at a disadvantage and limits the opportunity to leapfrog to newly developing 

and maturing technologies . 

• Accompanying grid codes have not been updated to optimally integrate the scope and 

applications of ESS. 

Licensing or 

registration 

requirements 

ESS are currently subject to Generation licensing requirements. While largely mitigated by the 

exemption for generation systems up to 100MW, licensing requirements for larger generation 

systems remain applicable. It would apply indiscriminately to an energy-based (e.g. changing 

the time of energy dispatch) and network application (e.g. strengthening of a transmission sub-

station), as well as a stand-alone and co-located ESS.  

Aggregation of 

small scale 

BTM systems 

The existing regulatory framework does not enable (i) installed small-scale ESS capacity to be 

coordinated for system benefit or (ii) aggregation of ESS to participate in the market or provide 

grid-services to the utility.  

Market 

structure and 

participation 

The current market structure is not suited to the exploitation of the value proposition of ESS. 

ESS is a net consumer of electricity and therefore cannot compete with the generation industry 

on a cost of supply basis. ESS do however offer invaluable, flexible and versatile services to 

multiple stakeholders and across multiple elements of the electricity supply chain that is 

currently not compensated. This is especially true for the multiple applications of ESS 

embedded on the network compared to the traditional use of energy storage connected to the 

Transmission network (e.g. pumped storage plants) that were primarily used to supplement 

supply during peak demand or supply constraints.   

The existing market structure confines the opportunities for benefit stacking, accessing 

additional revenue streams and thus the business case for investment in ESS.  

 

Unless addressed, this will likely be exacerbated after unbundling of Eskom with ownership 

and decision-making more rigidly confined to a single business unit79.  

Market rules 

for ESS  

With the establishment of the Transmission System Operator (TSO) and ultimately the 

Independent TSO, there will have to be clarity regarding the market rules that will be applicable 

to ESS.  

 

Not all the gaps identified earlier present barriers for development of each ESS market 

segment. The influence of the gaps on specific market segments is provided in Table 6-6.  

 

Table 6-6: Relevance of gaps across the value chain – Regulatory framework  

Gap 

Gx 

Tx 

Dx FTM/ 

Controlled 

BTM 

Mini-

grid Utility IPP 
Own 

assets 

ESCO 

model 

Classification and definition of ESS 

lacking  
       

Prioritised grid-services / requirements        

Requirements to grid-connect energy 

storage technologies  
       

                                                
79 The placement of BESS in the distribution network under Eskom’s current project is evidence that such sharing of services in 

the interest of the overall system is indirectly happening.  
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Gap 

Gx 

Tx 

Dx FTM/ 

Controlled 

BTM 

Mini-

grid Utility IPP 
Own 

assets 

ESCO 

model 

Licensing or registration requirements        

Aggregation of small scale BTM systems        

Market structure and participation        

Market rules for ESS         

Note: Gx – generation, Tx – transmission, Dx – distribution 

6.2.1 Proposed interventions  

Adequate statutory and regulatory support were identified as key to realising the system-wide 

and economic benefits of ESS, yet policy and regulatory amendments are often avoided or 

neglected because it can be challenging and time-consuming. With ESS technologies still 

evolving, there remains considerable uncertainty regarding optimal market design and 

regulation that will enhance the uptake and use of ESS and enable the flexibility and versatility 

of services they can provide.  

South Africa will also see significant changes in the electricity market in the near-term. The 

unbundling of Eskom and establishment of an independent transmission network operator will 

likely impact the market interface between various entities. The draft policy reviews (EPP and 

ERA) suggest that municipal distributors will have a growing responsibility for planning and 

system balancing. The present-day TOU tariff dependent arbitrage business case for 

municipal distributors will most likely be replaced with a demand response market mechanism.  

 

Regulations will need to be future proof, allowing for technology and market evolution to occur 

unimpeded. In this context, it would be important to consider the principles for regulating ESS, 

recognising that energy storage is a classification that describes a diverse group of 

technologies in various stages of maturity acting as unique grid assets that are net consumers 

of electricity (rather than a generator) and characterised by enormous versatility and flexibility. 

ESS can also provide multiple services – simultaneously or consecutively – to multiple market 

players across the electricity value chain.  

 

Cognisant of this evolving environment, a Namibian study completed in 2021, that assessed 

requirements for the regulation of electricity storage, recommended the following principles for 

designing a robust regulatory framework: “A robust regulatory framework should be 

characterised by the following: simplicity, employing a light handed and consistent regulatory 

approach, encouraging the uptake and use of ESS, creating regulatory certainty, levelling the 

playing field for ESS compared to other grid assets (generation and other) of electricity supply, 

flexibility, allowing for and enabling innovation, protecting consumer interest, not 

unnecessarily burdening the regulator’s capacity and others.”  

 

Based on the literature and landscape review, opportunities for further enhancement of the 

regulatory environment in South Africa are thought to exist in the following areas: 

 

Table 6-7: Proposed interventions – regulatory framework  

Gap Proposed intervention  

Classification and 

definition of ESS lacking  
2.1 Incorporation of a specific definition / classification for energy storage into 

the regulatory framework that (i) reflects the unique versatility of ESS and (ii) 
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Gap Proposed intervention  

establishes the platform for subsequent energy storage regulations, 

licensing requirements, market rules and tariff design.  

Prioritised grid-services / 

requirements  
2.2 Identification of priority energy storage use cases and applications for the 

South African context to inform development of the corresponding regulatory 

framework.   

Requirements to grid-

connect energy storage 

technologies  

2.3 Amendment of the grid code to be technology agnostic and review the 

complete set of codes for optimal integration of ESS at all levels.  

Licensing and/or 

registration requirements 
2.4 Developing regulations for licensing and/or registration of ESS dependent on 

location, size and application(s).   

Aggregation of small 

scale BTM systems 
2.5 Developing regulations that provide for aggregation of small-scale BTM 

systems 

Market structure and 

participation 

2.6  Establishing rules that will enable delivery of different services e.g. energy 

services, capacity services, ancillary services and financial services. 

Market rules for ESS  - As above 

 

The relevance of the above-mentioned interventions to enable unlocking particular market 

segments is indicated in Table 6-8. 

 

Table 6-8: Relevance of interventions to development of stationary ESS market segments 

Proposed Intervention 

Gx 

Tx 

Dx FTM/ 

Controlled 

BTM 

Mini-

grid Utility IPP 
Own 

assets 

ESCO 

model 

Incorporation of a specific definition / 

classification for energy storage into the 

regulatory framework that (i) reflects the 

unique versatility of ESS and (ii) establishes 

the platform for subsequent energy storage 

regulations, licensing requirements, market 

rules and tariff design.  

P P P P P P P 

Identification of priority energy storage use 

cases and applications for the South African 

context to inform development of the 

corresponding regulatory framework.   

E E E E E E E 

Amendment of the grid code to be 

technology agnostic and review the 

complete set of codes for optimal integration 

of ESS at all levels.  

E E E E E   

Developing regulations for licensing and/or 

registration of ESS dependent on location, 

size and application(s).   

E E E E E E E 

Developing regulations that provide for 

aggregation of small-scale BTM systems 
    E E  

Establishing rules for value stacking and 

ESS market participation 
E E E E E E E 

Note: Gx – generation, Tx – transmission, Dx – distribution 

Note: P – building block/prerequisite for market development; E – enabler; “empty” – not applicable  

 

The proposed interventions are described in more detail below. 
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Intervention 2.1: Establishing a specific definition / classification for energy storage  

Policy recommendations across all the case studies and literature reviewed for this study 

unanimously support the creation of a distinct grid asset classification or function80 for energy 

storage as means to address regulatory, economic, and other challenges that inhibit 

development and deployment of energy storage in the power grid. Grouping energy storage 

under an existing classification or narrowly classifying it as supplementary to an existing asset 

class, will hinder it from making a pivotal contribution within an advanced power system and 

makes it difficult to find a suitable place for it within the existing regulations.  

 

As the global energy landscape continues its transformation, energy storage will play an 

increasingly pivotal role. Addressing the issue of classification within the South African 

regulatory landscape timeously will establish an early platform for market development and 

create the foundation for subsequent provisions, regulations, and tariff structures. For South 

Africa, this would require revisiting the need to amend the ERA to include a definition for 

energy storage, assessing whether this is necessary and how this can be achieved with 

minimal disruption and delay. Alternatively, should a revision of the ERA not be needed, it 

would be beneficial to identify and implement the most appropriate approach to introduce such 

a definition into the regulatory framework.  

 

Based on international learnings, this definition would be kept simple to accommodate ongoing 

technology and market developments, requiring specifics be addressed in subsequent 

regulations. It is also important that such a definition is technology agnostic. While arguments 

have been made for technology “lock-in” i.e. focusing on one dominant technology to 

accelerate innovation and drive down costs, the risks of doing so outweighs the potential 

benefits. It would therefore be strongly recommended that a definition remains adequately 

generic to grow the energy storage market overall, creating an environment within which a 

range of technologies have opportunities to establish their cost and value characteristics and 

enabling South Africa to benefit from the expanding portfolio of all emerging energy storage 

technologies.  

 

The asset classification of energy storage and consideration of the ERA for necessary 

revisions would fall under the auspices of the DMRE. A review would benefit from support or 

input from a small working group that is likely to include participation from NERSA, the World 

Bank (drawing on global experience), Eskom and the energy storage industry association.  

                                                
80 A definition or classification that recognises Energy Storage alongside Generation, Transmission, Distribution and Trading as 

an equivalent, independent function of the power system.  
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Establishing a sound basis for energy storage within the regulatory framework that can be built 

on, would be a priority intervention that will give direction to several other required 

interventions. The process for revising an Act also has minimum timeframes to meet the legal 

requirements for consultation and would therefore be initiated as soon as possible.  

Intervention 2.2: Identification of priority energy storage use cases and applications for the 

South African context 

This literature and landscape review highlighted the ability of energy storage to provide a 

range of application-specific energy services across different components of the power 

network. It also pointed to the opportunity that each country has to identify applications and 

use cases most pertinent to the country and power system requirements and to shape the 

regulatory and incentive environment in support of these priorities, rather than trying to 

accommodate all services possible from ESS. Using these learnings, South Africa would 

benefit from identifying the use case and applications most relevant to the country context and 

defining a regulatory framework that is effective in enabling these.  

 

Prioritisation of applications might be done at different stages in the electricity supply chain 

but would greatly benefit from coordinated consideration at a national level. This can be 

achieved through an interactive process of identifying priority use cases and ESS services 

that are thought to be best suited to the South African context, supported by appropriate tariffs, 

as required. Refinements can be made to the approach or tariff environment to avoid 

unintended limitations on other services.  

 

It is recommended that prioritisation take cognisance of both immediate and future priorities, 

with consideration of: 

• The evolving energy market including the unbundling of Eskom and level of planned 

deregulation and/or liberalisation. 

Electricity Regulation Act, 2022 Review 

 

It is noted that the ERA is currently under review (published for consultation on 10 February 2022) and a window 

of opportunity exist for a simple definition to be included during this review that will recognise Energy Storage 

as an independent grid function and provide a basis for a more comprehensive regulatory framework to be 

developed in time. 

 

Provision can be made for energy storage in the current revision of Electricity Regulation Act with the inclusion 

of a simple and broad definition, e.g.: 

 

‘Energy Storage’ is the capture of energy produced at one time for use at a later time to reduce imbalances 

between energy demand and energy production.  

  

The definition can be complemented with the inclusion of an additional Clause in the Act: 

  

4(a)(i)(dd) – the operation of energy storage facilities. 

 

Such an inclusion provides suitable flexibility for an accompanying regulatory framework to be developed in 

future that responds to technology and market developments as well as system priorities.  
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• Emerging opportunities and feasibility of different applications and use cases given 

anticipated technology and price developments for energy storage, VREs and 

digitalisation. 

• The size and impact of spontaneous market uptake in the absence of appropriate 

regulation (do nothing scenario) and how this can be optimised.  

• South Africa’s energy storage development and manufacturing objectives and 

roadmap.  

• Anticipated changes in the generation and consumption profiles of the country with 

consideration of the most recent IRP (Intervention 1.2 under Policy levers) and any 

subsequent techno-economic planning and modelling.  

