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Local manufacturing is of strategic 
importance to most countries

For developing countries, such as 
South Africa, local manufacturing 
is seen as a pathway to economic 
development and 
industrialization.

It is both extremely important and 
politicised, in part because of the 
job creation potential it offers an 
economy.

The energy transition, in particular, 
is perceived both as a risk and an 
opportunity for manufacturing. 
Renewable energy and energy 
storage are two key subsectors in 
the transition that could create 
local manufacturing.

South Africa is current developing a Renewable Energy Masterplan 
(“SAREM”) that includes stationary storage

Source: GreenCape



For local manufacturing to be sustainable, 
its products must be competitive

Competitiveness vis-à-vis imported substitutes is 
important for medium-sized, developing 
economies, such as SA, for many reasons, 
including:

• The domestic market may not be large enough 
to support economies of scale needed for 
certain manufacturing processed

• Protectionist policies, while effective in certain 
cases, carry costs to both government and 
consumers (both price and quality)

• With more countries, including advanced 
economies, prioritising their interests over global 
trade, domestic policies increasingly have 
external consequences

• Exports offer much larger markets (e.g. 1% of 8 
billion vs 100% of 60 million)

Competitiveness can come in multiple forms, as it 
is not just about being the lowest cost

• Cost is an important factor, but being cheapest 
is not required. Rather, being “competitive on 
price” is often enough;

• Quality also has gradations, as often times local 
market requirements may mean that foreign-
engineered products are either over designed 
or lack essential specifications

• At its core, though, competitiveness does 
require something “unique” to the country for a 
specific product that is not easy to replicate in 
most other countries



SA tried to establish a local RE industry

Source: South Africa Department of Energy (2017)

In 2011, South Africa launched the 
Renewable Energy IPP (REIPP) 
programme, consisting primarily of 
solar PV, CSP and wind, taking 
advantage of some of the best 
solar radiation and wind resources 
in the world

While tenders were competitive, 
local content was an increasing 
requirement in the rounds

The burgeoning local market (and 
regional export potential) led to 
establishment of local 
manufacturing

When the REIPP programme was 
halted in 2015 due change in 
policy, manufacturing collapsed, 
with just one firm still operating 
today. Great solar and wind 

resources are not enough



Currently there is push for export-oriented 
hydrogen in SA

Numerous reports and experts claim that “SA is well positioned” for hydrogen exports

Source: South Africa Department of Energy (2017)

• The competitiveness of the scheme is 
based on the strong (and thus cheap) RE 
resources in SA

• However, as the hydrogen economy is 
notoriously capital intensive, it also 

assumes a cost of capital of 2%
• That is an impossibly low rate for South 

Africa, especially since its 2020 
downgrade where all rating agencies 
consider its debt to be “junk”
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Another approach is to base 
competitiveness on minerology…

Percentage  of global supply reserve base located in South Africa 
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• This list is not exhaustive, as 

SA is also a top-10 producer 

of minerals such as Nickel 

and Iron

• South Africa enjoys a 

natural competitive 

advantage in value chains 

from these minerals

SOURCE: South Africa Mining Industry Business Opportunities Handbook, 2013; USGS, 2014
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…with the energy transition creating new 
demand for SA minerals in energy storage
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Vanadium’s cost contribution  
to a VRFB is greater than 
minerals in other battery 
technologies

Mineral cost contribution to respective battery, %

High dependence on a single mineral, makes 
VRFBs more important to countries with high 
vanadium resources, such as China and S. Africa 
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We have focused on vanadium and the 
vanadium value chain into energy storage

Vanadium contributes 30-50% of the cost in a vanadium redox flow 
battery (VRFB)



Source: Bushveld Energy

Current SA 
value chain

Primary 
activities

Vanadium processing Electrolyte manufacture VRFB manufacture Deployment

▪ Market and sell VRFBs 
across Africa

▪ Develop new product 
offers, such as 
financing, leasing, PPA, 
etc.