• Emerging technologies other than BESS and opportunities to encourage all viable 

energy storage technologies to participate in the power system 

 

Identified priorities would be used proactively to inform development of a corresponding 

regulatory framework and provisions.  

 

The process of prioritisation also falls under the auspices of the DMRE as the entity 

responsible for energy planning at a national level. The prioritisation process will also benefit 

from close collaboration with key stakeholders, potential beneficiaries of ESS and thought 

leaders, including: 

• NERSA; 

• CSIR and other research institutions; 

• Eskom Generation; 

• South African Independent Power Producers Association (SAIPPA); 

• Renewable energy associations (SAWEA, SAPVIA, SAREC, etc.); 

• EIUG; 

• Energy Storage Industry Association; 

• Transmission System Operator and Transmission Planning; 

• IPP Office; 

• Eskom Distribution Planning; and  

• Local government players who have expressed intention or have advanced with 

incorporating energy storage into network planning and infrastructure investments. 

 

Consultation may also draw on expertise and international experience that is available among 

development partners active in the country and region including the World Bank, French 

Development Agency (AfD), African Development Bank (AfDB), and GIZ.  

 

Prioritisation is considered a priority activity intended to inform the development of regulatory 

provisions and requirements. Market development would greatly benefit if prioritisation could 

be initiated as soon as possible, targeting completion within 12 months. It is independent of 

the preceding intervention 2.1 (Energy storage classification / definition), but transparency 

between these interventions will be beneficial.  
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Intervention 2.3: Amendment of the grid code to be technology agnostic and review of overall 

set of codes 

The newly introduced BESF grid code is exclusive to BESS and does not make provision for 

the integration of other forms of ES. This narrow focus puts any other energy storage 

technology at a disadvantage. The new grid code is also part of a more comprehensive set of 

codes that guide various interrelated network activities.  

 

It is anticipated that the introduction of the 

BESF grid code and the inclusion of large-

scale energy storage on the power network 

will prompt a review of other codes including 

the system operations and scheduling and 

dispatch rules. In addition to the review, a 

valuable addition would be to supplement or 

amend the code to include energy storage 

more generically to encourage all viable 

technologies to participate in the power 

system.  

 

The review and revision or addition of a 

generic energy storage grid code would reside 

with NERSA, Eskom and the relevant 

technical workgroups responsible for 

development of the grid codes. Ideally this 

would be completed within the shortest 

possible time, ideally within 2 years to ensure 

South Africa is well-placed to harness 

evolutions in energy storage technology 

development. 

Intervention 2.4: Developing regulations for licensing and/or registration of ESS 

International experience underscored the importance of establishing specific regulatory and 

licensing or registration frameworks to facilitate the uptake of energy storage. Providing clarity 

regarding registration processes and requirements are necessary to enable market 

participation and encourage investment in the market. Market development can be enhanced 

with appropriate regulatory conditions defined for energy storage in different settings or use 

cases – achievable with a distinct asset definition and classification and simple use-case 

relevant rules.  

 

International experience has also demonstrated the value in differentiating between systems 

requiring a license and those that would require registration only. Such differentiation can 

significantly streamline processes and assist with unlocking the market for energy storage at 

different locations, of different sizes and intended for various applications.  

 

In South Africa, the licensing requirements relevant to generation assets currently apply to 

ESS. The introduction of energy storage specific license or registration requirements would 

be informed by, and therefore be dependent on, the outcome of intervention 2.1, Energy 

Capacity building requirement (supplemental to 

Intervention 1.5 under Policy levers)  

 

It should be noted that Municipal Distributors are not 

currently proficient with the operation and control of 

local power systems that include variable renewable 

energy generators and/or energy storage at utility 

scale or as an aggregated unit. 

 

The increased licensing threshold from 1MW to 

100MW  and permission granted to municipalities  to 

develop or procure their own electricity will require 

operational capacity to be developed at local level. 

This applies equally to embedded generation and 

ESS.  

 

Similarly, monitoring and compliance activities 

required under the grid code will in future also be 

required of municipal distributors and their control 

rooms.  

 

New competencies will be required to manage the 

resources at a local level as well as the aggregation 

of resources for use by the national system operator. 
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storage classification / definition. Energy storage license and/or registration requirements 

would define the conditions (including exemptions where relevant) for licensing and/or 

registration and dictate the associated procedures, processes and commercial conditions that 

provide for storage asset investments.  

 

NERSA is the likely entity to lead the implementation of storage registration and license 

requirements and the development of accompanying registration or licensing conditions, 

documentation and processes to give effect to the identified policy position and provisions 

(Intervention 2.1). Ideally, this would be in place in the near term to facilitate the accelerated 

development of larger energy storage systems procured by the RMIPPP or the REIPPPP 

programmes.  

Intervention 2.5: Developing regulations that provide for aggregation of small-scale BTM 

systems 

Aggregation allows for the moderation of a group of distributed energy resources or grid assets 

to respond to or engage with the power network. Given the adoption rate of BTM ESS in South 

Africa, the combined contribution from customer-sited (and funded) storage devices for grid 

management is potentially significant; thus, it is recommended that a means of aggregation 

be established to leverage this existing investment and available capacity.  

 

Aggregation can be achieved directly and formally, through an Aggregator81 who coordinates 

multiple energy storage devices to provide services to the power network – transmission, 

distribution, or municipal level operator. An aggregator can be an independent entity or the 

current service provider (Eskom or municipality).  

 

It is recommended that regulations or rules enable the use of BTM ESS, enable aggregation, 

and enable aggregated ESS to provide grid services via an aggregator. To enable this 

function, consideration would be required for licensing or registration requirements, if so 

required, for the Aggregator as well as accompanying market rules and tariff structures.  

 

Alternatively, aggregation can be achieved indirectly using bylaws and time-differentiated tariff 

signals that discourages inappropriately timed charging and encourages the discharging of 

storage devices by customers during constrained periods, to the benefit of the system.  

 

For implementing this, establishing the necessary regulatory environment and rules would be 

led by DMRE and/or NERSA82. The process of identifying opportunities for, and preferred 

approaches to aggregation would depend on collaboration among key stakeholders including 

Eskom Transmission and Distribution, municipal distributors and potentially, representation by 

customers with installed storage devices. SALGA and the AMEU could play a key coordinating 

role on behalf of local government. Such deliberations might benefit from technical and 

financial support from industry and development partners including Sustainable Energy 

Africa (SEA), The Cities Network, GreenCape, CSIR and GIZ who have supported local 

government with the integration of SSEG.  

                                                
81 Aggregators bundle distributed energy resources (such as energy storage devices) together to engage as a single entity - in 

power or service markets. They do this by using a centralised IT system to remotely control and optimise the collective operations.  
82 Regulations are developed by DMRE or developed by DMRE in concurrence with NERSA or development could be delegated 

to NERSA.  
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Given that these assets already exist and could be readily harnessed, it is recommended that 

the appropriate aggregation approaches be given priority consideration and implementation 

of a preferred approach(es) targeted as soon as possible (aiming to have it established within 

the next 2 – 3 years).  

Intervention 2.6: Establishing rules for value stacking and ESS market participation 

Market design will be instrumental in making energy storage investments viable and 

encouraging the active coordination and participation of distributed ESS to keep the grid stable 

and take full advantage of renewable energy. South Africa would benefit from a regulatory 

framework that enables (i) aggregation, (ii) grid integration rather than isolated or back up 

uses, (iii) value stacking, and (iv) value sharing / services shared among stakeholders. This, 

in turn, would necessitate using a service valuation method rather than “cost plus” method for 

cost recovery and tariff design (refer Section 6.5 below).  

 

As the South African energy sector is unbundled and transitions to a more open market 

structure, an energy storage market would greatly benefit from provisions to ensure energy 

storage is appropriately accommodated as market participants, with specific consideration of 

the rules applicable to ESS with respect to:  

• Delivery of different services e.g. energy services, capacity services, ancillary services 

and financial services.  

• Stacking of services in serial or in parallel, simultaneous use of services and 

prioritisation of services. 

• Charging, discharging, and scheduling (linking also to tariff design, Section 6.5).  

• Accessing revenue streams. 

 

The development of market rules would be led by DMRE and/or NERSA83 in anticipation of 

and in response to the changing market landscape. It could benefit initially from collaboration 

with the Transmission System Operator to identify immediate priority applications for energy 

storage and piloting market rules for ESS integration that can leverage the range of services 

and enhance an investment business case.  

 

6.3 Procurement framework – gaps and recommended interventions  

6.3.1 Summary of gaps  

 

Sound procurement practices of stationary ESS have been identified to be critical enablers for 

the development of market segments particularly where the interested party is a public entity. 

The review of the current landscape in South Africa, however, revealed that the capacity to 

develop and facilitate a procurement programme for stationary ESS at the local government 

level is limited. Furthermore, the existing procurement framework prescribed by the MFMA, 

MSA, and other relevant legislation creates various hurdles for a swift procurement of 

stationary ESS at the municipal level. At the national level, the procurement of ESS for various 

                                                
83 Regulations are developed by DMRE or developed by DMRE in concurrence with NERSA or development could be delegated 

to NERSA.  
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ancillary services remains uncertain and is unlikely to change without a formulation of a clear 

business model. A more detailed summary of these gaps is provided in the following table.  

 

Table 6-9: Summary of gaps – procurement framework  

Gap Summary 

Uncertainty 

regarding future 

procurement of ESS   

• IRP 2019 provides for the deployment of ESS at the generation level. 

Engagement with the industry also revealed that the IPP office plans to increase 

its interest in auxiliary services. However, it is uncertain whether such a 

programme could be successful and therefore lead to accelerated deployment of 

ESS due to the lack of a solid business model that would inform, among others, 

who is best positioned to “control” these facilities – a national system operator or a 

local municipality. 

Limited capacity 

and capability of the 

municipal operators 

to procure 

stationary ESS  

• The recent changes in the regulatory environment opened up a market for the 

municipal distributors to procure electricity generation to procure or buy new 

generation capacity in accordance with the IRP. However, since municipalities 

have not been allowed to procure their own generating capacities until recently, 

regardless of the technology, it is likely that their ability to develop a sound 

procurement programme not only for a conventional technology but especially for 

a new technology is going to be limited. Indeed, interviews conducted with the 

stakeholders revealed that the quality of the few tenders released by some 

municipalities for the procurement of BESS has been subpar.  

Financial health and 

budgets constraints 

experienced by 

municipalities   

• Local municipalities are not allowed to borrow funds from the DFI and have to rely 

on their own balance sheet to finance procurement of assets. Since not many 

municipalities in the country can boast a qualified audit and a solid financial 

position, many municipalities are unlikely to be able to outright purchase 

necessary capacities forcing them to consider alternative models such as PPP or 

service contracts.    

Limited success of 

PPP projects in 

South Africa  

• The PPP success stories in South Africa are limited and those that involve local 

government are a few. Complex process involved in the implementation of PPPs; 

inadequate information and general support available to both local municipalities 

and the private sector; absence of specialist capacity among the municipal entities 

to implement PPPs; and the costs of PPPs are among some of the key barriers to 

a larger number of PPPs operating in the country.  

MFMA hurdles 

linked to specific 

business models   

• For municipalities to be able to If municipalities exercise Section 33 exemption, 

they would need to sign an Energy Performance Contract with a service provider. 

However, according to the MFMA, municipalities are not allowed to create a 

“savings” account on the system because it is not budgeted for. This makes it 

almost impossible for municipalities to complete such a contract without changes 

to the MFMA.  

 

The relevance of the above-mentioned gaps with regard to preventing a particular market 

segment from being developed is indicated in the following table:  

 

Table 6-10: Summary of gaps – procurement framework  

Gap 

Gx 

Tx 

Dx FTM/ 

Controlled 

BTM 

Mini-

grid Utility IPP 
Own 

assets 

ESCO 

model 

Uncertainty regarding future procurement 

of ESS   
       

Limited capacity and capability of the 

municipal operators to procure stationary 

ESS  
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Gap 

Gx 

Tx 

Dx FTM/ 

Controlled 

BTM 

Mini-

grid Utility IPP 
Own 

assets 

ESCO 

model 

Financial health and budgets constraints 

experienced by municipalities   
       

Limited success of PPP projects in South 

Africa  
       

MFMA hurdles linked to specific business 

models   
       

Note: Gx – generation, Tx – transmission, Dx – distribution 

 

6.3.2 Proposed interventions  

Given the gaps in the procurement framework identified in the previous section, the following 

table lists recommendations that could be considered to address them and in doing so 

facilitate the unlocking of the respective market segments. It should be noted that all gaps 

except for the “Limited success of PPP projects in South Africa” are supported with 

recommendations. Taking into account the existing challenges that are experienced with 

regard to PPPs and the range of alternative options that can be pursued, it can be argued that 

more value for money could be derived if the focus is directed towards unlocking other 

business models than the PPP approach.   

 

Table 6-11: Proposed interventions – procurement framework  

Gap Proposed intervention  

Uncertainty regarding future procurement 

of ESS   
3.1 

Develop a business model for accelerated deployment of 

stationary ESS at generation, transmission, and distribution 

levels to improve the chances of success of the programme  

Limited capacity and capability of the 

municipal operators to procure stationary 

ESS  

3.2 
Build capacity of local municipalities’ procurement 

departments focusing on procurement of stationary ESS    

Financial health and budgets constraints 

experienced by municipalities   
3.3 

Develop business models to enable financially strapped 

municipalities to derive benefits from stationary ESS 

MFMA hurdles linked to specific business 

models   
3.4 

Amend the MFMA to allow municipalities to contract for 

utility services  

 

The applicability of the above-mentioned interventions to the electricity value chain market 

segments based on the linkages between the gaps and the market segments indicated in  

Table 6-13 is provided in the following table.  

 

Table 6-12: Summary of gaps – procurement framework  

Gap 

Gx 

Tx 

Dx FTM/ 

Controlled 

BTM 

Mini-

grid Utility IPP 
Own 

assets 

ESCO 

model 

Develop a business model for accelerated 

deployment of stationary ESS at 

generation, transmission and distribution 

levels to improve the chances of success 

of the programme  

E E E E E   

Build capacity of local municipalities’ 

procurement departments focusing on 

procurement of stationary ESS    

   P P   
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Gap 

Gx 

Tx 

Dx FTM/ 

Controlled 

BTM 

Mini-

grid Utility IPP 
Own 

assets 

ESCO 

model 

Develop business models to enable 

financially strapped municipalities to 

derive benefits from stationary ESS 

   P P   

Amend the MFMA to allow municipalities 

to contract for utility services  
   P P   

Note: Gx – generation, Tx – transmission, Dx – distribution 

Note: P – building block/prerequisite for market development; E – enabler; “empty” – not applicable  

 

Intervention 3.1: Develop a business model for accelerated deployment of stationary ESS at 

generation, transmission, and distribution levels to improve the chances of 

success of the programme 

With the ownership models comprising of, among others, third-party ownership and outright 

purchase and full ownership, various options for control over the power system exist. For 

example, a third-party ownership model implies that the stationary ESS is owned, operated, 

and maintained by a third-party that provides specific stacking services on a contract basis 

(Kim et al. 2018). Such third parties in South Africa may include IPPs and ESCOs. Similar to 

a PPA, under this agreement, the off-taker would hold the control over the dispatch of the 

system (Kim et al. 2018). On the other hand, an outright purchase and full ownership model 

implies that the stationary ESS is owned, operated, maintained, and controlled by the 

operating entity. In South Africa, these entities include Eskom at bulk generation, transmission, 

and distribution levels and municipal distributors at the distribution level.  

 

With the government position on stationary ESS lacking, there appears to be a continuous 

uncertainty and debate regarding the entity that should be given a control over stationary ESS 

that are deployed at bulk, transmission, and distribution levels. Such uncertainty does not only 

slow down the deployment of the market but also creates a risk to the success of stationary 

ESS programmes that are already planned under the IRP. A study investigating the various 

ownership and control options that can shed the light into the business models most suitable 

for South Africa can assist in addressing the gap and enable swifter development of the overall 

market. engagement with industry player suggested that such a study needs to be undertaken 

by the IPP office and can be supported by the World Bank. Regardless of who champions the 

study, though, its results will need to be disseminated throughout the entire value chain. Virtual 

workshops that can accommodate a large number of participants while also enabling 

discussions can be ideal means to achieve the desired goals.  

Intervention 3.2: Build capacity of local municipalities’ procurement departments focusing on 

procurement of stationary ESS     

The study commissioned by the DBSA in 2020 (Goode 2020) revealed that the preparedness 

of municipalities to procure and generate municipal power is undermined by, among others,  

capacity challenges within the municipal procurement systems. As indicated, the MFMA “is 

designed for standard purchasing and not suited to handle long-term contracts” (Goode 2020, 

p. 20). Thus, it is expected that the majority of staff involved in procurement at the municipal 

level are well equipped to deal with three-year contracts but struggle to facilitate a smooth 

procurement process for long-term contracts. However, the pursuit of municipal procurement 
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and power generation (MPPG) opportunities will require “competencies that municipalities 

have not previously needed to negotiate PPAs or structure bids for IPPs” (Goode 2020, p. 16).  

 

Recognising the need to build the municipal capacity to assist the local government to become 

active participants in procurement of their own electricity assets, the National Treasury’ City 

Support Programme has established a Community of Practice (CoP). With inaugural meeting 

taking place in May 2020, CoP aims to support learning and capability building among metros  

“to participate in and benefit from the opportunity created in the enabling environment for  

municipal procurement of new generation capacity” (National Treasury 2020). While CoP 

focuses particularly on the metros, which can be argued are better prepared to tackle any 

changes in the procurement system, the need to capacitate other municipalities remains. 

Thus, it would be advisable to enable participations of other interested municipalities in the 

CoP meetings and discussions.  

 

Worth noting, however, is that CoP is not meant as a skills development and capacity building 

platform. It is meant as a platform for peer learning, knowledge exchange, sharing of best 

practice, collaborations and synergy building with specific focus on procurement of new 

generation capacities (National Treasury 2020). Thus, CoP cannot be used to develop 

specialist skills and experience that most of the municipalities will still require to design and 

implement the procurement processes for stationary ESS. In such instance, the use of SALGA 

platforms and programmes that are implemented in partnerships with other agencies and 

entities should be considered.  

Intervention 3.3: Develop business models to enable financially strapped municipalities to 

derive benefits from stationary ESS 

Given the criteria for municipalities to be able to procure or buy their own generation capacities 

and financial constraints of some of the municipalities, it is likely that only some of the local 

government administrations in the country will be able to pursue a business model that 

involves an outright ownership of assets. The majority of municipalities who would want to 

integrate stationary ESS into their systems will need to look for alternative business models, 

such as procurement of electricity from embedded generators or IPPs and playing a facilitation 

role. Regardless of the business model pursued, though, given the skills shortages and 

capacity constraints in the energy and procurement departments discussed earlier in the 

report, municipalities would need assistance with identifying of the most suitable business 

model/s to pursue.  

 

Such business models should build on the business models that have been discussed under 

intervention 3.1. Their focus, however, needs to be on addressing techno-economic aspects, 

regulatory challenges, financial risks and socio-political risks. Ideally, they should be 

converted into a tool that would enable municipalities to conduct their own analyses to make 

an informed decision, similar to the SSEG supporting tools.  

Intervention 3.4: Amend the MFMA to allow municipalities to contract for utility services  

It has been iterated on numerous occasions that changes to the MFMA are required to enable 

municipalities to be able to fully derive benefits from the implemented business models. Some 

of the models, however, such as ESCO-based business model, imply that municipalities will 

need to carry a savings account, which is not provided for in the MFMA. Since approval of 
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long-term contracts requires budgetary approvals, which in turn implies linkages to a particular 

vote, for municipalities to be able to implement ESCO-based business model, changes to the 

MFMA will be required. Such changes are likely to take time to implement, but unless 

alternative solutions are devised, going through an amendment of the legislation may not be 

possible to avoid.  

6.4 Incentives – gaps and recommended interventions  

6.4.1 Summary of gaps  

The case studies and literature review highlighted that an appropriately enabling regulatory, 

licensing and market environment (including tariff structures) already contribute significantly 

to incentivising project development. Clarity and transparency with respect to regulatory 

processes and plans are essential to enable market participation, encourage investment and 

unlock both funding and affordable financing. Most significantly, energy storage can derive 

meaningful returns through its ability to provide multiple services to multiple stakeholders 

across the supply chain. Thus, if the regulatory environment enables value stacking and 

access to multiple revenue streams, it creates a natural (rather than subsidy-based) incentive 

for additional investment in storage. This implies that if the regulatory environment is 

adequately instituted, market development would be less dependent on additional incentives 

– an important co-benefit of establishing the requisite policy and regulatory provisions as 

recommended in Sections 6.1 and 6.2.  

Case studies nevertheless showed that incentives can be used effectively to drive particular 

policy objectives and targeted investments. While no specific incentives are in place, South 

Africa has several established instruments that can be used to incentivise or channel funding 

for energy storage investment. Accordingly, unless a policy decision emerges to encourage 

specific developmental objectives, much of the current gaps and recommendations pertain to 

coordinating and/or leveraging available finance.  

Table 6-13: Summary of gaps – incentive framework  

Gap Summary 

Inclusion of ESS under 

existing incentives 

Available taxes and incentives are more generally intended to encourage renewable 

energy investment and discourage carbon emissions. None of the existing tax or 

incentive mechanisms pertinently include or target energy storage. ESS are 

understood to qualify for tax incentives if part of a RE infrastructure investment.  

Limitations of available 

funding instruments 

Preferential finance are not currently offered specifically for energy storage. Currently, 

such finance can be accessed as part of a RE investment or on a case-by-case basis.  

Accessing global 

climate finance 

Opportunities to grow the local energy storage market have not specifically been 

included in the efforts to tap into global finance earmarked for clean energy investment 

and the energy transition in South Africa.  

 

Table 6-14 further sheds light on which of these gaps constraint the development of specific 

market segments.  
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Table 6-14: Relevance of gaps across the value chain – Incentive framework  

Gap 

Gx 

Tx 

Dx FTM/ 

Controlled 

BTM 

Mini-

grid Utility IPP 
Own 

assets 

ESCO 

model 

Inclusion of ESS under existing incentives        

Limitations of available funding 

instruments 
       

Accessing global climate finance        

Note: Gx – generation, Tx – transmission, Dx – distribution 

6.4.2 Proposed interventions  

In addition to the incentives inherent to having a conducive policy and regulatory environment 

as described in the preceding section (Section 6.4.1), supportive policies coupled with a 

considered and transparent regulatory and procurement framework are key to unlocking 

global climate and clean energy funding. Development of local incentives and finance 

instruments would equally be dependent on clear policy direction. A clear policy and regulatory 

framework is, therefore, a prerequisite to creating an coherent incentive and funding offering 

that will effectively advance the development of ESS. The process for updating the rules and 

regulations to accurately capture the value of energy storage is however a multi-year effort. In 

the interim, incentives can be used effectively to bridge the market uncertainty and to 

encourage investment that aligns with system priorities.  

An assessment of different energy storage incentive programs offered in the United States, 

found that the impact and benefits of reducing the “soft costs” in incentivising near-term 

deployment of energy storage significantly outweighed the costs of the incentive programs 

themselves.  

In South Africa, existing incentive and financing instruments can be utilised to lower the cost 

of, and thus encourage investment. Pending clear policy direction and finalisation of regulatory 

and market reforms, effort could very simply be directed towards leveraging available funding 

and instruments. Should a later policy decision be taken to drive the development of ESS more 

aggressively, dedicated incentive or rebate programs could be developed that are fit for 

purpose. It is recommended that both amended, and newly developed instruments, be used 

only as a short-term catalyst to mobilise market development. 