▪ Manufacture VRFBs in 
South Africa

▪ Manage the 
component supply 
chain

▪ Ensure product quality

▪ Manufacture 
electrolyte and other 
vanadium-based 
chemicals in South 
Africa

▪ Mine vanadium
▪ Process vanadium

Existing and 
potential 
capabilities

▪ Small VRFBs in telecom 
space

▪ Larger minigrids with 
VRFBs in process

▪ No large deployments 
yet, as sector is nascent 
and local content not 
valued

▪ Multiple small scale 
VRFB start-ups 

▪ Bushveld invested into 
foreign companies 
and IP

▪ Multiple VRFB 
companies expressed 
interest to 
manufacture in SA to 
IDC and Bushveld

▪ Small pilot plants 
operating at 
Glencore and 
Bushveld

▪ Construction of 
200MWh facility in 
East London in 
progress

▪ Ability to scale to 
800MWh in short term

▪ Production of ~9,000 
Mt of Vanadium p.a., 
or ~8% of the world’s 
vanadium

▪ Plans for addition of 
at least 4,000Mt more

▪ High grade resources 
to grow production 
to 20-30% of global 
market
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Capacity in these chains can be scaled up in 12-18 months

The domestic vanadium value chain is 
already a competitive advantage



Our strategy has been to create value along the 
vanadium value chain
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An energy storage solutions provider, exclusively focused on 

vanadium-based energy storage systems

• Electrolyte manufacturing

• Leverages own primary processing 
capacity and knowledge for low-cost 
production

• Create new business models for 
electrolyte supply

• Vanadium Redox Flow Battery 
(VRFB) Assembly & manufacturing

• Investment in VRFB original 
equipment manufacturers (OEMs)

• Shareholder in Cellcube in Austria 
and  previously a shareholder in 
Invinity systems in the UK and 
North America.

• MW scale energy storage project 
development

• Direct Sales into large 
mandates/tenders

• Deployment models include PPAs, 
leasing models, IPP Investment

A low cost, vertically integrated primary vanadium 

producer

• Largest primary vanadium resource base in 
the world (485 Mt) with tier 1 V2O5 grades

• 3 deposits, well serviced with logistics 
infrastructure

• Large, low cost, flexible & scalable primary 
vanadium processing facilities

• 2021 production – just under 4,000 mtV, 
targeting growth into 5,000-6,000 mtV p.a.

• Focus on expansion and enhancement of 
brownfield operations

• Logistics links to various Bushveld Complex 
deposits 

MINING PROCESSING

Description

Business model

• Electrolyte manufacturing in SA, with 
regional export sales

• Electrolyte Rental Fund

• Significant minority investment in 
OEMs and technology

• VRFB assembly in SA

• Project development and  investment 
partnerships

• Direct sales to utilities in Africa

• Owned mining operations supplying 
portfolio of processing facilities

• Separately owned processing facilities

• Ore sourced on transfer price basis

1 2 3 4

A primary vanadium platform with downstream integration in the energy storage market through VRFB’s

ELECTROLYTE DEPLOYMENTMANUFACTURING

• Uses vanadium from our own mine;

• Proves at scale usability of our feedstock 

for electrolyte;

• De-risks South African operations from 

future electricity supply shocks

• Uses the conversion process developed for 

our electrolyte plant at a mass quantity;

• Demonstrates beneficiation of vanadium 

into SA energy 

• Demonstrates technically and 

commercially a key pillar of BE’s business 

strategy;

• Creates a replicable and scalable 

ecosystem for future projects;

Source: Bushveld Minerals



Contact us:

India Energy Storage Alliance

C/o Customized Energy Solutions

A-501, GO Square, Aundh

Hinjewadi Link Road, Wakad

Pune -411057, Maharashtra, India

Phone: 91-20-2771 4000

Mail: contact@indiaesa.info

Website: www.indiaesa.info

Join our Growing Network Today!!!
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