Table 6-15: Proposed interventions – incentive framework  

Gap Proposed intervention  

Inclusion of ESS under 

existing incentives 
4.1 Deliberate inclusion of energy storage under existing tax incentives 

Limitations of available 

funding instruments 
4.2 Extend available funding instruments to include energy storage 

Accessing climate 

finance 
4.3 Utilise global climate and clean energy finance 

 

The relevance of the above-mentioned interventions with respect to unlocking specific marekt 

segments is captured in Table 6-16. 
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Table 6-16: Relevance of interventions to development of stationary ESS market segments 

Proposed Intervention 

Gx 

Tx 

Dx FTM/ 

Controlled 

BTM 

Mini-

grid Utility IPP 
Own 

assets 

ESCO 

model 

Deliberate inclusion of energy storage 

under existing tax incentives 
 E   E E E 

Extend available funding instruments to 

include energy storage 
E E E E E E E 

Utilise global climate and clean energy 

finance 
E E E E E  E 

Note: Gx – generation, Tx – transmission, Dx – distribution 

Note: P – building block/prerequisite for market development; E – enabler; “empty” – not applicable  

Intervention 4.1: Deliberate inclusion of energy storage under existing tax incentives  

Energy storage market creation would benefit from having energy storage included more 

intentionally under the tax incentives available for RE infrastructure investment. The capital 

allowances provided in Section 12 B and 12 U of the Income Tax Act are aimed at assisting 

the renewable energy sector through accelerated capital expenditure deductions for various 

types of renewable energy generation infrastructure builds and certain types of ancillary 

structures. Investment in energy storage can similarly be encouraged by amending the list of 

qualifying technologies84, defined as Generation Assets, to include energy storage. 

Alternatively, and more appropriately, energy storage can be added as a separate category of 

asset.  

To ensure any ESS benefitting from public funds is used for the benefit of the national power 

system, the tax incentive can also be made subject to a specified operating regime or 

instruction from the relevant system operator (Transmission, Eskom Distribution or municipal 

distributor).  

This will require an amendment of the relevant Sections under the Income Tax Act by National 

Treasury and SARS. Such a revision would be subject to a review by the appropriate 

authorities and agreement that such an investment in the market development for energy 

storage is aligned with national objectives and delivers a positive return on investment for the 

country. An amendment could potentially be introduced within 12 – 18 months.  

Intervention 4.2: Extend available funding instruments to include energy storage 

While the landscape analysis identified different types of financing that can already be 

accessed for energy storage projects at every stage in the electricity value chain, most are not 

specific to energy storage and several options believed to be available for energy storage 

have not been tested. This suggests that the market may not yet be aware of the financing 

options on offer.  

Opportunities to extend these funding instruments are believed to exist in (i) creating 

awareness of available finance, (ii) connecting stakeholders with available financial and 

                                                
84 Qualifying renewable generation projects under Section 12B are wind power; photovoltaic solar energy of more than 1 

megawatt; photovoltaic solar energy not exceeding 1 megawatt; concentrated solar energy; hydropower to produce electricity of 

not more than 30 megawatts; and biomass comprising organic wastes, landfill gas or plant material. Section 12U relates to 

supporting structures for wind and solar with at least 5MW capacity, hydropower larger than 30MW and biomass comprising 

organic wastes, landfill gas and plant material.   
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technical assistance, and (iii) enhancing the energy storage specific offerings where relevant. 

For the different types of financial institutions, this might entail: 

Table 6-17: Extension of funding instruments  

Financial institution Possible additions or enhancements 

Development finance 

institutions  

• Enhanced awareness regarding financing already available for ESS. This 

would include more visible marketing and communication regarding the 

scope of qualifying technologies and projects, qualifying criteria, blended 

finance options, etc.  

• Tailored instruments and/or offers for the distribution and customer-cited 

market segments. This could include providing technical and financial 

support for aggregation or an Aggregator, or supporting energy storage 

suppliers to provide financing solutions to customers for BTM systems.  

Commercial banks • Extend available technical assistance ‘green loans’ finance for small scale 

embedded generation, ‘green bonds’ or similar clean energy financing to 

include energy storage.  

• Actively engage with low-cost climate finance providers to enable 

preferential finance for clean energy solutions for residential, commercial, 

industrial customers and municipalities.  

Climate finance / funds 

e.g. GCF 

Opportunities for various institutions and public institutions to access, or facilitate 

access to, global climate finance for development of energy storage capacity 

throughout the electricity supply chain (refer below).  

Intervention 4.3: Utilise global climate and clean energy finance 

Under the Paris Agreement, countries committed to make finance flows consistent with a low-

emission, climate-resilient pathway, to help achieve the long-term climate goals. Developed 

countries had set a goal of jointly mobilising USD 100 billion per year – from different sources 

– to support developing countries. The annual target continues until 2025 before a new 

collective goal will be set. Such commitments have seen an upward trend in the funding 

available to support transitions to climate friendly economies and sustainable economic 

growth. The Global Landscape of Climate Finance, updated and published by the Climate 

Policy Initiative in 2021, tracked a steady increase in total climate finance over the last decade, 

reaching USD 632 billion in 2019/2020.  

Climate finance can be accessed through established funds committed for climate-related 

projects and initiatives. The pool of available and accessible climate finance sources is 

expansive and growing. Established funds can be considered in different categories suited to 

different beneficiaries and different applications, as shown below.  

Table 6-18: Categories and examples of climate finance 

Category of finance Description with examples 

Multilateral institutions UNFCCC-related financial institutions like the Green Climate Fund and non-

UNFCCC-related funds, as for example those established by multilateral 

development banks or UN programs.  

Bilateral climate finance  Finance earmarked for climate programmes or projects as part of bilateral 

agreements between governments. Examples of bilateral donors with strong 

climate commitments include United Kingdom (UK), Germany and Japan. 

Non-governmental grants These include private foundations and donor agencies for instance the Bloomberg 

Foundation, Ford Foundation, Rockefellar Foundation, ClimateWorks Foundation 

that have an interest in climate responsive development. Such funding would be of 

particular interest for minigrids.   
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Category of finance Description with examples 

National and regional 

funds 

Funds established within a country or region focused on providing climate finance. 

Examples would include the internal funds of the AfDB and the now defunct Green 

Fund administered by the DBSA.  

Established funds have prescribed eligibility criteria and standard terms. The opportunity also 

exists for direct negotiations that can define unique terms. South Africa has already 

established a precedent for negotiated finance. At the COP26 Climate Summit in November 

2021, South Africa secured a commitment from developed-country donors in support of 

decarbonisation and the country’s just energy transition85. This deal has been widely touted 

for its unique and innovative approach that was largely designed by the South African 

Government taking into account local conditions and the Government’s own terms. With this 

precedent, South Africa has demonstrated exceptional aptitude for accessing global climate 

finance that could similarly be accessed to support development of energy storage capacity 

throughout the electricity supply chain.  

It is recommended that the available climate finance is pursued actively and assertively for 

energy storage across the supply chain to lower the cost of finance and therefore the cost 

impact of developing this new infrastructure. Discussions will likely be informed by national 

planning direction, including the IRP, TDP, IPP Office bid windows and others once energy 

storage is reflected as part of infrastructure development and procurement plans.   

6.5 Tariff structure – gaps and recommended interventions  

6.5.1 Summary of gaps  

The landscape assessment found the principles, such as transparency and cost reflectivity, 

that underly the South African tariff system to be broadly conducive to energy storage. It also 

noted that many of the tools exist to create energy storage friendly tariffs that will both (i) 

encourage responsive and beneficial behaviour from energy storage assets and to (ii) make 

the business case for and support investment in ESSs that contribute greater overall system 

stability.  

The established, time differentiated tariff structure that underpins all tariff design in the country 

creates a sound, general basis for energy storage. A few outstanding tariff developments or 

refinements were, however, noted that could be employed to improve market conditions for 

energy storage and unlock the full spectrum of applications and system benefits that energy 

storage can offer:  

Table 6-19: Summary of gaps – tariff framework 

Gap Summary 

TOU tariffs to 

all customers 

Time of use tariffs do not generally extend to residential and commercial customers. Energy 

storage capacity installed BTM at residential and commercial premises have no incentive to 

schedule charging and discharging times in support of power system requirements. Without 

this tariff signal, this already installed capacity remains underutilised for the broader system 

benefit.   

                                                
85 The ‘Just Energy Transition Partnership’ secured $8.5 billion in grants and low cost finance over five years. It is funded by the 

United States, Britain, France, Germany, and the European Union.  
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Gap Summary 

Costing of 

ancillary 

services  

Although the energy pricing policy makes provision for ancillary services to be compensated 

commensurate with the level of service provided, such differentiated compensation is not 

currently implemented. This limits the revenue opportunities and investment business case for 

energy storage. Value stacking or benefit stacking, a key enabler of ESS, would greatly 

depend on an ESS being able to sell different services (including ancillary services) to different 

customers in series or in parallel.  

Fixed or 

inflexible tariffs  

The current tariff approach and pricing system do not make adequate provision for the time 

value and responsiveness of energy storage outputs. TOU tariff periods and prices provide a 

general indication of cost of supply at times of the year and day, the tariff and therefore the 

signals, are however static and not reflective of immediate system constraints. Some of the 

most significant and unique benefits ESS have to offer are flexibility and rapid response times 

that cannot be fully exploited with a static tariff or pricing approach.  

Charging costs ESS are net consumers of electricity, with less electricity available to discharge and sell than 

was consumed when charging. Unless the price differential between what was purchased 

and what is sold adequately reflect the time value of energy, there is no business case for 

energy storage.  

There is also a risk of ESS that are not co-located with a generation facility, being double 

charged for network costs i.e. both when charged for consumption and again when 

supplying power into the grid.  

Uncertainty 

regarding tariff 

developments 

Tariff applications, submissions to the Regulator and industry discussions have flagged the 

need to amend current pricing methodologies to (i) better reflect how grid usage has 

changed in light of evolving customer needs and technology, and (ii) more effectively signal 

system requirements to customers. While the need for change is acknowledge, there is now 

clear direction regarding the likely changes that will be adopted and how that might impact 

energy infrastructure investment decisions going forward.  

 

The applicability of the above-mentioned gaps to the development of specific market segments 

is reflected in Table 6-20. 

 

Table 6-20: Relevance of gaps across the value chain – Tariff framework 

Gap 

Gx 

Tx 

Dx FTM/ 

Controlled 

BTM 

Mini-

grid Utility IPP 
Own 

assets 

ESCO 

model 

TOU tariffs to all customers        

Costing of ancillary services         

Fixed or inflexible tariffs         

Charging costs        

Uncertainty regarding tariff developments        

Note: Gx – generation, Tx – transmission, Dx – distribution 

6.5.2 Proposed interventions  

Opportunities for energy storage friendly tariffs exist in two areas:  

• From an investor or developer perspective, the market would benefit greatly from any 

refinements that will enable access to different revenue streams (value stacking) and 

increase the differential between power bought and sold.  

• From a system perspective, potential benefits lie in refinements that provide clearer 

and more dynamic signals to customers for a more optimised response to and use of 

the power system.  
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The following modifications to the tariff approach are recommended to enable the market and 

ensure developments are deployed to support power system requirements: 

 

Table 6-21: Proposed interventions – tariff framework  

Gap Proposed intervention  

TOU tariffs to all 

customers 

5.1 Extending TOU tariffs to all high electricity consumers and as a prerequisite 

for connecting ESS to the network.  

Costing of ancillary 

services  

5.2 Unbundling of tariffs to reflect and compensate for the value of ancillary 

services.  

Fixed or inflexible tariffs  
5.3 Introduction of more dynamic pricing signals that reflect the value of 

different services 

Charging costs 
5.4 Introducing energy storage tariffs that allow for low-cost charging during 

excess supply periods and prevent double charges 

Uncertainty regarding 

tariff developments 

5.5 Providing clarity regarding planned pricing developments and policy 

direction 

 

The market segments that the above-mentioned interventions may contribute towards are 

depicted in the following table: 

 

Table 6-22: Relevance of interventions to development of stationary ESS market segments 

Proposed Intervention 

Gx 

Tx 

Dx FTM/ 

Controlled 

BTM 

Mini-

grid Utility IPP 
Own 

assets 

ESCO 

model 

Extending TOU tariffs to all high electricity 

consumers and as a prerequisite for 

connecting ESS to the network.  

     P E 

Unbundling of tariffs to reflect and 

compensate for the value of ancillary 

services.  

E E E E E E  

Introduction of more dynamic pricing signals 

that reflect the value of different services 
E E E E E   

Introducing energy storage tariffs that allow 

for low-cost charging during excess supply 

periods and prevent double charges 

E E E E E E E 

Providing clarity regarding planned pricing 

developments and policy direction 
E E E E E E  

Note: Gx – generation, Tx – transmission, Dx – distribution 

Note: P – building block/prerequisite for market development; E – enabler; “empty” – not applicable  

Intervention 5.1: Extending TOU tariffs to all high electricity consumers and as a prerequisite for 

connecting ESS to the network. 

Regulation 773 of the Electricity Regulation Act (Act 4 of 2006): Electricity Regulations for 

Compulsory Norms and Standards for Reticulation Services86 had required all end users with 

a monthly electricity consumption of 1 000 kWh and above to have a smart meter system and 

be on a TOU tariff by 1 January 2012. The Regulation has not been enforced but suggests an 

intent for a conversion of all heavy consumers of electricity to TOU tariffs.  

                                                
86 DMRE. Government notice 31250, No. R.773. 18 July 2008. 
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TOU tariffs offer demand side management benefits, signalling to consumers to shift their 

flexible consumption out of peak demand periods. It can also be used to signal the preferred 

times for consumers to charge and discharge the ESS.  

The case studies and literature review all pointed to the importance of TOU to enable energy 

storage. In South Africa, energy storage market growth has been accelerated by supply 

constraints, with significant uptake among residential and commercial customers. Extending 

TOU tariffs to these consumers can help leverage this already installed capacity as an 

aggregated unit. If coordinated, it could also be a resource to alleviate system constraints and 

avoid or reduce loadshedding.  

Such an intervention aligns with the stated policy intent and introduces a comparatively easy 

and cost-effective means to advance BTM ESS investments and encourage these systems to 

be operated in the interest of general power system requirements.  

It is, therefore, advised that TOU tariffs be extended to residential and commercial consumers 

and that this is implemented as soon as possible. This can be achieved through two parallel 

measures:  

• An update of Regulation 773 by the DMRE to mandate the transition of specified 

consumers to TOU tariffs. The Regulation may also stipulate that customers with ESS 

should be targeted as a priority.  

• Support made available to Municipalities for ESS integration and tariff design. SALGA, 

in collaboration with a number of partners, have provided extensive support to 

municipalities to effectively respond to the surge of Small Scale Embedded 

Generation (SSEG) installations. This included the development of SSEG tariffs. A 

web based SSEG Municipal Resources Portal has also been established with a wealth 

of knowledge resources, templates, tools and training (available at 

https://www.sseg.org.za). It would be enormously beneficial if this support can be 

extended or similar support can be provided for the safe and appropriate integration of 

ESS, including support for suitable tariff designs.  

These measures can be enhanced by introducing bylaws at municipal level that requires ESS 

to be operated in line with TOU periods.  

Intervention 5.2: Unbundling of tariffs to reflect and compensate for the value of ancillary 

services. 

The literature review and all case studies consistently pointed to the need to recognise and 

leverage the broad scope of applications possible from energy storage. Rewarding ESS for 

more of the services it is able to offer is essential to enable financial feasibility of investments.  

The opportunity to compensate generators and customers able to provide ancillary services 

is already established in the 2008 Energy Pricing Policy. This was reinforced and extended in 

the 2022 draft Energy Pricing Policy Review to include ancillary services from distributors and 

introduces the option of “a significant number of parties participating in providing these 

services across the value chain in an ancillary services market (paragraph 5.3.1)”. It also 

explicitly states the requirement for tariff structures to be unbundled as far as possible.  

These are significant steps towards a more unbundled, transparent, cost-reflective, and 

competitive pricing approach.  

https://www.sseg.org.za/
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The proposed revisions introduced in the 2022 Review of the Energy Pricing Policy (EPP) 

appear to be broadly aligned with the requirements for a conducive environment as identified 

from international experience. This 2022 Review of the EPP provides a well-timed opportunity 

to influence the policy changes to accommodate ESS. It is thus recommended that, as an 

immediate priority, the proposed amendments to the EPP be comprehensively scrutinised by 

industry players and input provided within the available timeframe to help shape the pricing 

policy and market developments that potentially relate to ESS.  

Intervention 5.3: Introduction of more dynamic pricing signals 

Dynamic pricing is a strategy in which national grids publish, either in real time, or a few days 

ahead, variable prices per kWh of electricity, within a given period. Dynamic pricing could be 

used to reflect the needs of the grid, encouraging distributed resources and loads to more 

dynamically respond to the grid requirements, and dispatch systems that have the flexibility in 

the most efficient manner. Dynamic pricing can be used to flatten the demand profile 

throughout the day, reducing costs of supply and improve system stability and reliability.  

Energy storage is especially suited to respond quickly to the changing needs of the power 

system and has the flexibility to act (i) as a load, (ii) supply electricity and (iii) provide balancing 

services to the network. A more dynamic pricing regime can compensate energy storage for 

this flexibility and responsiveness. Coupled with the market environment that allows various 

grid actors to respond to the price signals, dynamic pricing would benefit the business case 

for energy storage, allowing these unique and highly beneficial qualities of energy storage to 

be monetised.  

The proposed amendments to the Energy Pricing Policy (EPP) that were published by the 

DMRE early in February 2022, suggest that the pricing policy is shifting towards a more 

dynamic environment and includes provision for electricity trading. These would be positive 

developments to promote utility scale energy storage investments and it is recommended that 

these new provisions be adopted and implemented by the system operator to unlock the 

energy storage market. If the amendments to the EPP were approved, a realistic 

implementation timeframe for implementation could be within the short- to near-term (2 – 3 

years).  

Intervention 5.4: Introduce energy storage tariffs that allow for low-cost charging during excess 

supply periods and avoid double charges 

Under the conventional tariff system, ESS located on the network would pay a network charge 

for energy consumed and compensation for energy supplied into the grid will effectively have 

network charges offset (e.g. wheeling charges or SSEG tariffs). This presents a risk of being 

double charged for the use of the network if not considered in the tariff approach.  

Existing tariff structures also do not recognise the value of energy storage absorbing excess 

energy in the system i.e. when more power is produced than what is needed at that point in 

time. With a constrained power system, this is not an immediate reality, but in the emerging 

power system, least cost options for power supply will include high volumes of low-cost VREs. 

VREs are not load following, but produce power when resources are available. In this case, 

the ability to store excess available energy would be a service to the system.  

To encourage investment in ESS that actively engage with and support the power system, it 

is recommended that energy storage friendly tariffs be developed that avoid double charges 
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and that compensates ESS for charging during excess supply periods. The latter can be 

achieved with special tariffs that allow for free or very low cost charging.  

Opportunities for cost reduction would greatly enhance the business case for investment in 

ESS. The availability of conducive tariff structures would be a key enabler for investment and 

is thus recommended to be established in the short to medium term (2 to 3 years) to unlock 

the market for energy storage investments.  

It is anticipated that some thought would be given to appropriate tariffs and charges by both 

the IPP Office and bidders during the utility scale energy storage bid window expected to go 

to market this year. This could lay the groundwork for further discussion between NERSA and 

network owners and operators.  

Intervention 5.5: Providing clarity regarding planned pricing developments and policy 

direction 

Private sector investment in energy storage infrastructure would require a line of sight 

regarding planned tariff developments to reduce revenue-related risks.  

Under the REIPPPP, the revenue risk for the utility scale investments was mitigated with long-

term PPAs and sovereign guarantees. Equally suitable risk mitigation measures would be 

required to unlock large scale investment in ESS.  

Noting again that the business case for energy storage depends greatly on the time value of 

electricity at time of charging and discharging, this would be of particular concern for ESS that 

are not co-located with a generation facility and is vulnerable to unexpected changes in 

charging tariffs and/or wheeling charges.  

Eskom’s proposed 2021 tariff restructuring plan (not approved by NERSA) suggests a possible 

direction for tariff development that would impact directly on energy storage investments:  

i. An unbundling of costs and greater transparency would enable more energy 

storage services to be monetized.  

ii. A reduced differential between peak and off-peak periods would reduce the 

business case for energy storage.  

A clear response to these suggested changes would be beneficial to address market 

uncertainty and concerns. While exact pricing would not be available, it would be important to 

have an agreed basis for tariff development to allow informed investment decisions. 

Finalisation of the amended Energy Pricing Policy and development of a position paper by 

NERSA documenting or confirming the principles that will guide tariff development for an 

evolving power system would go a long way to providing clarity to the market.  

6.6 Roadmap  

The proposed interventions across the five different levers can be consolidated into a set of 

roadmaps that summarise the changes required to unlock the energy storage market in South 

Africa or facilitate an accelerated growth of its various segments.  

Figure 6-2 provides a summary of the proposed interventions groups in terms of the lever used 

to influence the development of the market and reflecting the timeframes within which they 

need to be implemented. It clearly shows that the regulatory framework, followed by policy 
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and tariff frameworks are the areas where most of the attention to unlock the stationary ESS 

markets needs to be diverted by government and its partners. Most of these interventions 

though will take up to two years to finalise and implement, illustrating the urgency of starting 

the work already in the short-term.  

 

Figure 6-2: Roadmap of interventions to unlock the energy storage market in South Africa – by area of 

change 

While Figure 6-2 provided a snapshot of the types of interventions need to be implemented 

and their time horizon, Figure 6-3 illustrates the relevance of the same interventions with 

regard to the selected market segments. It shows the interventions that need to be pursued to 

unlock a particular market segment. It is, however, clear that most of the identified 

interventions are cross-cutting and are meant to facilitate the development of more than one 

market segment across the electricity value chain if implemented. Noteworthy, though, is that 

those interventions that deal with specific market segments tend to deal with the the 

distribution market segments.  
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Figure 6-3: Relevance of interventions to specific market segments  

The results of the cost-effectiveness analysis presented in Chapter 5 disaggregated various 

market segments into three levels of priority. As mentioned then, these groups are meant to 

inform the order of priority for implementation of interventions with an aim for all market 

segments be unlocked over time. By combining the results of the prioritisation exercise, as 

well as the information contained in Figure 6-2 and Figure 6-3, Figure 6-4 illustrates the 

interventions in terms of the order of priority to develop particular market segments. It also 

differentiates interventions in term of prerequisites (i.e. those interventions that must be 

implemented to unlock a particular market segment) and in terms of enablers (i.e. those 

interventions that can accelerate the development and growth of a particular market segment).  

  

With the private sector driven market segments identified to comprise the first and 2nd priority 

for development in South Africa, Figure 6-4 shows that government’s focus should be directed 

towards resolving the regulatory framework. Interventions proposed to address the regulatory 

gaps comprise of both – the prerequisites to unlock the private sector-driven market as well 

as to accelerate their growth. Worth mentioning though is that outside the regulatory 
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framework interventions that need to be prioritised in the short to near term, development of 

the stationary ESS in South Africa requires a holistic approach where financial, tariff, and 

procurement levers are used to unlock and grow the markets. Since these are largely guided 

by overarching objectives of government and are informed by policy and legislative 

frameworks, it is no surprise that creation of a government’s position on stationary ESS in 

South Africa through the update of the White Paper on Energy Policy has been identified to 

be an important intervention to lay the groundwork for successful design and implementation 

of other interventions.  

 

 
Figure 6-4: Market development interventions listed in terms of market segment priorities  
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7 CONCLUSION  

South Africa has an opportunity to deploy energy storage technology to contribute 

meaningfully to a more resilient, stable, and sustainable electricity system. The country’s 

potential to successfully integrate energy storage was specifically noted by the IFC / ESMP 

study focused on emerging markets. One of the critical questions that needs to be answered 

to inform on the best approach to realise this potential is how South African government should 

enable the development and growth of a utility-scale integrated energy storage market in the 

country, given its available policy levers and best practices globally. This question, as well as 

the need to understand the priorities to inform the investment to be made by the country, were 

the key research questions pursued throughout this study. 

 

The study confirmed energy storage to be an emerging technology that is fast becoming a 

cornerstone of the modern power system. It offers unprecedented versatility and agility across 

the electricity value chain. Investigation into the various market segments along the electricity 

value chain revealed that South Africa should prioritise the development of those segments 

that are driven by the private sector. These include developing and growing the market for 

stationary ESS applications at the bulk generation level through IPPs, at the distribution level 

through third party ownership and service procurement based on ESCO model, and small and 

large front of the meter / behind the meter controlled customer-sited solutions. While the 

development of other market segments has to remain on the agenda, it is advised that given 

the limited financial and non-financial resources that government possess, their active 

developments are pursued after the market for private sector participation is unlocked.  

 

International experience pointed to a variety of measures introduced by various countries 

using policy, regulation, procurement, incentives, and tariff levers to harness the full 

opportunity brought by stationary ESS. The same levers have also been identified to be 

available to the South African government; however, analysis into the preparedness of these 

environments to unlock various market segments along the country’s electricity value chain 

revealed numerous gaps. Most of the gaps are found in the regulatory framework, followed by 

the policy environment and tariff regimes.  

 

Among the most pertinent changes identified as required to unlock the stationary ESS market 

in the country is the need to review the legislative environment. The review of the ERA that is 

currently underway provides an opportunity for a definition of energy storage to be included 

as a distinct function, laying the groundwork for later development of a comprehensive 

regulatory framework. Unlocking the market segments, though, would require a holistic 

approach where incentives, tariff, and procurement framework compliment each other. 

Coherence and alignment of these frameworks can only be assured through a clearly defined 

vision for stationary ESS. While the proposed amendments to the legislative framework aim 

to address the ambiguity of the market rules, concurrent amendment of policies, including the 

White Paper on Energy Policy, and energy plans at all stages of the electricity value chain 

would facilitate a streamlined design and application of other frameworks.  

 

In conclusion, the next five years present a window of opportunity to proactively shape market 

development and avoid being overtaken by the global market momentum. If left undirected, 

local developments and investments in storage technologies will proceed in an uncoordinated 
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way focused on individual needs rather than system-wide benefits. Strong leadership and 

political will are required to ensure that the country stays ahead of these developments and 

does not miss this window of opportunity.   
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ANNEXURE A. ENERGY STORAGE TECHNOLOGIES & 

CHARACTERISTICS 

Table A-1: Overview of stationary energy storage technologies 

Form of Storage Technology 

Electrical Super-capacitor 

Electrical Superconducting Magnetic Energy Storage 

Mechanical Pumped Hydro Storage 

Mechanical Compressed Air Energy Storage 

Mechanical Flywheels 

Electrochemical NaS battery 

Electrochemical Li-ion battery 

Electrochemical Redux flow battery 

Chemical Hydrogen 

Chemical Synthetic Natural Gas 

Thermal Molten salt 

Attributes used to describe, compare and select preferred technology options for various 

applications, include inter alia: power rating, storage duration, cycling or lifetime, self-

discharge, energy density, power density, efficiency, response time, charge time and 

environmental impacts.  

The above table illustrates a performance comparison completed in 2015 using these 

characteristics. Cognisant of continual performance improvements among the various 

technologies, such a comparative view of technologies applies only at a given point in time. 

The rapid advances in technology performance are evident in the above table, showing a 

performance comparison for a selection of characteristics across many of the same 

technologies, done five (5) years later. Improvements are most notable in the low end of the 

efficiency ranges.  

The first comparison includes storable Synthetic Natural Gas (SNG)87 not reflected in the 

second while the second includes molten salt not reflected in the first. Neither comparison 

includes gravity energy storage, an emerging mechanical energy storage option. Such 

variations and exclusions underscores the fluidity of the developing energy storage sector.  

The World Energy Council (WEC) comparison Table A also covers associated environmental 

impacts and maturity of the respective technologies. This performance comparison was further 

expanded to demonstrate how attributes may suggest which storage technology would be 

possible for certain applications (Table A). With such varied characteristics, energy storage 

can provide a range of services to the electricity network.  

A number of sources were used to compile the table published by the WEC, including both 

interviews and studies. In publishing the performance comparison and likely applications, the 

                                                
87 https://cordis.europa.eu/article/id/418349-synthetic-natural-gas-a-promising-battery-for-renewable-energy 
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WEC noted that technology specifications differed greatly dependent on the source. As 

already stated, any performance comparison view will not remain static and will develop along 

with rapid technology advances   
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Table A-2: Characteristics of energy storage technologies (as at 2015 reported by Deloitte88) 

 Electrical Mechanical Electrochemical Chemical Thermal 

Technologies 
Super-

capacitor 
SMES PHS CAES Flywheels NaS battery 

Li-ion 

battery 

Redux flow 

battery 
Hydrogen SNG Molten salt 

Power rating (MW) 0.01 - 1 0.1 - 1 100 – 

1,000 

10 – 

1,000 

0.001 - 1 10 - 100 0.1 - 100 0.1 - 100 0.01 – 

1,000 

50 – 

1,000 

- 

Storage 

duration (h) 

ms – min ms – min 4 – 12 h 2 – 30 h sec – hours 1 min – 8 h 1 min – 8 h 1 – 0 h min – 

weeks 

hours – 

weeks 

- 

Cycling or lifetime 10,000 – 

100,000 

100,000 30 – 60 

years 

20 – 40 

years 

20,000 – 

100,000 

1,500 – 

4,400 

1,000 – 

10,000 

12,000 – 

14,000 

5 – 30 

years 

30 years - 

Self discharge (%) 20 – 40 10 – 15 ~0 ~0 1.3 – 100 0.05 – 20 0.1 – 0.3 0.2 0 – 4 negligible - 

Energy density 

(Wh/l) 

10 – 20 ~6 0.2 – 2 2 – 6 20 – 80 150 – 300 200 – 400 20 – 70 600  

(200 bar) 

1,800  

(200 bar) 

- 

Power density (W/l) 40,000 –

120,000 

1,000 –

4,000 

0.1 – 

0.2 

0.2 – 0.6 5,000 120 – 160 1,300 – 

10,000 

0.5 – 2 0.2 – 20 0.2 – 2 - 

Efficiency (%) 80 – 98 80 – 95 70 – 85 40 – 75 70 – 95 70 – 90 85 – 98 60 –85 25 – 45 25 – 50 - 

Response time 10 – 

20 ms 

< 100 ms sec – 

min 

sec – 

min 

10 – 20 ms 10 – 20 ms 10 – 20 ms 10 – 20 ms sec – min sec – min - 

CAES = Compressed Air Energy Storage; H2 = Hydrogen; NaS = Sodium Sulphur; PHS = Pumped Hydroelectric Storage; RES = Renewable 

Energy Source; RE = Renewable Energy; SMES = Superconducting Magnetic Energy Storage; SNG = Synthetic Natural Gas. 

  

                                                
88  Energy storage: Tracking the technologies that will transform the power sector 
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Table A-3: Characteristics of energy storage technologies (as at 2020, reported by WEC) 

 Electrical Mechanical Electrochemical Chemical Thermal 

Technologies 
Super-

capacitor 
SMES PHS CAES Flywheels 

NaS 

battery 

Li-ion 

battery 

Redux 

flow 

battery 

Hydrogen SNG Molten salt 

Lifetime (years) 20+ 20+ 40 – 60  20 – 40 15+ 10 – 15 5 – 15 5 – 10 5 – 30  - 30 

Efficiency (%) 90 – 95 96 – 98 75 – 85 70 – 89 93 – 95 80 – 90 85 – 95 60 – 85 35 – 55 - 80 – 90 

Response time ms < 100 ms sec – min mins ms – sec ms ms – sec ms sec - min 

Discharge time ms – 60 

min 

ms – 8 s 1 – 24 

hours+ 

1 – 24 

hours+ 

ms 

– 15 min 

s – hours min – hours s – hours 1 – 24 

hours+ 

- min – hours 

Charge time s – hr min – hr hr 

– months 

hr 

– months 

s – min s – hr min – days hr 

– months 

hr 

– months 

- hr 

– months 

Environmental 

Impact 

None Moderate Large Large Almost none Moderate Moderate Moderate Dependent 

of H2 

production 

- Moderate 

Maturity Developing Developing Mature Mature Early 

commercialis

ed 

Commercialis

ed 

Commercialis

ed 

Early 

commercialis

ed 

Demonstratio

n 

- Mature 

 

Table A-4: Energy storage applications (as at 2020, reported by WEC) 

Technologies Super-

capacitor 

SMES PHS CAES Flywheels NaS 

battery 

Li-ion 

battery 

Redux 

flow 

battery 

Hydrogen SNG Molten salt 

Application Possible application by technologies 

Power quality          -  

Energy arbitrage          -  

RES integration          -  
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Technologies Super-

capacitor 

SMES PHS CAES Flywheels NaS 

battery 

Li-ion 

battery 

Redux 

flow 

battery 

Hydrogen SNG Molten salt 

Application Possible application by technologies 

Emergency backup          -  

Peak Shaving          -  

Time shifting          -  

Load levelling          -  

Black start          -  

Seasonal storage          -  

Spinning reserve          -  

Network expansion          -  

Network stabilisation          -  

Voltage regulation          -  

End user services          -  

Where  indicates proven application;  promising application;  possible application.  

CAES = Compressed Air Energy Storage; H2 = Hydrogen; NaS = Sodium Sulphur; PHS = Pumped Hydroelectric Storage; RES = Renewable 

Energy Source; RE = Renewable Energy; SMES = Superconducting Magnetic Energy Storage  
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ANNEXURE B. CONCURRENTLY EVOLVING TECHNOLOGIES: 

BLOCKCHAIN, RENEWABLE ENERGY, AND ENERGY STORAGE 

Blockchain technology has been evolving alongside the new emerging electricity network and 

may be a key enabler of a network that incorporates diverse distributed energy resources and 

users.  

Blockchain technology in its simplest form is a public database or ledger that records 

transactions. What is unique is that the database – or digital ledger – is completely 

decentralized, where every transaction is recorded on the network in a virtual block with a 

unique time stamp, verified across a network of peers. As such it can support a globally 

connected network of energy transfer, where smart devices will be able to securely send and 

receive detail transaction data.  

This offers the ability to record every asset, transaction and energy flow in a way that is tamper 

proof, verifiable and accessible to all participants. Such a distributed, autonomous, secure 

transaction system can make processes cheaper, faster and more traceable. It can also 

facilitate transfer of value without the involvement of traditional intermediaries, thus creating 

an opportunity for smart contracts. Smart contacts are tamper-proof contracts that are 

triggered automatically through real-time monitoring of transactions. When a set of pre-defined 

requirements are fulfilled, such as the balancing of energy in a peer-to-peer network, a 

contract is created and executed at an automatically determined price.  

Opportunities 

Blockchain straddles concurrent developments in digitalisation and grid modernisation. The 

attributes of blockchain align well with the developments in the energy sector and are 

particularly suited to integrating and accommodating the versatility and dispatchability of 

energy storage. Applications include: 

Tracking and tracing energy production and consumption, enabling differential pricing for 

different grid services including the different use cases for energy storage and value stacking.  

This also enables targeted subsidies to be applied to incentivise specific contributions.  

Peer-to-peer energy trading where owners of small-scale generation can sell excess 

generation direct to other consumers using the distributed ledger, to eliminate the need for 

centralised (and expensive) settlement. 

Similarly, the blockchain, smart contracts and digitalisation more broadly enables aggregation 

of energy resources, including storage, to be utilised for (automated) network balancing and 

optimisation. With energy resources becoming smaller and more numerous, automation will 

be critical.  

Peer-to-peer EV charging platforms using blockchain-based applications, can enable sharing 

(at a fee) of EV chargers among consumers, saving on infrastructure investment. The 

Ethereum-based platform Share&Charge, developed by the German energy company, Innogy 

and the start-up Slock.It, brings together electric drivers and charging station owners and 

enables direct transactions between them.   
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Verifiable identification of consumers and operational technology, can support network 

management, customer and owner management, improve data quality, address non-technical 

losses and facilitate accurate and fast processing of payments or settlements for services.  

Successful demonstration projects 

The applicability of blockchain in the energy sector continues to evolve following a number of 

early projects that demonstrated opportunities:  

In April 2016, residents in Brooklyn, New York, successfully traded renewable energy using a 

smart contract on the public Ethereum Blockchain platform enhancing trust and visibility 

amongst participants. This has since been established more formally as the Brooklyn 

Microgrid (BMG), an energy marketplace for locally-generated, solar energy. It runs on Exergy, 

a permission data platform that uses blockchain technology, that establishes a localized 

energy marketplace for transacting energy across existing grid infrastructure. It also links EV 

charging stations, both public and private, and electric vehicles (battery storage) into the 

system, allowing surplus energy to be sold on the local network.  

In Bangladesh, Solshare created a peer-to-peer energy trading system (SOLBazaar), using 

blockchain technology, that connects solar home systems, monetizing excess solar energy in 

real time with mobile money and empowering rural communities to earn an income selling 

extra electricity to their neighbours. Solshare provides the platform for the peer-to-peer 

electricity trading network that interconnects existing Solar Home Systems. Bi-directional 

metering enables users to buy and sell electricity to the grid. Households that did not have 

their own system can now buy electricity from their neighbours and provide sustainable and 

affordable electricity access to low-income, rural Bangladesh. Solshare has been shortlisted 

for the Earthshot Prize 2021)  

In South Africa, Sun Exchange has built a blockchain-based, solar energy, finance platform. 

The Sun Exchange is a marketplace where anyone can purchase solar cells that will be part 

of a solar PV systems  located at a hospital, factory, school or any other end-users. Owners 

of such solar cells can be located anywhere in the world and earn decades of solar powered 

rental income while also financing the infrastructure investment for commercial and industrial 

solar energy projects in Africa.  

In Australia, several pilots have been trialled to allow residents to buy, sell or swap excess 

solar energy with anyone connected to the Western Power network. Power Ledger was one 

of the early start ups to trial block chain technology for energy trading. By the end of 2019, its 

blockchain-based technology, including its Virtual Power Plant (VPP) energy trading 

application, was adopted by wholesale energy retailer, Powerclub. By integrating this 

technology, Powerclub Members will be able to pool their net solar and battery storage to 

act as a VPP, sell stored energy during periods of high energy demand and price spikes, and 

gain access to wholesale electricity prices.  

Since the initial trials, the Power Ledger platform has expanded and now offers a range of 

services, including a marketplace where owners of Distributed Energy Resource (DER) and 

flexible loads can provide grid services to monetise their assets.  

By 2019 at least 140 blockchain research projects and initiatives were documented89. The 

U.S. National Renewable Energy Laboratory (NREL) has initiated investigations into specific 

                                                
89 Li Hongbiao, Xiao Fan, Yin Lixin, Wu Fengtong. 2021. Application of Blockchain Technology in Energy Trading: A Review. 
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applications and have teamed with other national laboratories in the U.S. to accelerate the 

use of blockchain in the energy sector.  

Remaining barriers.  

While blockchain solutions hold much promise, significant hurdles remain before they become 

commonplace. These include: 

Regulation in the energy sector: this necessarily follows technology innovation but, in many 

cases, it will inhibit – albeit accidentally – the blockchain architecture.  

The regulatory environment for energy often dictates ownership and who may act as a retailer 

of electricity. As is the case for energy storage, such limitations will restrict the flexibility, agility 

and versatility that blockchain can enable.  

Regulation in the blockchain sector across the globe has received significant attention with 

some uncertainty regarding how it will move forward. This may discourage over investment in 

and reliance on blockchain technology at this time.  

Grid reliability and resiliency and cybersecurity concerns: while the distributed ledger is 

secure, the applications that are evolving remain immature and untested. Work continues to 

develop consistent metrics relevant to utilities on leveraging blockchain to enable millions of 

systems to behave in a trusted manner.  

Scalability: Utilities typically use complex software platforms called an energy management 

system (EMS) and advanced distribution management system (ADMS) to manage the 

demand, supply, and reliable delivery of electricity on the power grid. It is however difficult to 

scale EMS and ADMS to interoperate transactions between thousands of customers. While 

blockchain may offer a solution, blockchain transactions themselves remain slow, requiring 

further advances to support some of the high volume scenarios envisaged.  

The role of utilities in peer-to-peer transactions: Acknowledging that utilities own grid 

infrastructure and remain responsible to deliver and maintain a reasonable power quality, 

peer-to-peer trading would be using the utility’s assets. Utilities should be compensated for 

the use of infrastructure. They are however also best placed to coordinate such transactions 

and manage the integration of distributed resources at an aggregated level for overall system 

balancing and stability.  

The high energy intensity associated with blockchain transaction processing and maintaining 

the public ledger on multiple nodes, contradicts the clean energy benefits and decarbonisation 

it is expected to facilitate.  

In summary. 

Decentralization in terms of distributed energy and storage contribute to a rapidly changing 

energy market. The growing interest in blockchain is the realisation that utilities need to move 

faster on the integration of diverse and distributed energy resources and interfaces. The 

combination of blockchain with smart contracts offer a secure way to managing and routing 

power within the larger energy ecosystem, potentially supporting a globally connected network 

of energy transfer. It opens the market to new participants, thereby increasing competition and 

introducing peer-to-peer autonomy. It can also allow increased coordination between utilities 

                                                
Frontiers in Energy Research, Vol. 9. 2021. Available at: https://www.frontiersin.org/article/10.3389/fenrg.2021.671133.  

DOI=10.3389/fenrg.2021.671133     
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and customers to achieve mutual benefits. At the moment, this contribution is most obviously 

pertinent to distribution level, for securely and efficiently integrating and facilitating behind-the-

meter applications of distributed energy resources including energy storage.  

An energy blockchain could be instrumental to manage the sector’s growing complexity, data 

security, and ownership. However, while blockchains have been used in various industries for 

some time, the value of blockchains in the power industry is just beginning to be realized, as 

seen by the growing number of companies, pilots, demonstrations, and research groups in the 

field.  

Africa opportunity for collaboration.  

For South Africa, an opportunity exist to collaborate with Cardano, alongside Ethereum, a 

leader in smart contracts and the first peer reviewed third generation blockchain. Cardano, 

with EMURGO as the official commercial arm of Cardano, has developed an “Africa Strategy”, 

making it one of the few blockchain technology companies aiming to serve underdeveloped 

nations. While the strategy is mainly focus on supporting supply chain management, it also 

has an interest in energy and sustainability offering blockchain solutions to automate and 

modernize energy systems and processes.  
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ANNEXURE C. LEGISLATION, STANDARDS AND REGULATIONS 

The following legislation applies to the development and operation of ESS initiatives in South 

Africa.  The information was compiled from a document by NERSA, the approval of the Battery 

Energy Storage Facility Grid Code v.5.2 (NERSA, 2021), a document by Savannah 

Environmental (Savannah Environmental (Pty) Ltd, 2021) and compared to a document 

compiled for an Eskom led initiative to install Distributed Battery Storage at sites across the 

country. (Eskom Risk and Sustainability Department, 2018) All National Legislation applicable 

to the aforementioned projects were included. The first three acts are the most important: 

Table A-5: List of energy, electricity, environmental and other related legislation 

Act Relevance    

The Electricity 

Regulation Act (No. 4 of 

2006), and as amended 

(No. 28 of 2007) 

The primary legislation governing electricity generation is the Electricity Regulation 

Act (ERA). ERA also makes provision for NERSA to publish certain guidelines and 

codes of conduct and practice, or to make rules under the relevant electricity 

regulations. 

The Act establishes a national regulatory framework for the electricity supply industry 

of the country and introduces the National Energy Regulator as the custodian and 

enforcer of the National Electricity Regulatory Framework.  

The Act also provides for licences and registration as the manner in which generation, 

transmission, distribution, reticulation, trading and the import and export of electricity 

are regulated. It also regulates the reticulation of electricity by municipalities. 

Compliance with this Act are required for the storage and future distribution of the 

generated power into the national grid.  

On 16 October 2020, Minister Gwede Mantashe published an amendment of the 

Electricity Regulations on New Generation Capacity, 2011, published in terms of the 

Electricity Regulation Act, 2006 (ERA). This amendment allows municipalities to 

procure or buy new generation capacity in accordance with the IRP.  This amendment 

enables municipalities to procure or buy electricity from electricity generators, IPPs 

and distribute the electricity to municipal customers. This amendment will enable 

wheeling on a larger scale. According to South Africa’s Transmission Grid Code and 

the Distribution Network Code, non-Eskom generators are now entitled to non-

discriminatory access to the national grid. (Norton Rose Fulbright, 2021) (NERSA, 

2021) 

The National Energy 

Act (2008) 

The National Energy Act (NEA), directs the DoE to ensure that diverse energy 

resources are available, in sustainable quantities and at affordable prices, to the 

South African economy in support of economic growth and poverty alleviation, while 

taking into account environmental management requirements. 

The National Energy 

Regulator Act, (No. 40 

of 2004) 

The National Energy Regulator Act (NERA), establishes a National Energy Regulator 

(NERSA) for the regulation of the electricity, piped-gas and petroleum pipeline 

industries. 

Section 4(c) of this act empowers (NERSA) with the responsibility to undertake the 

functions detailed in the act. The Act sets out the powers and functions of NERSA. In 

performing its mandated functions, NERSA is required to ensure that the following 

objects set out in section 2 of the Act are achieved:  

• The efficient, effective, sustainable and orderly development and operation 
of electricity supply infrastructure in South Africa.  

• The interests and needs of present and future electricity customers and end-
users are safeguarded and met, having regard to the governance, efficiency, 
effectiveness and long-term sustainability of the electricity supply industry 
within the broader context of economic energy regulation in the Republic.  

• Investment in the electricity supply industry is facilitated.  

• Universal access to electricity is facilitated. 

• The use of diverse energy sources and energy efficiency is promoted.  
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Act Relevance    

• Competitiveness and customer and end-user choice are promoted.  

According to allowances in the act, NERSA established the Grid Code Advisory 

Committee (GCAC) to ensure that the requirements of the act is met when projects 

are considered. The GCAC is a specialised body without a juristic status and primarily 

entrusted to perform specific functions of NERSA. The GCAC only makes 

recommendations to NERSA.  

NERSA must consider economic impact, public interest and striking a fair balance 

between the interests of customers and end users; and licensees and investors.  The 

process that NERSA has to undertake must satisfies the dictates of section 10(g) of 

the National Energy Regulator Act and the provisions of the Promotion of 12 

Administrative Justice Act, 2000 (Act No.3 of 2000) (‘PAJA’), rendering the decision-

making process lawful.  

Climate Change Bill, 

2018 

The Bill provides a framework for climate change regulation in South Africa aimed at 

governing South Africa’s sustainable transition to a climate resilient, low carbon 

economy and society. The Bill provides a procedural outline that will be developed 

through the creation of frameworks and plans. The bill aims to provide for the 

coordinated and integrated response to climate change and its impacts, provide 

effective management of inevitable climate change impacts and to make a fair 

contribution to the global effort to stabilise greenhouse gas concentrations.  

National Environmental 

Management Act (No. 

107 of 1998) (NEMA) 

NEMA is South Africa’s key piece of national environmental legislation that provides 

for the authorisation of certain controlled activities known as “listed activities”. In terms 

of Section 24(1) of NEMA, the potential impact on the environment associated with 

listed activities must be considered, investigated, assessed and reported on to the 

competent authority (the decision-maker) charged by NEMA with granting of the 

relevant EA. (Savannah Environmental (Pty) Ltd, 2021)  

Listed activities which may not commence without EA are identified within the Listing 

Notices. 

NEMA is founded on the principle that everyone has the right to an environment that 

is not harmful to their health or well‐being as contained within the Bill of Rights.  

In terms of the “Duty of Care and Remediation of Environmental Damage” provision 

in Section 28(1) of NEMA every person who causes, has caused or may cause 

significant pollution or degradation of the environment must take reasonable 

measures to prevent such pollution or degradation from occurring, continuing or 

recurring, or, in so far as such harm to the environment is authorised by law or cannot 

reasonably be avoided or stopped, to minimise and rectify such pollution or 

degradation of the environment. (Eskom Risk and Sustainability Department, 2018) 

 In terms of NEMA, it is the legal duty of a project proponent to consider a project 

holistically, and to consider the cumulative effect of a variety of impacts. 

The need to comply with the requirements of the EIA Regulations published under 

NEMA ensures that developers are provided the opportunity to consider the potential 

environmental impacts of their activities early in the project development process, and 

also allows for an assessment to be made as to whether environmental impacts can 

be avoided, minimised or mitigated to acceptable levels. Comprehensive, 

independent environmental studies are required to be undertaken in accordance with 

the EIA Regulations to provide the competent authority with sufficient information for 

an informed decision to be taken regarding the project. (Savannah Environmental 

(Pty) Ltd, 2021) 

Water uses under S21 of the Act must be licensed unless such water use falls into 

one of the categories listed in S22 of the Act or falls under the general authorisation. 

A water use license (WUL) or General Authorisation could be required in terms of 

Section 21 of the Act should any drainage lines on the site be impacted by the 

proposed project. (Eskom Risk and Sustainability Department, 2018) 
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Act Relevance    

Environment 

Conservation Act  

(No. 73 of 1989) (ECA) 

The Noise Control Regulations in terms of Section 25 of the ECA contain regulations 

applicable for the control of noise.  It covers the powers of a local authority, general 

prohibitions, prohibitions of disturbing noise, prohibitions of noise nuisance, use of 

measuring instruments, exemptions, attachments, and penalties.  In terms of the 

Noise Control Regulations, no person shall make, produce or cause a disturbing 

noise, or allow it to be made, produced or caused by any person, machine, device or 

apparatus or any combination thereof (Regulation 04). 

Environmental Impact 

Assessment 

Regulations (Notice 2 of 

2014 and Notice 3 of 

2014) 

The following impacts should be considered according to these regulations: 

• Duty of care and remediation of environmental damage. 

• Protection of workers refusing to do environmentally hazardous work. 

Control of incidents.  

Other Environmental 

Acts that are applicable 

to Energy Storage 

Implementation 

• National Environmental Management: Air Quality Act 39 of 2004 

• National Environmental Management: Biodiversity Act 10 of 2004, sections 
53 and 56, chapters 5 and 7 

• National Environmental Management: Protected Areas Act 57 of 2003 

• National Environmental Management: Waste Act 59 of 2008, sections 21 to 
27 

National Forest Act 84 of 1998 

Occupational Health 

and Safety Act 1993 

and as amended  

• The Occupational Health and Safety Act provides for the health and safety 
of the people by ensuring that all undertakings are conducted in such a 
manner so that those who are, or who may be, directly affected by such an 
activity are not negatively harmed as far as possible and are not exposed to 
dangers to their health and safety.  

National Heritage 

Resources Act (No. 25 

of 1999) (NHRA) 

The National Heritage Resources Act (No. 25 of 1999) (NHRA) provides an integrated 

system which allows for the management of national heritage resources and to 

empower civil society to conserve heritage resources for future generations.  

Section 38 of NHRA provides a list of activities which potentially require the 

undertaking of a Heritage Impact Assessment. This includes the construction of a 

power line or any development or other activity which will change the character of a 

site must at the very earliest stages of initiating such a development, notify the 

responsible heritage resources authority and furnish it with details regarding the 

location, nature and extent of the proposed development.   

• Other sections that may be of importance include Section 7 regarding 
assessment criteria and categories of significance and Section 35 regarding 
protection of important sites. Should this impact on the project, section 44 
will be of importance and a report will have to be submitted. 

Conservation of 

Agricultural Resources 

Act (No. 43 of 1983) 

Specific reference to Section 05 on the spreading of weeds. The requirements apply 

throughout the life cycle of the project in term of soil erosion prevention and 

conservation strategies and weed control. 

National Veld and 

Forest Fire Act (No. 101 

of 1998 

Chapter 4 pertaining to fire breaks.  

Chapter 5 on acquiring equipment and training personnel to fight fires.  

Hazardous Substances 

Act (No.15 of 1973)  

Requires the identification of all Group I, II, III and IV hazardous substances that are 

present and in what operational context they are used, stored or handled.  A licence 

might be required from the Department of Health to authorise the use, conveyance or 

storage of substances. 

National Road Traffic 

Act (No.93 of 1996) 

An abnormal load/ vehicle permit may be required to transport components to site for 

construction. 

The following represent the most relevant standards and codes.  
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Table A-6: List of standards and codes  

Standard or code Relevance    

South African 

Distribution Code (all 

parts) 

The South African Distribution Code applies to all entities connected to the distribution 

network, including Generators. It sets the basic rules for connecting to the distribution 

network. 

South African Grid 

Code (all parts) 

The South African Grid Code contains the connection conditions that are required by 

all generators, distributors and end-users (consumers) connected to the utility grid, as 

well as the standards used to plan and develop the transmission system.  

South African Grid 

Code System operator 

code 

This code sets out the responsibilities and roles of the participants as far as the 

operation of the interconnected power system (IPS) is concerned. It specifically 

addresses issues related to (i) reliability, security and safety, (ii) ancillary services, (iii) 

market operation actions required by the System Operator; (iv) independent actions 

required and allowed by customers, (v) operations of the IPS under abnormal 

conditions, and (vi) field operation, maintenance and maintenance co-ordination / 

outage planning.  

Battery Energy Storage 

Facility Grid Code 

The Energy Regulator, at its meeting held on 22 July 2021 approved the Grid 

Connection Code for Battery Energy Storage Facilities (BESFs) connected to the 

Electricity Transmission System or the Distribution System in South Africa. 

SANS 10142- Part 1-4 The Wiring of Premises. 

SANS 474/ NRS 057 Code of Practice for Electricity Metering. 

NRS 048 Electricity Supply– Quality of Supply. 

NRS 097-1 and 2 Code of Practice for the interconnection of embedded generation to electricity 

distribution networks. 
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ANNEXURE D. TIME OF USE TARIFFS 

The typical structure of a TOU tariff consist of: 

• Energy Charges: a seasonal, time-of-use, and zone-based as well as voltage level  

differentiated energy tariffs are offered to large customers i.e. the unit cost (c/kWh) will 

vary with the following factors: 

o Seasonal: winter (higher) and summer (lower) 

o Time of Use: Peak (higher), Standard (lower) and Off Peak (lowest) 

o Zone: Distance from generation zone. Practically and historically this meant 

the further the customer is located from Mpumalanga, the higher this charge. 

o Voltage level: Higher supply voltage (lower) 

• Demand Charges: This charge deals with the part of the network capacity the user is 

consuming and consists of the following charges: 

o Transmission Network Charge – A charge per kW of maximum demand 

charged in the defined peak time for each month. This can vary from high to 

low season. 

o Demand Charge – A charge per kW or MW of maximum demand charged in 

the defined peak time for each month. This can vary from high to low season.  

o Capacity Charge – A charge per kW of contracted available capacity 

It is important to note that Demand Charges do not apply during Off Peak periods, further 

improving the affordability of consuming energy or charging energy storage during off peak 

periods. 

Eskom’s current TOU periods for different days of the week are illustrated in Error! Reference s

ource not found. for the low and high demand season.  
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Figure 0-1: TOU periods applicable to Eskom WEPS, Megaflex, Miniflex, Megaflex Generation, Ruraflex 

Generation and Ruraflex 

Examples of time of use tariffs are the Eskom Megaflex and Ekurhuleni Metropolitan 

Municipality Tariff-D. In general, the Eskom Megaflex tariff can be regarded as a reference 

tariff with most municipalities buying power on the Eskom Municipal Megaflex tariff90. 

Consequently, when municipalities implement their own TOU tariffs, these typically have 

similar features (Kotzen & Raw n.d.).  

  

                                                
90 Other tariffs relevant to municipalities such as Ruraflex and Miniflex have similar characteristics.  
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ANNEXURE E. TARIFFS AND NETWORK LOCATION  

Stand-alone or co-located utility scale energy storage asset 

For large scale, grid-tied supply projects, the existing framework is primarily designed for the 

purchase of energy from an IPP (via a PPA) and, where relevant, selling to an end customer 

(via PPA) via a wheeling agreement (using Eskom or Municipal Networks).  

When located anywhere on the power network (FTM), energy storage is considered a 

generation asset rather than a network asset91. Suppliers of storage systems will be seen as 

an IPP that needs to source its own primary energy and sell any “produced/stored” energy to 

a potential customer. Primary energy for charging can be sourced from renewable energy or 

can be purchased from the electricity network.  

An ESS that is co-located with a renewable energy power plant would likely be seen by the 

network or system operator as a single generation asset. Pricing would depend on the PPA, 

and, as for CSP projects, differentiated prices could be charged for different times of supply. 

If the energy storage transacts independently of the power production plant, an internal pricing 

structure would apply for charging.  

Accordingly, energy storage would be charged when consuming electricity (charging) and 

compensated when discharging the available energy (minus losses) at a different time.  

Stored energy can be supplied into the grid or sold directly to an end user if the provider signs 

a PPA with the customer.  

When the provider uses the network of a utility or municipality, wheeling charges will apply. In 

the case of Eskom, a transmission use charge (if the transmission network is accessed) and 

a distribution use charge (if the distribution network is accessed). Municipal wheeling options 

need to be evaluated on a case-by-case basis. 

As an independent service provider or IPP, a utility scale ESS would participate in the power 

system using the following framework: 

• As grid connected storage system is considered a IPP generator connected to: 

o Eskom transmission system; or 

o Eskom distribution system; or 

o Municipal distribution system  

• Currently the “generator” will have to sell to one of the following entities: 

o Eskom; or 

o Eskom customer; or 

o Municipality; or 

o Municipal customer 

• If the customer is an Eskom client, the following wheeling charges will apply for 

wheeling energy from the source to the customer: 

                                                
91 Similar to a capacitor bank, substation or transformer. 
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o Wheeling charges related to the use of the Transmission system (if applicable) 

o Wheeling charges related to the use of the Distribution system (if applicable) 

• If energy is wheeled via a municipal network the rules would differ from municipality to 

municipality (few municipalities have wheeling tariffs published). 

• In terms of selling the energy to an Eskom or Municipal customer the following pricing 

components will apply: 

o An agreed price of supplied under a PPA. In this instance the applicable TOU 

tariff or the Eskom Wholesale tariffs (Wholesale Energy Pricing 

System (WEPS)) can be used as a base of calculation.  

o For Eskom customers with a PPA, Eskom has three rates available that are 

used specifically for offsetting of non-Eskom generated energy. This means 

that non-Eskom generated electricity supplied through the network would 

reflect on the customer meter, but will be deducted from the Eskom supply and 

therefore invoice using a specific methodology or offset rate.  

o For Municipal customers with a PPA, a similar offset rate will likely apply, but 

has not been standardised and will depend on the specific municipality and 

customer agreement.  

These various scenarios are summarised below (Error! Reference source not found.) 

showing the different connection points on the power network as well as the downstream 

wheeling charges applicable to different off-takers (customers or clients).  

Table 0-1: Summary of energy storage location, connection, and tariff options 

Network 

owner92 

Storage 

location on 

the network 

Client 

location on 

the network 

Charge energy 

purchased at: 

Wheeling 

charge 
Stored energy sold at: 

Eskom 
Transmission 

network 

Eskom 

transmission 

Internal costing if 

co-located with 

power source; 

Applicable TOU 

tariff if purchased 

from network owner; 

Eskom 

Transmission 

ES provider invoice in 

line with PPA; Eskom 

invoice is reduced at the 

appropriate off-set rate. 

Eskom 
Transmission 

network 

Eskom 

Distribution 
As above 

Eskom 

Transmission 

and Distribution 

ES provider invoice in 

line with PPA; Eskom 

invoice is reduced at the 

appropriate off-set rate. 

Eskom 
Transmission 

network 
Municipal As above 

Eskom 

Transmission, 

Distribution and 

Municipal 

PPA tariff, applicable 

Municipal offset rate. 

Eskom 

Eskom 

distribution 

network 

Eskom 

Distribution 
As above 

Eskom 

Distribution 

ES provider invoice in 

line with PPA; Eskom 

invoice is reduced at the 

appropriate off-set rate. 

                                                
92 Owner of the network where the ESS is located.  
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Network 

owner92 

Storage 

location on 

the network 

Client 

location on 

the network 

Charge energy 

purchased at: 

Wheeling 

charge 
Stored energy sold at: 

Eskom 

Eskom 

distribution 

network 

Municipal As above 

Eskom 

Distribution and 

Municipal 

PPA tariff, applicable 

Municipal offset rate. 

Municipal 
Municipal 

network 
Municipal As above Municipal 

PPA tariff, applicable 

Municipal offset rate. 

 

ES located on customer premises 

When not connected to an alternative source of energy supply, the ESS will be charged with 

electricity purchased at the relevant energy rate. For own use, energy will be stored for later 

consumption and not resold. It may however offset usage against a different rate if TOU tariffs 

apply. The relevance of the tariff structure when charging or discharging energy storage is 

discussed as part of the investment business case.   

Should any electricity be supplied by the ESS installation into the grid, it would be treated 

similarly to SSEG. This seems unlikely when considering the two most prevalent use cases. 

If, however, the ESS is installed for a different application (refer below), excess energy may 

be available and could be supplied into the power network and potentially access export or 

offset rates where these are available. 


